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Kunsman Sources, 608 

Braun-Blanquet (Dr. J.), Translated, revised and edited 
by Prof. G. D. Fuller and Prof. H. S. Conard, Plant 
Sociology ; the Study of Plant Communities (Review), 
300 

Bray (G. R. R.), Paper Hygrometers, 857 
Brazier (C. E.), [C. Maurain and]. Earthquake of October 
3, 1933, 830 

Breasted (Prof. J. H.), Excavations in Iraq, 93 
Breitenstein (A. J.), [W. S. Hutchinson and], Power 
Production in the United States, 24 
Br6mond (P.), Vtecosity of Gases at High Temperatures, 
38 

Bretscher (Dr. E.), Magnotorotation with Alternating 
Fields of High Frequency, 866 
Breyer-Brandwijk (Dr. Maria Gordina), [Prof. J M. 
Watt and], The Medicinal and Poisonous Plants of 
Southern Africa (Review), 336 
Brian (P. W.), appointed Frank Smart University student 
in Botany in Cambridge University, 613 
Briand (M.), P. Dumanois, and P. Laffitto, Influence of 
Temperature on the Limits of Inflammability of 
Some Combustible Vapours, 418 
Briggs (D. R.), Eleotrosmosis and Anomalous Osmosis, 
687 

Briggs (G. E.), Accumulation of Ions by Living Cells, 98 
Briggs (Prof. H.), [Prof. P. F. Kendall and], Rock Joints 
and the Cleat of Coal, 673 

Brightmon (R.), Towards a New World Order (Review), 
333 ; World Economic Chaos (Review), 461 
Brill (J.), [R. Alters and]. Behaviour of the Blood-Sugar 
of the Pigeon under the Action of Centrally acting 
Poisons, 651 

Brillouin (M.), Spherical Functions, 219 
Brindley (G. W.), Energy Losses of Slow Electrons in 
Nitrogen, 183 

Brindley (Dr. W. H.), Richard Kirwan, F.R.S., 1733- 
1812, 967 

Briscoe (Prof. H. V. A.), J. H. Jones, and C. B. Marson, 
Accuracy of Analytical Determinations on Coal and 
Coke, 973 

Bristow© (Dr. W. S.), The New Volcanic Island, Kraka- 
toa, 860 

British Drug Houses, Ltd., Extract of Liver for Intra¬ 
muscular Injection; *Livogen\ 95; Liver prepara¬ 
tions and CButrm, 1000; Ph Values, third edition, 
708 

Broadway [Frazer and], Scattering of Atom Beams, by 
Atoms, 716 

Brock (Dr. J. F.), Renewal to, of a Leverhulme Scholar¬ 
ship, 203 

Brookway (L. 0.), Electro-Diffraction Investigation of the 
Molecular Structure of Cyanogen and Diaoetylene 
(with a note on Chlorine Dioxide), 080; Throe- 
Electron Bond in Chlorine Dioxide, 328; and L> 
Pauling, Electron-Diffraction Investigation of the 
Structure of Molecules of Methyl Azide and Carbon 
Suboxide, 980 
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Brodriok (Dr. Mary), [obituary article], 196 
Brofus (E. A.), Pioneer Broaaoaating in Norway, 969 
Broniewaki (W.), and J. Smolinski, Structure of the 
Iron-nickel Alloys, 184 

Brensted (J. N.), Use of Osmotic Pressure in Chemical 
THbrmodynarnics, 76 

Brooks (G.) [G. Bertrand and], Latex of the Lac Tree of 
Cambodia, 796 

Brooks (Prof. S. C.), Accumulation of Ions by Living 
Cells, 97 • 

Broom (Dr. R.), The Coming of Man : was it Accident or 
Design ? {Review), 838 

Brose (Prof, H, L.), and C, G. Winson, Phosphorescence 
and Finger-prints, 208 

Brough (P.), Life-history of Grevillea robusta, Ounn,, 256 
Brown (A.), awarded a Murchison scholarship of the 
Royal College of Physicians, 203 
Brown (Prof. A. R. Radoliffe), The Andaman Islanders. 
Second edition (Review), 565 

Brown (D.) f Eddy Currents in Conductors of various 
Shapes, 38 

Brown (Prof. E. W.), Motion of the Moon, 716 
Brown (Dr. H. P.), [Sir Ralph S. Pearson and], Com¬ 
mercial Timbers of India : their Distribution, Sup¬ 
plies, Anatomical Structure, Physical and Mechanical 
Properties and Uses. 2 Vols. (Review), 727 
Brown (Dr. W.), Psychology at Oxford, 186 
Brown, Jr. (F. A.), Controlling Mechanism of Chromato- 
phores in Paluemonetes, 328 

Brown (W. R.}, Post-Palajozoic Igneous Activity in 

N.S.W., 364 

Brownsdon (H. W.), M. Cook, and H. J. Miller, Properties 
of Some Temper-hardening Copper Alloys contain¬ 
ing Additions of Nickel and Aluminium, 490 
Bruhat (G.), and A. Guinier, Photoelectric Measurements 
of Magnetic Rotatory Dispersion in the Ultra- 
Violet, 979 

Brun (E.), Heating of Cylindrical Bodies in Rapid Dis¬ 
placement in Air, 254 

Brunei (A.), [R. Fosse and], Presence of Allantoic Acid 
in Fungi, 418 

Brunner (K.) f New Derivatives of 3 : 3-dimethylin- 
dolinones (2), 455 

Brunner (O.), H. Hofer, and Rosa Stein, Amyrins (3), 
491 


Bruun (A. F.), and B. Heiberg, ‘Red Disease’ of the Eel 
in Danish Waters, 211 

Bryan (Dr. P. W.)» Education for the Industries of the 
East Midlands, 013 

Bryant, Rare Type of Optical Dispersion, 520 
Buckhurst (A. 8.), A Seal in the Thames, 860 
Builder (Dr. G.), Radio Apparatus for Studying the Upper 
Atmosphere* 789 ; [Prof. E, V. Appleton, R. Naismith 
and], Ionospheric Investigations in High Latitudes, 
340 


Bukasov (S. M.), Frost Tolerance of the Foliage of Potatoes, 
68 

Bullard (E. C.) f Pendulum Observations, 213 
Bullock-Webster (Rev. G. R.), Gift of Collection of Stone- 
worts to Leeds University, 347 
Burbridge (Prof, P. W.), A Simple High Resistance, 677 
Burchell (J. P, T.) p Flint Implements of Early Magda- 
Ionian Age from Deposits Underlying the Lower 
Estuarine Clay, Go, Antrim, 880 
de Burgh (Prof. I.), Perspectives in Physiology, 049 
Burkitt (M. C») a The Ola Stone Age; a Study of Pahs • 
olithio Times (Review), 695 

Burington (Dr. R. S.), Handbook of Mathematical 
Tables and Formulas (Review), 695 
Bum (Dr. J. H.), conferment upon, of the title of professor 
by London University, 73 
Burton (M.), Sponges without Collared Cells, 209 
Burwell (Miss), [Merrill and], Bright-line Stars, 573 
Bushe-Fox (J. P.), appointed Chief Inspector of Ancient 
■ gi2 

Bu%»U. Sr. { 5 . 1.), Indiana of Virginia, 1007 
BWUda <J. *.), (B. Gutenberg, H. 0, Wood end], 
Methods for Determining Crystal 


Buxton (Dr. L. H. D.), Charles Babbage and His Difference 
Engine, 959 

Buxton (P. A.), oonfermont upon, of the title of professor 
by London University, 73 ; Control of Insects by 
Trapping Adults, 516 


Cadman (Sir John), Oil as an Ally of Coal (Melq^ett 
lecture), 034; Soience in tho Petroleum Industry, 
162; Science and Industrial Change, 163 
Caill&re (Mile. S.) [J. Oroel and] Differential Thermal 
Analysis of the Montmorillonite Clays (Bentonites), 
831 

Cairns (J. E. I.), Penetrating Radiation from Thunder¬ 
clouds, 174 

C&lder (R.). Science and Social Problems, 053 
Calde"*-* * , ^Prof. J. P.), [J. A. Moyer, A. A. Potter and], 
f Elements of Engineering Thermodynamics. Fifth 
edition (Review), 870 

Calkin (J. B.), Marine Raised Beaches of Sussex, 778 
Caiman (Dr. W. T.), and Isabella Gordon, A Jurassic 
Pycnogonid, 900 

Calmette (A.), A. Saenz and L. Costil, Effects of Cobra 
Poison on Cancerous Grafts, etc., of Mice, 363 
Calmette (Prof. L. C. A.), [death], 702 
Cambi (L.) t Constitution of ‘Blue’ Acid and tho Reactions 
of the Lead Chamber, 75 

Cameron (A. C.), the Film as an Imperial Educational 
Foroe, 144 

Cameron (Dr. T. W. M.), and I. W. Parnell, Parasites of 
Scottish Mammals, 319 

Camichel (C.), L. Escaude, and E. Crausso, Similitude of 
Mobile Barragos, 490 

Campbell (I.), and J. H. Maxaon, Archean Metamorphics 
of the Grand Canyon, 980 
Campbell (Dr. N. R.), References in Textbooks, 079 
Campbell (T. D.), Russia: Market or Menace ? (Reineir), 
559 

Cannon (H. G.), Feeding Mechanism of Certain Marine 
Ostracods, 147 

Carding (D. M,), Interaction Between Soot Films and 
Oil, 317 

Carman (A. P.), and C. T. Knipp, Electricity and Mag¬ 
netism (Physics: for Students of Science and 
Engineering. Sevonth edition), (Review), 7 
Carpenter (Prof. G. D. H.), Mimicry in Animals, 850 ; 
Study of Insects, 813 

Carr (C. F.), [L. Howard-Flanders andj, Gliding and 
Motorises Flight. Second edition (Review), 839 
Carter (Dr. G. S.), Ecology of Tropical Swamps, 896 
Carter (H. J.), Australian Coleoptera. Notes and New 
Species (8), 628 

Cartwright (H. M.), and H. Murrell, Photo-activity of 
Bichromated Colloids, 003 

Cartwright (W.), [W, E. Alkins and], Experiments in 
Wire-drawing (3), 490 

Cary (Dr. L. R.), Culture of Tissues of Ptycliodera, 1007 
Cashmore (W. H.), Measuring the Moisture Content of 
Wheat, 413 

Castagneris (G.), Mechanical Reproduction of the Flight 
of Winged Organisms, 255 
Castiglioni (A.), Quinoline and Lignin, 327 
Castle (J.), awarded tho Corbet Woodall Scholarship of 
Leeds University, 252 

Castle <W. E.)» [C. E. Keeler and], Blood Groups of the 
Rabbit, 419 

Cathcart (Prof. E. P.), appointed chairman of tho 
Industrial Health Research Board of the Medical 
Research Council, 708 

Cattaneo (L.), Choline of tho Human Uterus during non- 
Fregnaney, Pregnancy, and Confinement, 1016 
Cavasino (Prof, A.), Distribution and Frequency of 
Eathquakes in Italy, 32 

Cave (Capt. C. J. P.), The Harvest Moon, fll4; [J. E. Clark, 
L D. Margary and], Phonological Observations in 
the British Isles, December 1931—November 1932, 
867 

Caven (Prof. R. M.), Date and Place of Priestley’s Dis¬ 
covery of Oxygen, 25 
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Covenagh (Prof. F. A.), appointed professor of Education 
in Beading University, 977 
Cavinato (A.), Petrography of Sardinia, 76 
Caws ton (F. G.), Climatic Changes and their Effect on 
Fresh-water Molluscs, 1016 

Cayeux (L-), Differential Diagnosis of the Sedimentary 
Breccias and the Tectonic Breccias, 219; Hypothesis 
■ of tho Vegetable Origin of the Palaeozoic Calcium 
Phosphates, 74 

Centnorszwer (M.), and W. Piokielny, Thermal Dissocia¬ 
tion of the Nitrites of the Alkaline Earths, 220 
Chadwick (Dr. J.), The Neutron (Bakerian lecture), 970 
Chakravorty (P. N.), [Dr. B. C. Guha and], Photo-chemical 
Activation of Adenine, 447 

Chalmers (Alice J.), and F. Lions, Binueloor Isomerism 
of Diphenyl Type (2), 679 

Chalmers (C. H.), and W. Hamilton, Foul Brood of the 
Honey Boo, 751 

Chalonge (D.), and MUe. L. Lefebvre, Prolongation of the 
Ultra-violet Absorption Spectrum of Ozone towards 
Greater Wave-lengths, 490 
Chami6 (MUe. C.), Study of ThC\ 979 
Champion (A. M.), Soil Erosion in Africa, 284 
Chang (W. Y,), and W. Band, Thermomagnetic Hysteresis 
in Steel, 38 

Chant (Prof. C. A.), the 74-in. Telescope at Toronto 
University, 123 

Chao (Prof. C. Y.), and T. T. Kung, Interaction of Hard 
y-Rays with Atomic Nuclei, 709 
Chapin (Prof. W. H.), Second Year College Chemistry. 
Third edition (Review), 951 

Chapman (F.) # A Gigantic Polyzoan Referable to Lichen- 
opera from the Miocene of Airey’s Inlet, Victoria, 
723 ; Fosailiferous Grits and Cherts of presumably 
Cretaceous Age, associated with the NuUagines of 
Western Australia, 723 ; and I. Crespin, New and 
Rare Mollusca from Deep Borings m Gippsland, 
Victoria, 723 

Chappie (H. J. B.), Television : for the Amateur Con¬ 
structor (Review), 659 

de Chardin (P. Teilhard), and others, Fossil Man in 
China, 412 

Charriou (A.), Increase of Sensibility of Photographic 
Emulsions by Electrophoresis, 219 
Chase (Dr. F. L.), [death], 995 

Le Chatelier (H.), Law of Displacement of Chemical 
Equilibrium, 74 

Chaudhri (R. M.), Ionisation by Positive Ions, 485 
Chaussin (J.), [E. Blanchard and], Wheat, a Plant with 
Silica, 327 

Chauvenet (E.), and MUe. J. Boulanger, Compounds of 
Zirconyl Bromide with tho Alkaline Bromides, 464 
Chaze (J.), A New Example of Exudation and of Volatisa- 
tion of Alkaloids in Plante, 1015 
Cherbuliez (E.), Variation of the Composition of Casein 
and its Importance in Cheese Manufacture, 290; 
and Ida Trusfus, Determination of the Amino Acids 
and Peptones of Blood Serum, 290 
Chettoe (C. 8.), and H. C. Adams, Reinforced Concrete 
Bridge Design (Review), 873 
Chevalier (Prof. J.), work of, 632 

Ghhibber (Dr. H. L.), The Physiography of Burma 
(Review), 951 

Child© (Prof. V. Gordon), Painted Fabrics from India 
and Iran, 790 

Chislett (H. W. J.), awarded the Earl of Durham prise of 
the Institution of Naval Architects, 721 
Chodat (F.), Genetics of the Strawberry, 291; and M. 
Junquora, EndoceUular Hydrogen Donators of 
Yeast and their Variation as a Function of the Age 
of the Cultures, 678; F, Wyss-Chodat, Dehydro¬ 
genases during Staphylolysis, 769 
Chopra (Lieut,-Col. R. N.), Indigenous Drugs of India: 

their Medical and Economic Aspects (Review), 188 
Ghorlton (A. E, L.), Schemes for National Re-equipment, 705 
Chranilov, Posterior Cranial Apertures in Cyprinid®, 320 
Christophers (Sir Samuel Rickard), title of professor of 
Malaria] Studies conferred on, by London University, 
721 


Chubb (L. J,), Underground South Eastern England; a 
Three Dimensions! Geological Map (Review), 336 
Chung-Ming (Peng), Action of Boric Acid on the Chlorides 
and Nitrates of the Alkaline Earths, 328 
Church (A.), Recent Developments in Television, 602 
Churcher (B. G.), A. J. King, and H. Davies, Summation 
Methods in Noise Problems, 350 
Cimorman (C.), [P. Wenger, M. Gomi and], Precipitation 
of Iron as the Basic Acetate, 291 
Clapp (C. W.), [Prof, J. K. Robertson and], Removal of 
Metallic Deposits by High-frequency Currents, 479 
Clark (Prof. A. J.), The Mode of Action of Drugs on Cells 
(Review), 695 

Clark (Prof. G. L.), Applied X-Rays. Second edition 
(Review), 371 

Clark (J, E.), The International Phonological Journal, 
Aria Phenologica, 172; Dr. H. Bos, 539; I. D. 
Margary, and Capt. C. J. P. Cave, Phonological 
Observations in the British Isles, December, 1931- 
Novomber 1932, 867 

Clark (J. G. D.), The Mesolithic Age in Britain (Review), 
260 

Clark (Miss Janet H.), The Expanding Universe, 406 
Clark (W, E. le G.), and G- G. Penman, Projection of the 
Retina in the Lateral Geniculate Body, 830 
Clark (W. M.), [L. Hellerman, Marie E. Perkins and]. 
Urease Activity os Influenced by Oxidation and 
Reduction, 980 

Clausmann (Guichard, Billon, Lanthony and], Proportion 
of Hydrogen and the Hardness of Elect rolytio 
Chromium, 111 

Clavier (Mile. J.), Influence of the Temperature on the 
Chromatic Sensibility of some Photographic Plates, 
303 

Claxton (T. ¥.), Isotyphs: showing the Prevalence of 
Typhoons in Different Regions of the Far East for 
Each Month of the Year, 486 
Clay (Dr. R. 8.), [A. S. Newman and]. Soldering and 
Brazing, 891 

Clayton (P. A.), and Dr. L. J. Spencer, Silica-glass from 
the Libyan Desert, 978 

Van Cleave (A. B.), and Prof. A. C. Grubb, Evidence for 
the Formation of Aotive Hydrogen, 1001 
Clinch (Miss Phyllis), and J. B. Loughnane, Crinkle 
Disease of Potatoes and its Constituent or Associated 
Viruses, 146 ; 716 

Clusius (K.), Kettenreaktionen (Review), 836 
Cochran-Patriok (Major C. K.), [obituary article], 630 
Cockerell (Prof. T. D. A.), Pigmies making Fires, 571 
Cocking (T. T.), [R. R. Bennett and], The Science and 
Practice of Pharmacy. 2 Vols. (Review), 188 
Codrington (K. do B.), Politics and Religion in India, 
349 

Cohn-Vossen (8.), [Prof. D. Hilbert und], Anschauliche 
Geometric (Review), 369 

Cole (8. W.), Practical Physiological Chemistry. Ninth 
edition (Review), 877 

Colefax (A.), [Prof. W. J. Dakin and]. Marine Plankton 
of the Coastal Waters of New South Wales (l), 679 
Coleman (Dr. G. S,), [death], $36 

Colla (C.) [A. Ferrari and], Chemical and Crystallographic 
Investigations an Ammonium, Potassium, Rubidium 
Csosium and Thallium Cobaltinitrites, 291; Import* 
ance of the Crystalline Form in the Formation of 
Solid Solutions fo), 265; (19), 327 
Collado (Q.), [A. Dup4rier and], Fluctuations of the 
Terrestrial Electric Field, 454 
Collens (H.), [Dr. B, F. J. Sobonland and], Development 
of the Lightning Discharge, 407 
Collie (C. H.), Separation of the Isotopes of Hydrogen, 
568 

Collignon (N.), Lower Marine Trias of the North of 
Madagascar and its Oephalopod Fauns, 963 
Collin (J. E.), Diptera of Patagonia and South Chile: 
based mainly on Material m the British Museum 
(Natural History). Port 6 : Empidid® (Review), 988 
Collins (A. F.), Experimental Television (Review), 669 
Collins (G. E,), Thermal Convection Air Currents and 
Gliding, 130 
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Collinson (Prof. H.) t appointed professor of Surgery in 
Leeds University, 73 

Comrie (Dr. L. J.), Accuracy of Eclipse Predictions, 285; 

The “Nautical Almanac 1 ', 213 
Cone [Taylor and], Colloidal Silver, 789 
Conklin (Prof, E. G.), elected an honorary fellow of the 
Royal Society of Edinburgh, 66 
Conrad (Joseph), The Mirror of the Sea : Memories and 
Impressions (Review), 120 

Contino (G.), Latitude of Campidoglio by Talcott'a 
Method, 1016 

Cook (H. T.)» Downy Mildew of Onions, 141 
Cook (Dr. J. W.), [Prof. E. L. Kennaway, and Prof. E, 
C. Dodds], Cancer Research, 129 ; Prof. E. C. Dodds, 
and A. Greenwood, Sex Change in the Plumage of 
Brown Leghorn Capons following the injeotion of 
Certain Synthetic CEstrus-produeing Compounds, 830; 
Prof. E. C. Dodds, C. L. Howett, and W. Lawson, 
(Estrogenic Activity of Some Condensed Ring Com¬ 
pounds in Relation to their other Biological Activi¬ 
ties, 830 

Cook (M.), [H. W. Brownsdon, H. J. Miller and], Proper¬ 
ties of Some Temper-liardening Copper Alloys con¬ 
taining additions of Nickel and Aluminium, 490 
Cooper [Ball and], Isotopes of Cobalt, 449 
Cope (Dr. J.), Cancer: Civilization: Degeneration: the 
Nature, Causes and Prevention of Cancer, especially 
in its Relation to Civilization and Degeneration 
(Review), 877 

Copeland (Miss F. 8.), Slovene Folk-Lore, 68 
Copenhagen (W. J.), Adaptability of the Natal Crawfish, 
354 

Copisarow (Dr. M.), Colloid Substrate in Photosynthesis, 67 
Costantin (J.), Influence of High Altitudes on the Culti¬ 
vation of Wheat, 219 

Costeanu (G. I.), Batteries with Liquid Ammonia and with 
Ammoniacal Solutions, 1014 

Costil (L.), [A. Calmette, A. Saenz and], Effects of Cobra 
Poison on Cancerous Grafts, etc., of Mice, 363 
Cosyns (Dr. M.), Work of, 812 

Cotton (A.), A Method of obtaining an Extremely Low 
Temperature by the Adiabatic Demagnetisation of 
a Salt of a Rare Earth, 264 ; Use of Coloured Indi¬ 
cators for Detecting the Heterogeneity of Alloys, 627 
Cotton (A. D.) t Disappearance of Zoatera marina , 277 ; 
483 

Couloon (A. L.) f Geology of Sirohi State, Rajputana, 
862 

Coulson (J.), [W. Little, H. W. Fowler and], revised and 
edited by Dr. C. T. Onions, The Shorter Oxford 
English Dictionary on Historical Principles. 2 vols. 
(Review), 632 

Courtauld (Mr. and Mrs. C. J.), Endowment of a Courtauld 
chair of Animal Husbandry in London University, 793 
Couatal (R.), [H. Spindler and]. Prediction of the Photo¬ 
electric Power of certain bodies, etc., 943 
Coward (late T. A.), memorials to, 437 
Cox (H. E.)» Chemical Examination of Furs in relation to 
Dermatitis (2), 614 

Cox (J. W.), Training in the Acquisition of Skill, 572 
Coxic (Mile. Marguerite), Oxidations and Reductions 
Determined by Acetobocter xylinum, 147 
Craft (F. A.), Surface History of Monaro, New South 
Wales, 616 

Oraib (Prof. W, G,), [death], 377 ; 471 
Craig (Sir James), [death], 126 

Craig (R. M«), [Prof. T. J. Jehu and], Geology of the Outer 
Hebrides (5), 218 

Crane (H, R.), C. C. Lauritsen and A. Sol tan, Artificial 
^ Production of Neutrons, 769 ; 907 
Crane (M. B.), [Sir A, Daniel Hall and], The Apple 
(Review), 799 

Crausse (E.), [0. Camiohol, L. Esoande and], Similitude 
of Mobile Barrages, 490 

Crawford (B. H.), [W. S. Stiles and], Liminol Brightness 
Increment as a Function of Wave-length for Different 
Conditions of the Foveal and Parafoveal Retina, 759 
vreeph* Chapman and], New Add Rare Mollusca 

fipom De^ Borings in Gippsland, Victoria, 723 


Crew (Prof. F. A. E.), Chromosomes and Sex-linked 
Characters in the Fowl, 103 ; Factors operating in 
Prof. McDougall’s Lamarckian Experiment, 791 ; 
Sex Determination (Review), 695 
Crocker (C. G.), Clematis brachiata, Clematopeis Stanley », 
and hybrids, 614 

Crommelin (Dr. A. C. D.), Thomas Hornsby {Rexiew), 262 
Crone (H. G.), and Dr. R. G. W. Norrish, Predissociation 
in Fluorescence Emission Spectra : Fluorescence of 
Acetone Vapour, 241 
Crookslumk (Dr. F. G.), [death], 847 
Crowden (Dr. G. P.), Practical Value of Physiology to 
Industry, 684 

Crowther (Dr. E. M.), Soil Science (Review), 261 
Cruess-Callaghan (G.), and M. J. Gorman, Characteristics 
of Bacterium violaceum, SchrOter, and some Allied 
Species of Violet Bacteria, 418 
Crust (A. G. C,), Astrophysical Observations in the 
Southern Hemisphere, 609 

Cunningham (J. T.), Pelvic Filaments of Lepidosiren, 244 
Curie (Mme. Ir5ue), and F. Joliot, Complexity of tho Proton 
and the Mass of the Neutron, 363 
Curie (A. O.), Shetland in the Bronze Age, 474 
Currie (B. W.), [F. T. Davies and]. Audibility of the 
Aurora and Low Aurora, 866 


Daglish (Dr. E. F.), How to see Plants ; How to see 
Flowers ; How to see Beasts (Review), 121 
Dakin (Prof. W. J.), and A. Colefax, Marino Plankton of 
the Coastal Waters of New South Wales (1), 579 
Dale (Sir Henry), and others. Chemical Control of the 
Circulation, 487 

Dale (J. A.), Interpretation of the Statistics of Unemploy¬ 
ment, 997 

Daly (Prof, R. A.), Igneous Rocks and the Depths of the 
Earth : containing some revised chapters of “Igneous 
Rocks and their Origin 11 (1914), (Review), 553 
Damansky (A. F.), [W. 8. Reich and]. Study of Starch, 363 
Damanaki (F.), A New Method of Acetylation, 76 
Dampier (Sir William C. D.), Monotary Standards, 206 
Dance-Kaufmann, Cinematograph Films for Teaching, 672 
Dangeard (P. A.), the Vacuome of the Cyanophycew, 979 
Darlington (Dr. C. D.) f The Plant Cell in Biology (Review), 
153 

Darrow (Dr. K. K.), Electrical Phenomena in Gases 
(Review), 263 

Dasen (D. D.), Growth in Muscle, 172 
Das-Gupta (H. C.), Bibliography of Prehistoric Indian 
Antiquities, 238 

Datta (S. C. A.) p Equine Schistosomiasis, 788 
Dauphin^ (A.), Protein Materials in the Pocto-collulosio 
Membrane, 147 

Dauvillior (A.), Continuous Pliotoelectric Recording of 
the Aurora Polaris, 831 ; tho Polar Aurora at Scorosby 
Sound during the Polar Year, 943 
Daven|x>rt (Dr. C. B.), Evidences of Man's Ancestral 
History in tho Later Development of tho Child, 831 
David (Dr. F.), Les radio-communications modernos 
(Review), 462 

Davie (Dr. J. H.), Chromosomes of Cotton and its Relatives, 
1008 

Davies (Dr. C. W.), The Conductivity of Solutions, 
(Second edition.) (Review), 624 
Davies (F. T.), and B. W. Currie, Audibility of tho Aurora 
and Low Aurora, 855 

Davies (H.), [B. G. Churcher, A. J. King and], Summation 
Methods in Noise Problems, 350 
Davies (O.), E. E. Evans, and Miss Gaftikin, Horned Cairn, 
Goward, Co. Down, J76 

Davies (W. W.), Justice in International Affairs, 816 
Davis (C. W.), [V. H. Gottschalk and], A Magnetic Material 
of High Coercive Force, 513 

Davis (W. B.), Nesting Season of Birds in Relation to 
Food, 971 

Davison (Dr. C,), Periodicity of Earthquakes, 141 ; The 
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Hornell (J.), Indian Coracles, 680 

Hornsby (Dr. Thomas), Bicentenary of, 306 ; The Obser¬ 
vations of, made with the Transit Instrument and 
Quadrant at the Radcliffe Observatory, Oxford, in 
the years 1774 to 1798. Reduced by Dr. H. Knox- 
Shaw, Dr. J. Jackson, and W. H, Robinson (Review), 
262 

Hotchkiss (W. O.), The Story of a Billion Years (Review), 
731 

Horton (J. L.) ( Unusual Rainbow Phenomenon, 67 
Houston (Sir Alexander C.), [death], 702; [obituary 
article], 810 

Howard (A.), The Waste Products of Agriculture, 828 
Howard (B.), awarded the Harrison memorial medal of 
the Pharmaceutical Society ; Cinchona and Civilisa¬ 
tion (Harrison Memorial lecture), 923 
Howard (H.), and A. H. Miller, Prehistoric Birds in New 
Mexico, 31 

Howard (J.), Relation between Van der Wools' and 
Activated Adsorption on Chromium Oxide Gel, 
608 

Howard (Dr. L. O.), Fighting the Insects, the Story of an 
Entomologist, 331 

Howard (Ruth G.), [L. T. Fairhall and], Method of Quanti¬ 
tative Microchemical Analysis, 620 
Howard-Flanders (L.), and C. F. Carr, Gliding and 
Motorless Flight, Second edition (Review), 839 
| Howarth (L.), awarded the Busk studentship in Aero¬ 
nautics, 210 

Howay (Judge F. W.), presented with the Tyrrel medal of 
the Royal Society of Canada, 123 
Howells (W. W.), Blood-Groups and Race in the Pacific, 
456 

Hrab6 (S.), Structure of Enchytneids, 355 
Hrdlitfka (Dr.), Classification of Sinanthropus, 925 
Hu (Dr. H. H.), elected president of the Peking Society 
of Natural History, 308 

Hudson (J. C.), and H. G. Vogt, K series Spectrum of 
Tungsten, 420 

Hudson (0. F.), Wear in the Polishing of Plated and 
other Surfaces, 526 

Hudson (W. H.), Afoot in England (Review), 120 
Huffer (C. M.), [J. Stebbins and]. Absorption and Space 
Reddening in the Galaxy from the Colours of B-stars, 
579 

Huffman (H. M,) t [G. 8, Parks, Barmore and]. Thermal 
Data for Organic Compounds, 286 
Hughes (D.), [E. R. Smith, Dr. G. F. Marrian, G. A. D. 
Haslewood and], A New Triol from the Urine of 
Pregnant Mares, 102 

Hughes (Dr. E. D.), and Prof* C. K. Ingold, Dynamics and 
Mechanism of Aliphatic Substitutions, 933 
Hughes (Dr. L. E. C,), Reproduction of Sound via Radio, 
509 

Hull (Dr. A. W.), Classical Gaseous Discharge Phenomena 
(Review), 187 

Hulme (H. R.), [J. McDougall and],Photoelectric Absorp¬ 
tion of y *Ray» by Heavy Elements, 352 
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Hulth4n (Prof. E.), [B. GrundatrOm and], Fine Structure 
and Predissooiation in the Spectrum of Calcium 
Hydride, 241 

Hume-Rothery (W.), A Graphical Method for Converting 
the Weight Percentage Compositions of Ternary 
Systems into Atomic or Molecular Percentages, 520 

Humphrey (J.), [death], 995 

Hunter (Miss Monica), Pondo Women and European 
Contacts, 240 

Hunter {P. V.), British Grid and Underground Distribut¬ 
ing Cables, 704 ; elected president of the Institution 
of Electrical Engineers, 132 

Hurst (H. E.)> and P. Phillips, The Nile Basin, 247 ; 
Vols. 3 and 4, 902 

Husk ins (Prof. C. L.), Mitosis and Meiosis, 62 

Hutchinson (F. B.), September Flowering of the Horse- 
chestnut, 512 

Hutchinson (G. E.) t Limnological Studios at High Alti¬ 
tudes in Ladak, 130 

Hutchinson (W. 8.), and A. J. Breitenstein, Power Pro¬ 
duction in the United States, 24 

Hutton (Dr. J. H,), Census of India, 1931. Vol. 1 ; India. 
Part 1 : Report, and an Actuarial Report by L. S. 
Vaidyonathan, 833; Megalithic Work in Assam, 719 ; 
Racial Elements in India, 923 ; Wild Men in Assam, 240 

Huxley (Prof. J. S.) A Scientist Among the Soviets (Review), 
559 ; Biological Effects of Abnormal Weather, 042 

Huygens, Christiaan, CEuvres Completes de, Tome 17 
(Reitiew), 151 

Huzella (Prof. T.), Tissue Culture in Relation to Biology 
and Modicino, 358 

Hyde (Major C. G.), and F. E. Mills. Gas Calorimetry 
(Review), 223 


Iball (Dr. J,), and Dr. J. M. Robertson, Structure of 
Chrysene and 1:2:6: 0-Dibenzanthracene in the 
Crystalline State, 750 

Idrac (P.), Records of Long Duration by Photography of 
Phosphorescent Materials, 1015 
Ikeda (Y.) t Bronchial Derivatives in the Frog, 519 
Ikuta (H.), Japanese Beeswax (3), B14 
Ince (Dr. E. L.), Principles of Descriptive Geometry 
(Review), 558 

Infeld (L.), [Prof. Max Born and], Electromagnetic Mass, 
970; Foundations of the New Field Theory, 1004 
Ingall (Dr. D. H.), appointed principal of the Borough 
Polytechnic, 793 

Tnge (Dean), God and the Astronomers : containing the 
Warburton Lectures 1931-1933 (Review), 019 
Ingham (A. E.), The Distribution of Prime Numbers 
(Review), 732 

Ingold (Prof. C. K.) t [Dr. E. D. Hughes and], Dynamics 
and Mechanism of Aliphatic Substitutions, 933 
Ingram (M.), awarded a Frank Smart prize of Cambridge 
University, 30 

Ionescu (T. V.), Working of a Crookes Radiometer in the 
High-frequency Discharge, 1014 
Irving (Dr. J, T.), Influence of Iodoacotic Acid on the 
Blood Sugar Level, 315 

Irwin (Lord), elected Chancellor of Oxford University, 
866 ; installation as Chancellor of Oxford University, 
941 

Iredale (T.), and T. C. Roughley, Scientific Name of the 
Commercial Oyster of New South Wales, 080 
Isaacs (Dr. Susan), Social Development in Young Chil- 
* dren : a Study of Beginnings (Review?), 840 
Ishimoto (M.), and M. Ootuka, Lower Limit of Earth¬ 
quake Perception, 449 

Imelsen (Prof. O* W.), Irrigation Principles and Practices 
(Review), 47 

Ivanoff (D.j, and I. Paounoff, New Complex Organo- 
magnesium Derivative, B-magneeyl-phenyl-aceto- 
nitrite, 907 v 

Ivee (Dr. H. E.), Panstereosoopic Photography and Cine¬ 
matography (Traill-Taylor Memorial Lecture), 611; 
the Work oL 508; Thomas Young and the Simplifica¬ 
tion of the Artist's Palette (Thomas Young Oration), 
541 


Ivimey-Cook (W. R.), and E. J. Forbes, Investigations on 
Aquatic Fungi, 041 

Iyengar (N. Keshava), [M. Sreenivasaya and]. Method for 
the Separation of Enzymes from their Mixtures, 
604 


Jackson (J. F. B-), (H. O’Neill, G. 8. Famhara and], 
Heat-treatment of ‘Standard Silver', 520 
Jahn (T. L.) ( [T. 0. Barnes and], Effect of Ice and Steam 
Water on EugUna, 580 

James (Dr. E. O.), Origins of Sacrifice; a Study in Com¬ 
parative Religion (Review), 587 
James (R. R.), Studies in the History of Ophthalmology 
in England prior to the Year 1800 (Review), 839 
Jane (F. W.), Structure of Timber in Relation to its Use, 
936 

Jonah in (A.), Geological Structure of the Southern 
Urals, 141 

Jansky (K. G.), Radio Waves from Outside the Solar 
System, 00 

Janvrin (Miss F.), Diagnosis of a Nervous Disease by 
Sound Tracks, 642 

Jaubert (G. F.), Respiratory Apparatus Making Use of 
Alkaline Peroxides (Oxyliths), 491 
Jauncey (Prof. G. E. M.), Modem Physics: a Second 
Course in Collego Physics (Review), 732 
Jay (A. H.), A High-temperature X-Ray Camera for 
! Precision Measurements, 182 

Jayaswal (K. P.), Early Script in India, 2(H) 

Jeans (Sir James), The New Background of Science 
(Review), 43 

Jehu (Prof. T. J.), and R. M. Craig, Geology of the Outer 
Hebrides (5), 218 

Jeffreys (Dr. H.), Quantity of Meteoric Accretion, 934 
Jelstrup (Dr. H. 8.), Possible Drift of Greenland, 520 
Jennings (Prof. H. 8.), The Universe and Life (Terry 
Lectures), 838 

Jensen (H. L.), Corynebacteria as an Important Group 
of Soil Micro-organisms, 528 

Jepps (Margaret W.), Miracidia of the Liver Fluke for 
Laboratory Work, 171 

Jewkes (J.), and A. Winterbottom, Juvenile Unemploy¬ 
ment (Review), 701 
Jocholson (Dr. W.) p The Aleut, 31 

Jofltt (Anne), and Prof, A. F. Jofte, The Crystal Photo- 
effect, 108 

Joff5 (Prof. A. F.), [Anne Joffa and]. The Crystal Photo¬ 
effect, 168 

Joff6 (Prof. A.), D. Naaledov, and L. Nemenov, Behaviour 
of Electrons and ‘Holes’ in Cuprous Oxide, 239 
Johannsen (Prof. A.), A. Descriptive Petrography of the 
Igneous Rooks. Vol. 2 : The Quartz-Boaring Rocks 
(Review), 091 

John (Dr. C. C.), SagiUa of the Madras Coast, 899 
John (D. Dilwyn), The work of the R.R.S. Discovery II, 
1931-33, 301 

Johnson (B. K.), [Prof. L. C. Martin and], Practical 
Microscopy (Review), 10 
Johnson and Stevenson, Cosmic Rays, 449 
Joliot (F.) f [Mrae. Itene Curio and]. Complexity of the 
Proton and the Mass of the Neutron, 363 
Joliffe (J. E. A.), Pre-Feudal England: The Jutes 
(Review), 915 

Joly (Prof. J.), [death], 922 

Jones (A.), appointed assistant superintendent of Agri¬ 
culture, Gold Coast, 90 

Jones (B. Mouat), Co-operation Between Science and 
History, 203 

Jones (D. G.), L. B. Pfeil, and W. T. Griffiths, Precipita¬ 
tion-hardening Nickel-Copper Alloys containing 
Aluminium, 520 

Jones (E. Gwynne), Hyperfine Structure in the Spark 
Spectrum of Cadmium, 183 ; Nuclear Moments of 
Xenon, 781 

Jones (Prof. E. Taylor), Induction Coil Theory and 
Applications (Review), 10 

Jones (Dr. H.), appointed lecturer in Theoretical Physios 
in Bristol University, 108 
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Jones (Dr* H. Spencer), The Cape Observatory, 287; 

William and Caroline Herschel (Review), 656 
Jonee (Inigo), Seasonal Forecasting, 345 
Jones (I. C.), A Simple High Resistance, 823 
Jones (Prof, J. H.), Gold Standard, 398; Slaughter- 
House Reform (Benjamin Word Richardson Memorial 
lecture), 887 

Jones (J, H.)» [Prof. H. V, A. Briscoe, C. B. Marson and], 
Acouracy of Analytical Determinations on Coal 
and Coke, 973 

Jones (Dr. R. C.), Medical Census of Nigeria. Vol. 5, 
Northern Provinces, 643 

Jones (R. N.), Unusual Rainbow Phenomena, 200 
Jones (Dr. W. R.), Mining Research at Birmingham, 1000 ; 

Silicotic Lungs : The Minerals they Contain, 941 
Jonee (Dr. W. R. D.), appointed professor of Metallurgy 
and Fuel Technology in the University College of 
South Wales and Monmouthshire, 180 
Joplin (G. A.), Petrology of the Hortly District (2), 
528 

Jordan (Dr. L.), Eradication of Bovine Tuberculosis, 
1007 

Joaephy (B.), [M. van Eekelen, A. Emmerie, Prof. L. 

K. Wolff, Vitamin C in Blood and Urine ? 315 
Joshi (Prof. A. C,), Morphological Interpretation of Floral 
Anatomy, 822 ; and J. Venkateswarlu, Exceptional 
Behaviour of the Synergids in the Embryosac of 
Angiosperms, 409 

Josien (Mile. M. L.), Action of Aqueous Iodine Solutions 
on Silver Nitrite, 943 ; Action of Chlorine Water on 
Silver Nitrate, 490 

de Jouffroy d’Abbans (Marquis), Memorial to, 436 
Joukowsky (E.), Frequent Presence of Pyrites Crystals 
in the Diatoms of a Lake Chalk : their Probable 
Bacterial Origin, 578 

Joyce (Capt. T.A.), appointed Deputy Keeper of the 
Sub-department of Ethnography of the British 
Museum, 307 

Julius (H. W.), [M. van Eekelen, A. Emmerie, Prof. L. K. 
Wolff and], separation of forms of Vitamin A based 
on the Antimony Trichloride Reaction, 171 
Jull (M. A.), Poultry Breeding (Review), 462 
Jung (Dr. C. G.), translated by W. S. Dell and C. F. 
Baynes, Modem Man in Search of a Soul (Review), 
767 

Junquera (M.), [F. Chodat and], Endocellulor Hydrogen 
Donators of Yeast and their Variation as a Function 
of the Age of the Cultures, 578 
Jus6 (W.), The Stopping Layer of Rectifiers, 242 
Jutting (Tera van Bentham), Prehistoric Shells from 
Sampoeng Cave (Central Java), 861 


Kahle (Prof. P.), Map of Columbus, 852 
Kailan (A.), and F. Adler, Velocities of Esterification of 
Alcohols in Formic Acid (3), 615 ; and S. Schwebel, 
Esterification Velocities of Alcohols in Acetic Acid 
(2), 491 

Kallmann (Dr. H.), and Prof. A. Rostagni, Liberation of 
Electrons from Surfaces by Ions and Atoms, 567 
Kalman (MUe. C.), [P. Thomas and], Action of Various 
Sugare on the Reaction of Solutions of Borax, 111 
Kanamori (T.), Variation in the Light of Vesta, 321 
Kantzer, Photo-chemical Properties of Chromyl Chloride, 
219 

Kaplan (Prof. J.), Light of the Night Sky and Active 
Nitrogen, 1002 

Karaeunis (Prof. G.), and G. Drikos, Stereochemistry of 
the Free Triarylmethyl Radicals: a totally Asym¬ 
metrical Synthesis, 354 

Karandikar (J. V.), [Dr. K. R. Ramanathan and], Spec¬ 
trum of the Night Sky and of the Zodiacal Light, 
749 

Karelitz (G. B.), appointed professor of Mechanical 
Engineering in Columbia University, 488 
Karlik (Berta), Luminescence Method for Investigating 
the Range of a-Rays, 148; and Elisabeth Kona, 
Range of the a-Rays of Actinium X and its Products 
by the Luminescence Method, 148 


Karlsson (H.), [Prof. M. Siegbahn and], X-Ray K- and £• 
Spectra of Aluminium, 895 

Kam (Mary N), [Dr. P. Stocks and], A biometric Investi¬ 
gation of TV ins and Their Brothers and Sisters, 53 
Karrer (Prof. P,), R. Morf, and O. Walker, Constitution 
of a-Carotene, 171; O. Walker, K. Sohdpp, and R. 
Morf, Isomeric Forms of Carotene and the Further 
Purification of Vitamin A, 26 
Kay (Dr. S. A.), [obituary article], 54 
Keane (Dr. J.), [Prof. T. J. Nolan and], Salazinio Acid 
and the Constituents of the Lichen, Lobaria pul • 
tnonaria, 281 

Kearns (H. G, H.), and C. L. Walton, Control of the 
Loganberry and Raspberry Beetle, 32 
Keeble (Sir Frederick), The Nitrogen Hunger of the 
World, 49 

Keeler (C. E.), Absence of the Corpus Callosum as a 
Mendelising Character in the House Mouse, 580; 
Akhissar Spotting of the House Mouse, 455 ; and W. 
E. Castle, Blood Groups of the Rabbit, 419 
Keggin (J. F.), Structure of the Crystals of 12-Phos- 
photungstio Acid, 351 

Keighley (G.), [H. Borsook and], Energy of Urea Synthesis, 
580; (2), 087 

Keilin (Prof. D.), Supposed Diroct Spectroscopic Obser¬ 
vation of the “Oxygen-transporting Ferment,” 783 
Keith-Murray (P. I.), Radio Communication in Mines, 926 
Kellermann (J.), [Dr, C. Rimington, J. G. Bekker and], 
Cystine and Wool Production, 63 
Kemp (B. C. L.), Elementary Organic Chemistry (Review), 
557 

Kemp (C. F. B.), Intensity of Low-Frequency Sounds 
Close to a Metal Airscrew, 110 
Kendall (Prof. P. F.), and Prof. H. Briggs, Rock Joints 
and the Cleat of Coal, 573 

Kennaway (Prof. E. L.) t Dr, J. W, Cook, and Prof. E. 

C. Dodds ; Cancer Research, 129 
Kennedy (J. M.), Railway Electrification, 999 
Kenny (W. R.), [F. L. La Motte, A. B. Reed and]. Hydro¬ 
gen Ion Concentration and Its Practical Application 
(Review), 587 

Kersley (G. D.) f awarded the Raymond Horton-Smith 
prize of Cambridge University, 828 
Kosselring (Dr. F.), translated by S. R. Mellonie, and J. 
Solomon, The Elements of Switchgear Design 
(Review), 732 

Kessler (J. B. A.), Rationalisation of the Oil Industry, 
214 

Kew (H. W.) t and H. E. Powell, Thomas Johnson; 

Botanist and Royalist (Review), 228 
Kidd (A. H.), [death], 377 

Kimball (Dean D. 8.), The Engineer and Public Affairs, 
272 

King (A.), Detonating Fireball of August, 13, 789; 
Meteor Shower of October 9, 720; [Dr. A. M. Taylor 
and], Double Refraction of Oriented Surface Layers, 
64 

King (A. J.), [B, G. Churcher, H. Davies and]. Sum¬ 
mation Methods in Noise Problems, 350 
King (A, T.), appointed professor of Textile Industries in 
Leeds University, 73 

King (Prof. A. T.), and Dr. J. E. Nichols, Cystine Require¬ 
ments of Fleece Growth, 966 

King (W. B. R.), and W. H. Wilcockson, The Lower 
Palaeozoic Rocks of Austwick and Ribblesdale, 326 
King (W, J, Harding), [obituary article], 702 
Kingsford-Smith (Sir Charles), Record Flight to Australia, 

Kirsch (G.), and Hertha Wambaoher, Velocity of Neutrons 
from Beryllium, 492 

Kisser (J.), Relations Between Rate of Germination 
Rate of Growth of Seedlings, 651 
Klein (A.), [G. Koller and], Synthesis of Pinastric Acid, 
• # [G* Koller, K. P6pl and], Saxatilio and Caprario 

Acids, 601 

Klemola (V.), Inheritance of the Piebald Pattern in 
Horses, 31 

Knapp (H. B.), [E. C. Aochter and], Orchard and Small 
Fruit Culture. Second edition (Review), 189 
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Knipp (C. TV?, [A. P. Carman and], Electricity and Mag¬ 
netism (Physics for Students of Scienoe and Engineer¬ 
ing. Seventh edition.) {Review), 7 
Knott (Dr. F. A.), title of reader in Pathology conferred 
on, by London University, 721 
Knott (Dr. J. E.) f Copper and Coloration of Onion 
Scales, 625 

Kobayashi (J.), Ecology of Japanese Stickleback, 935 
Kodavia (T.), Successors of the Kwanto Earthquake of 
1923, 661 

Kofler (M,), Daily Course of the Atmospheric Pressure, 
051 

K6gl (Prof. F.), Synthetio (Estrogenic Compounds, 719 
Kohli (S. 8.), Solar Radiation Measurements at Poona, 
356 


Kohlrausoh (K. W. F.), and F. K6ppl, Raman Spectrum 
of Organio Substances (4), 651 
Kolderup (Prof. C. F.), elected a foreign member of the 
Geological Society of London, 853 
Kolh6rster (Prof. W.), The Hardest Cosmic Rays and the 
Electric Charge of the Earth, 407 
Kolkmeijer (Dr. N. H.), and Dr, J. C. L. Favejee, Struc¬ 
ture of Emulsoid Sol Particles and Their Hydrated 
Film, 602 

Roller (G.), and A. Klein, Synthesis of Pinaetrio Acid, 
616 ; A. Klein, and K, P6pl, Saxatilic and Capraric 
Acids, 661 ; and G. Pfeiffer, Enzymes of Lichens 
and the Constitution of Umbilicarie Acid, 455 ; and 
G. Pfeiffer, Umbilicarie and Ramalic Acids, 256 
Roller (Dr. P. C.), and Miss Thelma Townson, Suppression 
of Crossing-over in Male Drosophila, 753 
Koltzoff (Prof. N. K.)» eleoted an honorary follow of the 
Royal Society of Edinburgh, 56 
Kon (Dr. S. K ), Lability of the ‘Reducing Factor’ (Vita¬ 
min C 7) in Milk, 64 ; [A. T. R. Mattick and], Influence 
of Certain Agents on tho Lability of the ‘Reducing 
Factor’ (Vitamin C T) in Milk, 446 
Koo (T. K.), Central Asiatic Research, 233 
Kdppl (F,), [K. W. F. Kohlrausoh and], Raman Spectrum 
of Organio Substances (4), 651 
Korschelt (Prof. E.), Regeneration und Transplantation. 
Band 2 : Transplantation unfcer Berilcksichtgung der 
Explantation, Pflanzenpfropfung und Parabiose Teii 
2 (Review), 765 

Kothari (D. S.), [Prof. M. N. Saha and], A suggested 
Explanation of p-Ray Activity, 747 
Kovalenko <G, M.), Frost Tolerance of the Foliage of 
Potatoes, 68 

Kramers (Prof. H. A.), Prof. P, Ehrenfest, 667 
Kramp (Dr. P. L.), the Godthaab Expedition 1928, 
Alcyonaria, Antipatharia, and Madreporaria, 680; 
Observations on Hydraotinia , 935 
Kraus (C. A.), and F. E. Toonder, Trimethyl Gallium, 
Trimethyl Gallium Etherete and Trimothyl Gallium 
Ammine, 328 

Kravtzofi (G.), Electrolysis of Copper Salts in Organio 
Acids, 326 

Kreis (W.), [A. Stoll and], Initial Digitalic Glycosides, 


Krige (L. J.), and F, A. Vinter, Zululand Earthquake of 
December 31, 1932, 972 

Kriahnan (Dr. K. S.), and S. Banerjee, Molecular Orienta¬ 
tions in t>-Diphenylbenzene Crystal, 968; and B. 
Muk>padhyay, Pleoohroism and Birefringence in 
Crystals, 411 

Kronig (Dr. R. de L.), Remarkable Optical Properties of 
the Alkali Metals, 601 

Krull (W. H.), New Intermediate Host for Fasciola 
hepatic a, 899 

Krupski (Prof. A.), and F. Almasy, Position of the Bands 
in the Spectrum of Oxyhemoglobin, 242 

Krynicki (A.), [Mile. T- Gradowska, and R. Malaohowski, 
Unsaturated Polybasio Acids, 944 

Kuchanki (P.)* Characteristic Intervals of English 
Vowels, 752 

Kuen (F. M.) f Oxidation of Organio Compounds at the 
Surface of Fuller’s Earth, 292 

KuhjMDr. A.), Wbrterbuch der Kolloidohemie (Review), 


Kuhn (Dr. E.), Sex-distribution in Thalictrum, 251 
Kuhn (Prof. R.), and others, Natural Colouring Matters, 
574 

Kullmer (C. J.), Sunspots and Depressions, 973 
Kung (T. T.), [Prof. C. Y. Chao and], Interaction of Hard 
y-Rays with Atomic Nuclei, 709 
Kunzl (Dr. V.), Absorption Effect in the M -Series, 139 
Kutzeinigg (A.), [E. Beutel and], Sorption of Iodine 
Vapour by Certain Inorganic Substances, 491; 
Sorption of Iodine Vapour by Vegetable Fibres, 661 ; 
Sulphide Mirrors, 250 


Labat (P.), La Propagation dos ondos Electromogndtiquea 
(Review), 462 

Labb6 (A.), Onoidiadese, Molluscs with Silica, 795 
Locoes (D. A.), [A. W. C. Menzies and]. Influence of 
Intensive Desiccation on Certain Physical Properties 
of Benzene, 419 

Lacroix (A.), Fall of a Meteorite in Cambogia, on January 
9, 1933, 723 ; Figures de Savants. Tome 1 ot 2 (Review), 
117 ; Potassic Eruptive Rocks, Leucitic or non- 
Leucitic, of Western Tonkin, 759 
Ladner (A. W.), and C. R. Stoner, Short Wave Wireless 
Communication (Review), 402 
Laffltte (P.), [M. Briand, P. Dumanois and], Influence of 
Temperature on the Limits of Inflammability of 
Some Combustible Vapours, 418; and H. Picard, 
Temperatures of Inflammation of Mixtures of 
Ammonia and Air, 38 

Lagotala (H.), Metalliferous Deposits of the French 
Congo, 112 

Laidlaw (P. P.), awarded a Royal medal of the Royal 
Sooiety, 740; presented with a Royal medal of the 
Royal Society, 902; [Smith, Andrewes and], A Virus 
from Influenza Patients, 129 

Laigret (J.), [C, Nicolle, P. Giroud and]. Transmission of 
Typhus by Bites and by Ingestion of infected Fleas, 
453 

Lein6 (P.), Thermal Variation of the Magnetic Double 
Refraction of Liquid Oxygen, 75 
Laithwaite (H.), appointed research fellow in Glass 
Technology in Sheffield University, 793 
Lai (K. B.), Biological Races in PsyUia mali, Schmid- 
berger, 934 

Lol (M. B.), [K, N. Bohl and], Hepato-pancreatic Glands 
in an Indian Earthworm, 824 
Lamb (I, M.), Morphology and Cytology of Puccinia 
Prostii , Moug., 906 

Lambert (W. J.), Forest Flora of Kashmir, 247 
L&mbourne (J.) f [V. R. Greensfcreet], Tapioca in Malaya, 
972 

Lamm (O.), A New Method for Determining the Concen¬ 
tration Gradient in the Ultra-Centrifuge Cell, 820 
Lamont (P. A.), awarded the John Winbolt prize of 
Cambridge University, 488 

La Motte (F. L.), W. R. Kenny and A. B. Reed, Hydrogen 
Ion Concentration and its Practical Application 
(Review), 587 

Lampitt (L. H.), and H. S. Hooke, Lead in Canned 
Sardines, 614 

Lance (T. M. C.), [R. C. Walker and]. Photoelectric Cell 
Applications (Review), 588 

Landau (L.), [Dr. G> Garaow and]. Internal Temperature 
of Stars, 567 

Landauer (Dr. W.), Creeper and Single-Comb Linkage 
in Fowl, 606 

Lander (Dr. C. H.), Liquefaction of Cool (Bruoe-PreUer 
lecture), 867 

Landmeier (E. G.), Synthetic Corundum for Jewel 
Bearings, 344 

Lanthony (Guichard, Clausmann, Billon and]. Proportion 
of. Hydrogen and the Hardness of Electrolytic 
Chromium, ill 

Lapworth (Dr. H.), [death], 472; [obituary article], 
507 

Larmor (Sir Joseph), Solar Radiation and Planetary 
Atmospheres, 28; The Tidal Strain on the Earth, 
313 
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Lauder (Dr. A.), Chemistry and Agriculture, 404; Soils 
and Fertilisers, 989 

Lsughlin (Dr. H. H.), General Formula of Heredity, 831 ; 
1012 

Laurie (A, H.), Adaptations to Hydrostatic Pressure in 
Whales, 135 

Lauritsen (C. C.), [H. R. Crane, A. Soltan and], Artificial 
Production of Neutrons, 759 ; 907 
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(Review), 9 

Mounajed (T.), Conductivity of Hydrochloric Acid in 
Anhydrous Ether, 290 

Moureu (H.) f [C. Matignon, M. Dod6 and], R51e of the 
Temperature in the Isomerisation of the Butylenes 
in the presence of Alumina, 74 
Mouton (M,), [A. Monnier and], Use of Glass suitable for 
Reducing Dazzle produced by Motor-Car Head¬ 
lights, 111 

Movius <H. L.), [Dr. H. O’Neill Hencken and], The 
Cemetery Cairn at Knockast, Co. Westmeath, 362 
Moyer (J. A.), Prof. J. P, Calderwood and A. A. Potter, 
Elements of Engineering Thermodynamics. Fifth 
edition (Review), 876 

Moy-Thomas (J. A.), Anatomy and Affinities of Tarraeius 
probhmaticue, 171; Carboniferous Fishes in the Leeds 


of, 271 


City Museum (1), it 
Muir {D. M.), [death], 
Muir (Sir Thomas), Bir 


Mukhopadhyay (B.), [Prof. K. S. Krishnan and], Pleo- 
chroism and Birefringence in Crystals, 411 

Mukhopadhyay a (Prof. 8 yam ad as). Collected Geometrical 
Papers of, Part 2 (Review), 48 

Muller (Dr. H. K.), Reducing Property of Aqueous 
Humour, 280 

Mullor (L.), and O. Wettstein, Amphibia and Reptiles of 
Lebanon, 292 

Murison [Prof. Finch, Stuart, Prof. G. P. Thomson and], 
Structure of Metallic Films, 045 

Murray (Prof. Gilbert), elected chairman of the Inter¬ 
national Commission on Intellectual Co-operation, 
132 

Murray (Dr. J. A.), Experimental Production of Malignant 
Tumours, 150 ; Ward and Smith’s Recont Advances 
in Radi tun (Review), 840 

Murray (J. W T ickham), The Craftsman und the Changing 
World, 307 

Murrell (Dr. Christine), [death], 667 

Murrell (H.), [H. M. Cartwright and], Photo-activity of 
Bichromated Colloids, 003 

Musgravc (A.), Bibliography of Australian Entomology, 
1775-1930, 902 

Myora (Dr. C. S.), A Psychologist’s Point of View (Review), 
371 ; Heredity and Memory, 140 

Myerson (Prof. A.), and 1. Goldberg, The German Jew : 
his Share in Modem Culture (Review), 428 

Myrow (Prof. J. L.), Centralisation of Anthropological 
Studies, 197, 208 


Naherniae (A.), [R. Froyiuann and], Absorption Spectra 
of some Benzene Derivatives in the Region l’Op. 
with the Aid of a Recording Spectrometer, 807 
Nahinitts (M. E.), X-Ray Investigation of Tridymite- 
Glass, 857 

Naismith (R.), [Prof. E. V. Appleton, G. Builder and], 
Ionospheric Investigations in High Latitudes, 340 
Nahagas (J. C.), The Thymus in Filipinos, 861 
Nash (Prof. A. W.), [Dr' A. R. Bowen, Dr. F. H. Garner 
and], The Knock-Rating of Heptino -1, 410 
Nasledov (D.), [Prof. A. Joff6, L. Nemenov and]. Behaviour 
of Electrons and ‘Holes' in CuprouH Oxide, 239 
Nathan (Sir Frederic I-.), [death], 922 
Naud6 (S. M.), [E. Newbery and], Electrolytic Refining 
of Mercury, 254 

Navashin (M.), and P. Shkvamikov, Procoss of Mutation 
in Resting Seeds accelerated by Increased Tempera¬ 
ture, 482 

Navez (A. E.), Growth-promoting Substanco and Illumina¬ 
tion, 580 

Needham (C. H. L.), Sailplanes: their Design, Con¬ 
struction and Pilotage (Review), 839 
Needham (Dorothy M.). [C. H. Waddington, Dr. J. 
Needham and], Physico-Chemical Experiments on the 
Amphibian Organiser, 239 

Needham (Dr. J.), Biochemistry and Morphology (Review), 
980 ; [C. H. Waddington, Dorothy M. Needham and], 
Phyaioo-Chemical Experiments on the Amphibian 
Organiser, 239 

Neelley (Prof. J. H.) t and Prof. J. I. Tracey, Differential 
and Integral Calculus (Review), 558 
Nel (Dr. L. T.), The Witwatersrand System, 284 
Nemenov (L.) t [Prof. A. Joff6, D, Nasledov and], Be¬ 
haviour of Electrons and ‘Holes’ in Cuprous Oxide, 
239 

Neville (Prof. E. H.), Universities and Women Teachers, 
721 

Newall (Prof. H. F.), Dr. G. E. Hale (Scientific Worthies, 
XL VII), 1 

Newbery (E.), and S. M. Naud6, Electrolytic Refining of 
Mercury, 254 

Newman (A. S.), and Dr. R. S. Clay* Soldering and 
Brazing, 891 

Newsholme (Dr. H. F.), Evolution and Redemption 
(Review), 559 

Newson (H. W-), [Prof. W. D. Harkins, D. M. Gans and]. 
Disintegration of Light Atomic Nuclei by the Capture 
of Fast Neutrons, 358 
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Newton (H. C. G.), Royal Cornwall Polytechnic Society, 
89 

Nicholls (A. G.), Developmental Stages of Euchaeta 
norvegioa, Boeck, 906 

Nicholls (W. H.), Three Species of the Genus Prose- 
phyllwn, 491 

Nichols (Dr. J. E.), [Prof. A. T. King and], Cystine 
Requirements of Fleece Growth, 968 
Niool {T.) t Reproductive System in the Guinea-Pig, 
147; 906 

Nioolini [Antonioni, Amaudi and], Respirator Activities 
in the Soil, 283 

Nioolle (C.) f J. Laigret and P. Giroud, Transmission of 
Typhus by Bites and by Ingestion of Infected Fleas, 
463 

Nielsen (Dr. E. S.), Researches on Plankton Production, 
672 

Niepce (Joseph Nic5phore), Centenary of the death of, 
21 

Nilsson (Prof. M. P.), Homer and Mycentc (Review), 586 
Nobel (Alfred), Centenary of the birth of, 631 
Noble (G. K.), and M. K. Brady, Life-History of Atnby- 
stoma , 971 

Noble (R. J.), Cultivation of Mushrooms, 652 
Nockolds (S. R.), and E. G. Zies, A New Barium Plagio- 
clase Felspar, 111 

Nodon (A.), Terrestrial Repercussions of the variations of 
Solar Activity, 907 

Nolan (J, J.), and P. J. Nolan, Atmospheric Ionisation 
at Gloncree, 362 

Nolan (P. J.), [J. J. Nolan and], Atinosphoric Ionisation 
at Glenoree, 362 

Nolan (Prof. T. J.), and l)r. J. Keane, Salazinic Acid 
and the Constituents of the Lichen, Lobaria pul - 
monaria , 281 

Nordman (Dr. C. A.), Prehistoric Finland, 607 
Norman (Dr. A. G,), Humus Manufacture, 828 
Norrish (Dr. R. G. W.), [H. G. Crone and], Predissociation 
in Fluoresconce Emission Spectra : Fluorescence of 
Acetone Vapour, 241 

North (Dr. F. J.), Maps : their History and Ub6s, with 
special Reference to Wales, 699 
Norton (A. P.), A Star Atlas and Reference Book (Epoch 
1920) ; for Students and Amateurs. Fifth edition 
(Review), 623 

Norton (K. A.), Ionisation of the Ionosphere, 676 
Novak (Dr. J. B.), [obituary], 811 
Nurse (Lieut.-Col. C. G.), [death], 774 


Oatley (C. W.), Wireless Receivers : the Principles of 
their Design (Review), 47 

O’Bryan, and Skinner, Spectra of Solid Metals, 862 
O’Dea (W. T.), Electric Power, Part 1, History and 
Development, 643 

Odell (N. E.), Ice Age in Northern Labrador, 764 
Odiorae (J. M.), Effects of the Pituitary Hormones on the 
Melanophores of Fishes: Occurrence of Guano - 
phores in Fundtdus, 687 

Oeser (Dr. O. A.), appointed lecturer in experimental 
psychology in St. Andrews University, 180 
Offinger (H.), Pocket Technological Dictionary in three 
Languages. Part I, Vol. 1 : German-English- 
Spanish. Tenth edition, revised and improved by 
H. Krenkel (Review), 336 

Ogilvie (L.), Canker and Die-back of Apples, 1008 
Oldroyd (Mrs. T. 8.), elected a corresponding member 
of the Poking Society of Natural History, 308 
Oliphant (Dr. M. L.), Heavy Hydrogen in contact with 
Normal Water, 676; and Lord Rutherford, Disintegra¬ 
tion of Atoms by Protons, 261 
Olsen (Prof. J. C.) ( and others, Unit Processes and Prin¬ 
ciples of Chemical Engineering (Review), 298 
Ommaney (F. D.), Urino-Genital Organs of Oetaoea, 
32 

O’Neill (H.), G. S. Farnham and J. F. B. Jackson, Heat 
Treatment of 'Standard Silver’, 620 
Ootuka (M.), [M. Ihimoto and], Lower Limit of Earth¬ 
quake Perception, 449 


Oppenauer (R.), [Dr. T. Reiohstein, A. Griiasner and]. 
Synthesis of d- and /-Ascorbic Acid (Vitamin C), 280 

Oppenheixner (Prof. C.), Chemisohe Grundlagen d«r 
Lebensvorgftnge: eine Einflihrung in biologisohe 
LehrbUcher (Review), 334 

Orcel (J.), and Mile S. Cailtore, Differential Thermal 
Analysis of the Montmorillonite Clays (Bentonites), 
831 

Orr (A. P.), Physical and Chemical Conditions in the 
Groat Barrier Reef Lagoon, 1009; Weight and 
Chemical Composition of Euchacia norvegica, Boeck, 
906 

Orton (Prof. J. H.), Observations on Arenieola marina , 
409 ; Summer Mortality of Cookies on some Lanca¬ 
shire and Cheshire Dee Beds in 1933, 314 

Osborn (Prof. H. F.), Aristogenesis, the Observed Order 
of Biomechanical Evolution, 087 ; elected honorary 
life president of the American Museum of Natural 
History, 93 

Osborne (Prof. W. A.), So-called Reversible Hwmolysis, 
491 

Osgood, Spectra of Solid Metals, 862 

Osty (Dr. E.), Supernormal Aspects of Energy and 
Matter (Frederic W. H. Myers memorial lecture), 776 

Ouollet (C.), [J. Gray and]. Apparent Nitrogenetio Inac¬ 
tivity of Active Cells, 769 

Ower (E.), The Measurement of Air Flow. Second edition 
(Review), 668; re Review of The Measurement of 
Air Flow, 746 


Pai (N. Gopala), Raman Spectrum of Fluorobonzone, 908 
Paillard (H.), and A. Demolis, Preparation of Nonylio 
Acid and its Catalytic Reduction to Aldehyde, 255 
Painleve (Paul), [death], 702 ; [obituary article], 738 
Palazzo (L.), Corrections of Values previously given for 
the Secular Variation of the Magnetic Component 
H at Piedmont, 291 
Palmer (H. R.,) Tuareg Origins, 103 

Panoth (Prof. F.), elected a foreign honorary member of 
the American Academy of Arts and Sciences, 96 ; 
Micro-Methods for the Determination of Helium, 777 
Paounoff (I.), [D. Ivonoff and]. New Complex Grgano- 
magnesium Derivative, (3-magneeyl-phenyl-aceto¬ 
nitrile, 907 

v. Paph&zy (E.), [R, Willhelm and], A new Carbohydrate 
occurring in the Urine after Administration of 
Caramel or Glucose, 466 

Paranjpe (M. M.), [V. V. Sohoni and], Fogs and relative 
Humidity in India, 867 

Parker (R. G.), awarded the Cartwright Holmes scholar¬ 
ship of Leeds University, 262 
Parkin (E. A.), [E. D. van Rest and], Poisson Series and 
Biological Data, 445 

Parks (G. S.), H. M. Huffman and Barmore, Thermal 
Data for Organic Compounds, 285 
Pamas (Prof. J. K.), Prof. G. Kmbden, 994 
Parnell (I. W.), [Dr. T, W. M. Cameron and]. Parasites 
of Scottish Mammals, 319 

Parry (E. J.), [H. P. Stevens and], Odour of Vulcanised 
Rubber, 96 

Parsons (Sir Charles), Memorial to, 203 
Parsons (Hon. Lady), [death], 031 
Pascal (P.), Bonnmeman, Reversible Passage of the 
Dimetaphosphates to the Condensed Salto of 
Graham, 463 

Paschen (Prof. F.) f elected an honorary fellow of the 
Physical Society; the work of, 595 
Patat (F.), Photochemical Decomposition of Methyl and 
Ethyl Alcohols, 291 

Paterson (Helen T,), Some Tertiary Leaves from Pasooe 
Vale, 907 

Partington (Prof. J. R.), Euchlorine, 714 
Patton (R. T.), Ecological Studies in Victoria (2), 723 
Pauling (L.), [L. 0. Brookway and], Electron-Diffraction 
Investigation of the structure of Molecules of Methyl 
Azide and Carbon Suboxide, 980 
Pautrat (J.), [L. Binet and], Plasmatic Phosphatase m 
oases of Pulmonary Tuberculosis, 907 
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Pawlowski (P.), Delphiniums of Central Europe belonging 
to the ‘Elatopsis Huth Section* (1), 401 
Payne (Miss Cecilia H.), Analysis of High Excitation 
Spectra, 802 ; Physical Analysis of Wolf-Rayet 
Spectra, 455 ; [Dr. J. C. Boyce, D. H. Menzel and]. 
Forbidden Lines in Astrophysical Sources, 579; 
[Menzel and], Spectra of Novse, 485 
Peace (T. R.), Elm Disease in Great Britain, 707 
Peake (H.), Eiarly Steps in Human Progress {Review), 227 ; 
and Prof. H. J. Fleuro, The Horse and the Sword 
(The Corridors of Time, 8), (Review), 585 
Pearson (Dr. J.), Ceylon Fisheries, 889 
Pearson (Sir Ralph S.), and Dr. H. P. Brown, Com¬ 
mercial Timbers of India: their Distribution, 
Supplies, Anatomical Structure, Physical and 
Mechanical Properties and Uses, 2 Vote. (Review), 
727 

Pearson (T. G.) f [E. E. Ayneley, Dr. P. L. Robinson and], 
Catalysis of the Hydrogen-Sulphur Reaction by 
Minute Traces of Oxygen, 101 
Poilo (J. U.), [Prof. J. H. Andrew and], Effect of Tin on 
Mild Steel, 045 

Pelosi (Luisa), Fundamental Formula of the Kinematics 
of Rigid Systems, 1015 

Polz (S.), Crystal photo-effect of coloured Rock-Salt, 491 
Penck (Prof. A.), elected an honorary fellow of the Royal 
Society of Edinburgh, 50 

Pondlebury (.J. D. 8.), A Handbook to the Palace of 
Minos at Knossos with its Dependencies (Review), 
585 

Penfold (A. R.), [A. E, Bradfleld, J. L. Simonsen and], 
Ziorone, 579 

Pong-Chung-Ming [A. P. Rollot and], Action of the Alka¬ 
line Borates on Lead Chloride, Bromide and Iodide 
in Aqueous Solution, 111 

Penman (G. G.), [W. E. lo G. Clark and], Projection of the 
Retina in the Lateral Geniculate Body, 830 
Percival (Dr. E. G. V.), appointed lecturer in chemistry 
in Edinburgh University, 180 
Percival [Herbert, Hirst, Reynolds and Smith], Con¬ 
stitution of Ascorbic Acid, 754 
Perkins (Mario E.), [L, Hellerman, W. M. Clark and]. 
Urease Activity as Influenced by Oxidation and 
Reduction, 980 

Ferret (A.), and R. Perrot, Catalysis and Transformation 
of the Alkaline Earth Cyanides into Cyanamidoe, 831 
Perrin (F. H.), [Prof. A. C. Hardy and], The Principles 
of Optics (Review), 300 
Perrin (J.), Neutrons, 759 

Perrot (R.), [A. Perret and]. Catalysis and Transformation 
of the Alkaline Earth Cyanidoa into Cyanamides, 831 
Pestemer (M.), and Paula Bernstein, Ultra-Violet Absorp¬ 
tion of Binary Liquid Mixture (3), 610 
Fetors (Prof. R. A.), The Vitamin B Complex (Bedson 
locture), 743 

Peters (S. P.), North-Westerly Winds of Iraq, 1009 
Petersen (Dr. H. E.), Wasting Disease of Eelgrass (Zoutera 
marina), 1004 

Petipas (MUe.), [A. Bouohonnet, Mme. Trombo and], 
Nitration of Cellulose, 418 

Petrio (Sir Flinders), Integral Right-angled Triangles, 411; 

Origin of the Time Pendulum, 102 
Petruoci (G.), [R. Fabiani and], New Geophysical Ex¬ 
plorations in Sicily, 527 

Fetrunkevitoh (Prof. A.), Classification of Spiders, 140 
Pettersson (H.) f Short-wave Generator for Spectroscopic 
Investigations, 651 

Pfeiffer (G,), [G. Kollor and], Enzymes of Lichens and tho 
Constitution of UmbUicaric Acid, 455 ; Urnbilicaric 
and Ramalic Acids, 266 

Ffeil (L. B,), HD, G. Jones, W, T. Griffiths and], Precipita¬ 
tion-Hardening Nickel-Copper Alloys Containing 
Aluminium, 526 

Philbrick (F. A.), and Dr. E. J. Hohnyard, A Text Book 
of Theoretioal and Inorganio Chemistry (Review), 116 
Philby (H. St. J. B.), The Empty Quarter: being a 
description of the Great South Desert of Arabia 
known as Rub’al Khali (Review), 561 
Phillip* (C. W.), Megaliths of the Trent Basin, 93 


Phillips (F. C.), Relationships Between tho Reflectivities 
of Sulphide Ore-Minerals ; Critical List of the Specific 
Gravities of the Sulphides and Allied Ore-Minerals, 
979 

Phillips (Prof. H. B.), Vector Analysis (Review), 559 
Phillips (P.), [H. E. Hurst and], The Nile Basin, 247 ; 

The Nile Basin, Vote. 3 and 4, 962 
Philpot (J. St. L.), and Ingra-Britta Eriksson-Quensel, Aja 
Ultracentrifugal Study of Crystalline Pepsin, 932 
Philpott (S. F.), Modem Electric Clocks: Principles, 
Construction, Installation and Maintenance (Review), 
840 

Pliragm6n (G.) t [F. R. Morral, Prof. A. Wostgron and], 
CarbideB of Low Tungsten and Molybdenum Steels, 
61 

Piaggio (Prof. H. T. H-), Applications of Statistical 
Methods, 647 

Picard (E.), Elogos efc discours acad&niques (Review), 117 
Picard (Prof. F.), Les plifoiomenes sociaux chez Ioh nniraaux 
(Review), 463 

Picard (H.), [P. Laffitte and], Temperatures of inflam¬ 
mation of Mixtures of Ammonia and Air, 38 
Piccardi (Prof. G.), Now Band Systems in the Gadolinium 
Oxide Spectrum, 481 ; 714 ; Spectrum of Red Stars 
of Types M and N , 1016 

Pichot, Action of Electrolytes on Solutions of Kaolin, 490 
Pickard (Dr. R. H.), Application of Statistical Methods 
to Production and Research in Industry, 851 ; 
Industrial Uses of Textiles, 127 
Picker: (Dr. R, M. F.), appointed Mansel Talbot professor 
of Preventive Mtxlicine in the Welsh National School - 
of Medicine, Cardiff, 36 

Picon, Chomical Properties of the Zirconium Sulphides, 
326 

Piekara (A.), Dielectric Polarisation (1), 39 ; Dielectric 
Polarisation of Mixtures of Hexane and Nitrobenzene, 
615 ; Dielectric Polarisation of Mixtures of Nitro¬ 
benzene and Hexane, 491 

Piekielny (W.), [M. Centnerszwer and]. Thermal Disso¬ 
ciation of the Nitrates of the Alkaline Earths, 220 
Pierantoni (Prof. U.), Pigments of Ascidians, 824 
Pierce (I. T.), [Dr. R. W. Roberts. L. A. Wallace and], 
Magnetic Rotatory Dispersion and Absorption of the 
Cerous Ion in Solution, 782 
Pierce (W. O’D.), Problems of Colour Vision, 935 
Pilsbry (H. A.), South American Land and Freshwater 
MoUusks (8), 355 

Pincherle (L.), Intensity of the X-Ray Line Spectrum of 
Tungsten, 419 

Pincus (G.), G. Do Roo Sterne, and E. Enzymaim, 
Development of Temperature Regulation in the 
Mouse, 687 ; and Priscilla White, Inheritance of 
Diabotes Mellitua, 580 

Ping (Dr. C.), awarded the King senior medal of the 
Peking Society of Natural history, 308 
Pizlo (J.), [L. Marehlewski and], Absorption of the Ultra- 
Violet Rays by Certain Organic Substances (31), 615 
Placinteanu {J. J.), Constitution of Neutrons, Positive 
Electrons and Photons, 651 

Planck (Prof. Max), translated by Prof. H. L. Brose, 
Physics, Theoretical, Introduction to. Vol. 1 : 
General Mechanics; Vol. 2: The Mechanics of 
Deformable Bodies (Review), 495; translated by 
W, H. Johnston, Tho Universe in the Light of Modem 
Physics (Review), 947 ; Wcge zur Physikalisohon 
Erkenntnis; Reden und Vortr&go translated and 
edited by J. Murphy (Review), 947 ; Where is Science 
Going? (Review), 947 

Plaekett (Prof. H. H.), Observation in Astronomy, 248 
Plantefol (L.), [Prof. A. Guilliermond, G. Mangonot and], 
Traits de cytologie vegetal© (Review), 153 
Platt (A. E.), elected Gwynaeth Pretty student in Cam¬ 
bridge University, 904 

Platt fProf.), Supervised Correspondence Study, 360 
Plimmer (Prof. R, H. A.), and Violet G. Flimmer, Food, 
Health, Vitamins. Fifth edition (Review), 498 
Plimmer (Violet G.), [Prof. R. H. A. Plimmer and], Food, 
Health, Vitamins. Fifth edition (Review), 498 
Pokomy (Dr. J.) f Origin of the Celts, 648 
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Polaok, Colour Vision and Its Anomalies, 944 
Polanyi (Prof. M.), A Method for the Measurement of 
Gaseous Reactions, 747 ; Atomic Reactions {Review), 
155 ; [J. Horiuti and], A Catalysed Reaction of 

Hydrogen with Water, Hi9; Catalysed Reaction of 
Hydrogen with Water and the Nat uni of Over* 
Vokage, 931 

PolessiUky (A.), Reversed Fine Structure of the a-Rays, 
969 

Policord (A.), Study by Micro-Incineration of the Distri¬ 
bution of Fixed Mineral Matter in the Sperinatozoida 
of Mammals, 454 

Pollard (Prof. A. F. C.), Kinematic Design in Engineering 
(Thomas Hawsley lecture), 882 
Polunin (N.), Conduction through Roots in Frozen Spil, 
313 

Ponsonby (G.), and others. King John’s Treasure, 037 
Popl (K.), |G, Koller, A. Klein and], Saxatilic and Oapraric 
Acids, 651 

Popper (K.), [H. Bendy and], A Mass Spectrometer with 
Direction- and Velocity-Foeusing, 292 
Porter (Dr. Annie), [Prof. H. B. Fantham and], Limnocnida 
rhodeaia? and its Distribution, 353 
Porter (K. W.), and othors, Amateur Telescope Making. 
Third edition (Review), 988 

Post. (Dr. G. E.), Flora of Syria, Palestine and Sinai. 
Second edition, revised and enlarged by J. E. Dins- 
more. Vol. 1 { Review), 299 
Post (Wiley), Flight Round the World, 164 
Potter (A. A.), [J. A. Moyer, Prof. J. P. Calderwood and], 
Elements of Engineering Thermodynamics. Fifth 
edition {Review), 876 

Powdemiaker (Dr. Hortense), Life in Lesu : the Study of 
a Melanesian Society in Now Ireland {Review), 624 
Powoll fBrata and]. Emission of Positive Ions from 
Kunsman Sources, 608 

Powell (H. E.), (H. W. Kew and], Thomas Johnson: 

Botanist and Royalist {Review), 228 
Power-Stoolo (Miss C. J.), [R. W. Ditchbum and], Re¬ 
solving Power (2), 362 

Pozzi (Luisa), Proteolytic Enzymes in the Organs of 
Scorbutic Guinea-Pigs, 419 ; Supposed Activators of 
Proteolysis in Tumours, 579 

Praeger (Dr. R. Lloyd), An Account of the Semporvivum 
Group {Review), 498 

Pramanik (S. K.), [S. Bobu and], Minor Barometric 
Oscillations and Rainfall, 900 
Pratesi (P.), Condensation Products of Isatin with Pyrroles 
(pyrrole blue), 1016 

Pratt (W.), awardod the Sir William White postgraduate 
scholarship of the Instit ution of Naval Architects, 721 
Prawochenski (Prof. R,) f and Dr. J. Slizynski, Influence 
of Thallium Salts and Thyroid Preparations upon the 
Plumage of Ducks, 482 

Preston (J. S-), Industrial Lighting. Part 1 : Docks, 
Warehouses and their Approaches, 488 
Prettro (M.), Influence of Active Nitrogen on Certain 
Oxidation Reactions, 418 

Price (H.), Leaves from a Psyehist’s Case-book (Review), 
801 

Priestley (Joseph), Centenary in France, 203 
Principi (P.), Age of the 'Scaglia Cinerea’ of the Central 
Apennines, 76 

Prins (Dr. J. A.), Latitude Effect of Cosmic Radiation, 781 
Prioleau (J.), Enchanted Ways {Review), 588 
Prior (P. H.), Paper Hygrometers, 857 
Prokofleff, Bimhaum, and Godunoff, Exploration of the 
Stratosphere, 544 

Pruthi (H. Singh), Inhabitants of Inland Salt Waters, 283 
Przibram (H.), and E. Lederer, Animal Green of the 
Grasshopper as a Mixture of Colouring Matters, 616 
Przibram (Prof. K.), Recrystallisation and Coloration (4); 
Plasticity and Hardness of Alkali Halide Crystals, 
492; The Schneider Mediumship, 56; [A. Haber- 
landt and]. Fluorescence of Fluorite, 455 
Pucher (G. W.), and H, B. Vickery, Katabolism of the 
Non-volatile Organic Acids of Tobacco Leaves during 
Curing, 580; [H. B. Vickery, A. J, Wakeman, C. 8. 
Leavenworth and], Chemistry of Tobacco Curing, 937 


Punnett (Prof. R. C.), Blue Egg Colour in Fowls, 900; 
Inheritance of Egg-colour in the ‘Parasitic* Cuckoos, 
892 


Quarrell [Prof. Finch and]. Structure of Metallic Films, 646 
Quastel (Dr. J. H.), Reducing Bodies and Fumarase in 
Tumours, 101 

Qudrat-i-Khuda (Prof. Muhammad), Strainloss Monocyclic 
Rings, 210 

Qu^nisset (F.), Oocultation of Rogulus on April 0, 248; 
[Mmo. G. Camille Flammarion andj, Observation and 
Photography of the Meteors of October 9, 1933, 943 
Quetel (R.), Mechanism of Forcing Plants by Ether 
Vapour, 75 

Quin ^J. I.), [Dr. C. Rimington and], Photosonsi Using 
Agent in ‘Geoldikkop’ Phylloerythrin, 178 


Rabinowitsch (Dr. E.), and W. C. Wood, Ionic Exchange 
and Sorption of Gases by Chabazite, 640 
Radloy (W. G.) t and Dr. S. Whitehead, Inductive Inter¬ 
ference with Telephone Lines, 925 
Raduleaco (G.), Antioxidising or Antioxygen Constituents 
of Petrol Prepared by Cracking, 454 ; [E. Vellingor 
and]. Photolysis of Petrol Produced by Cracking, 38 
Rae (Prof. W. N.), [Prof. J. Reilly and], Physico-Chemical 
Methods. Second edition (Review), 290 
Raglan (Lord), Jocasta’s Crime: an Anthropological 
Study (Review), 263 ; What is Tradition ? 400 
Kahn (Prof. O.), Physiology of Bacteria (Review), 264 
Rainoau (A.), [E. Audibert and]. Physical State of Solid 
Catalysts, 723 

Raistrick (Dr. A.), and Dr. J. A. Smythe, Copper in Early 
Britain. 824 

Rajzmann (Mile. Anna), Comparative Biological Value of 
tho Proteins in Various Species of Animals, 796 
Rakshit (H.), [Prof. S. K. Mitra, P. Syam, and B. N. 
Ghose], Effect of tho Solar Eclipse on the Ionosphere, 
442 

Ram (Atma), [Prof. N. R. Dhar and]. Formaldehyde in 
the Upper Atmosphere, 819 

Ramakrishnan (K. P.), [Dr. K. R. Ramanathan and], 
Distortion of the Tropopause due to Meridional 
Movements in the Sub-Stratosphere, 932 
Ramanathan (Dr. K. R.), and J. V. Karandikar, Spectrum 
of the Night Sky and of tho Zodiacal Light, 749 ; and 
K. P. Ramakrishnan, Distortion of the Tropopause 
due to Meridional Movements in the Sub-Stratosphere, 
932 

Rambaud (R.), Aotion of PBr, on the Ethylenic a- 
Oxynitriles, 795 

Kamiah (K.), Genetics of Rice, 607 
Ramsbottoin (J.), Fungi Imperfecti, 936 
Randall (J. T.), Spectroscopy in the Service of Industry, 
574 ; and H. P. Rooksby, Structure of Glasses, 937 
Rankin (Miss Maggie Donald), Gift to Glasgow University, 
649 

Ransome (Prof. F. L.), elected a foreign correspondent of 
the Geological Society of London, 853 
Ranzi (Prof. I.), Recording Wireless Echoes at the Trans¬ 
mitting Station, 174 

Rao (Dr. I. Ramakrishna), Constitution of Water in 
Different States, 480 

Rao (Dr. S, Ramachandra), Diamagnetism of Thin Filins 
of Bismuth, 207 

Raper (Prof, H. S.), appointed a member of the Medical 
Research Council, 853 

Ratcliffe (J. A.), and E. L, C. White, Automatic records 
of Wireless Waves reflected from the Ionosphere, 943 
Rattray (Capt. R. S.), with a chapter by Prof. D. Wester- 
mann, The Tribes of the Ashanti Hinterland. 2 Vole, 
(Review), 6 

Raucourt (M.), and B. Trouvelot, Constituents of the 
Leaves of Solatium tuberosum determining the Feed¬ 
ing of the Larva of Leptmotarea decemlineala, 1015 
Raw (A. R.) f Photoperiodio Response to Plant-breeding 
Methods at the State Research Farm, Werribee, 
Victoria, 759 





NAME INDEX 


XX VII 


Rawling (Dr. S, O.), Infra-Red Photography {Review), 
559 ; 733 

Ray (A.), [Sir P. C. RAy, P. B. Sarkar and], Fluorination 
of Organic Compounds : Monofluoranotone, 749 
Ray (V. F.), Tho Sanpoil and Nespolem of North-Eastern 
Washington, 644 

R&y (Sir P. C.), A New Method of Fluorination of Organic 
Compounds, 173; [P. B. Sarkar. A. RAy and], 

Fluorination of Organic Compounds : Monofluor- 
acetone, 749 

Raymond-Harriet, Identity of Karrer’s Corynantheine 
and the Amorphous Alkaloid Extracted by Foumeau 
from Pseudocinchona africana , 867 
Raynor (J. M.), A Magnetic Survey in the Vicinity of a 
Granite Bathylith, 528 

Road (Prof. A. A.), retirement of, from the University 
College of South Wales and Monmouthshire, 1 80 
Read (Prof. J.), A Russian Treatise on Organio Chemistry 
(Review), 873 

Read (Prof. T. T.), Our Mineral Civilization {Review), 731 
Reboul (J.), Probable Emission of a Slightly Penetrating 
Radiation by Certain Metals, 75 
Recoura (A.), Triaquoelironne and Biaquochromie 
Chlorides, 219 

Redfiold (I>r. R.), Sociology in Changing Cultures, 211 
Reed (A. B.), [F. L. La Motto, W. R. Kenny and], Hydro¬ 
gen Ton Concentration and its Practical Application 
(Review), 587 

Reedy (Prof, ,J. H ), Elementary Qualitative Analysis : 

for College Students. Second edition (Review), 121 
Reenstiema (J.), Treatment of leprosy by an Experi¬ 
mental Serum, 796 

Rees (W. J.), appointed assistant lecturer in Botany in 
Birmingham University, 72 

Regan (Ur. C. Tate), and Miss Ethelwynn Trowavaa, 
Deep-Sea Angler Fishes (Ceratiaidea) (Review), 535 
Rogener (Prof, ]£.)* New Results in Cosmic Ray Measure- 
rnents, 096 

Reich (W. S.), and A. F. Damausky, Study of Starch, 
303 

Reichatein (Dr. T.), A. Griisaner and R. Oppenauer, 
Synthesis of d- and Z-Ascorbic Acid (Vitamin C), 
280 

Reid (E. F.), awarded the Coopers Hill War Memorial 
prize for 1932, 817 

Reilly (Prof. J.), and Prof. W. N. Rao, Physico-Chemical 
Methods. Second edition (Review), 290 
Reneker (E.), Point of Transformation and Softening of 
Glass, 979 

Renouf (Prof. L. P. W.), [J. W\ Stork and], Plant and 
Animal Ecology (/feinctr), 191 
Renshaw (Dr. G.), Lost Birds of Madagascar, 477 
van Rest (E. D.), and E. A. Parkin, Poisson Series and 
Biological Data, 445 

Reusee [Gerthsen and]. Excitation of Characteristic X- 
Rays by Protons, 520 

Revordin (L.), Presence of a Wedge in an Undoaoribed 
Specimen from the Older Lacustral Neolithic, 578 
Roynor (J. H.), Testing Radio Sets. Second edition 
(Ueinetc), 47 

Reynolds [Herbert, Hirst, Peroival, Smith and], Con¬ 
stitution of Ascorbic Acid, 754 
Ricardo (H. R.), High-Speed Diesel Engines for Marine 
Service (Thomas Lowe Gray lecture), 880 
Rich (Prof, R. WO. appointed principal of the City of 
Leeds Training College, 30 
Rich (T,). High Tension Congress at Paris, 438 
Richardson (AO. appointed professor of Clinical Surgery 
in Leeds University, 73 

Richardson (Dr. E. G.), An Introduction to Aooustios 
of Buildings (Review), 500 

Richardson (O. W.), [Prof. J. A. Hall and], Life and Work 
of George Henry Corliss, 474 
Richardson (R,.), [death], 55 

490^ )* Stability of Acquired Characters, 

RiederjF.), Wilson Method for the Emission of Neutrons 
worn Beryllium and the Disintegration of Atoms by 
Neutrons, 256 


Riesenfeld (Prof. E. H.), Translated by Prof. P, R&y 
(Review), A Manual of Practical Inorganic Chemistry : 
Qualitative Analysis and Inorganic Preparations, 
910 

Rigg (T. C.), appointed director of the Cawthron Institute, 
852 

Ritchie (Prof. ,T.), The Origin of Species, 506 
Rimington (Dr. C.), .T, G. Bokker and, J. Kollermann, 
Cystine and Wool Production, 03 ; and J. I. Quin, 
Photosensitizing Agent in ‘Geeldikkop’ Phylloory- 
thrin, 178 

Rizzo, y-Rays of the Volcanic Tufa of Naples, 350 
Roback (A. A.), Writing Slips and Personality, 715 
Roberts (E.), [death], 275 

Roberts (Dr. R. W.), L. A. Wallace and T. T. Pierce, 
Magnetic Rotatory Dispersion and Absorption of 
tho Coro us Ion in Solution, 782 
Robertson (D.), Worm Infestation of Lambs, 572 
Robertson (Dr. J.), Accuracy of Eclipse Predictions, 285 
Robertson (Prof. J. K.), and C. W. Clapp, Removal of 
Metallic Deposits by High-Frequency Currents, 479 
Robertson (Dr. J. M.), Crystalline Structure of Naphtha¬ 
lene, 795 ; [Dr. J. Tball and). Structure of Chrysene 
and 1:2:5: G-Dibenzanthracene in the Crystalline 
State, 750 

Robertson (Cadet J. S.), awarded the Howard prize of 
tho Royal Meteorological Society, 00 
Robertson (L. S.), Fossil Plants collected in Tanganyika 
Territory, 146 

Robertson [Mathers and], Walden Inversion in the 
Glucose Series, 789 

Robertson (W. A.), appointed director of Forest Products 
Research, 107 

Robinson (A.), awarded the Williams prize of the Iron 
and Steel Institute, 780 

Robinson (D. H.)> Grass Treading and Grazing by Poultry, 
930 

Robinson (Prof. 0. W.), Soils, their Origin, Constitution 
and Classification : an Introduction to Pedology 
(Review), 201 

Robinson (Mrs.), [Prof. R. and]. Colourless Generators 
of Anthocyanins, 22 

Robinson (Dr. P. L.), [E. E. Aynsley, T. G. Pearson and]. 
Catalysis of the Hydrogen-Sulphur Reaction by 
Minute Traces of Oxygen, 101 ; [E. E. Aynsley and], 
The Unimoleeular Film in Heterogeneous Reactions, 
894 

Robinson (Prof. R.), Natural Colouring Matters, 395 ; 025 
Robinson (Prof. R. and Mrs. R.), Colourless Generators 
of Anthocyanins, 22 

Robison (Prof. R.), awarded the Baly medal of the Royal 
College of Physicians, 203; The Significance of 
Phosphoric Esters in Metabolism (Review), 803 
Rol>son (G. C.). Importation of the Dune Snail into 
Western Australia, 712 

Roche (Mme. Andrtfe), Nitrogen Loss and Protein Starva¬ 
tion, 363 

Roche (J.), and Prof. H. Munro Fox, Crystalline Chloro- 
cruorin, 510 ; 868 

Roebuck (A.), Census of Rooks in the Midlands, 175 
Rogers (Dr. A. W.), elected president of the Royal Society 
of South Africa, 964 

Rogers (Maj.-Gen. Sir Leonard), Saving of Life and 
Suffering due to Medical and Veterinary Research, 
with special reference to the Tropics (Stephen Paget 
memorial lecture), 57 

Rogers (Prof. L. J.), [death], 472 ; [obituary article], 701 
Rolfe (Mrs. Neville), and others, Women and Education 
for Empire Citizenship, 721 

Rolleston (Dr. J. D.), Alcoholism in Medieval England, 
130; WiUan and Bateman on Fevers, 810 
Rollet (A. P.), and W. Graff, Thermal Analysis of the 
System Chlorine, Phosphoryl Chloride, 651; and 
Peng-Chung-Ming, Action of the Alkaline Borates 
on Lead Chloride, Bromide and Iodide in Aqueous 
Solution, Ill 

Rona (Elisabeth), [Berta Karlik and]. Range of the a-rays 
of Actinium X and its Products by the Luminescence 
Method, 148 
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Rondoni (Prof. P.), Influence of Thymus Diet on Neo¬ 
plasties Growth, 1015; Metabolic Products and 
Tuberculosis, 08 

Rooke (H. S.), [L. H. Lampitt and], Lead in Canned 
Sardines, 614 

Rooksby (H.P.), [J. T. Randall and], Structure of Glasses, 
987 

Rose (B. A.), [H. E. Farnsworth and], Contact Potential 
Differences between Different Faces of Copper Single 
Crystals, 831 

Rose (G. M.), [B. J. Thompson and], Vacuum Tubes for 
Use at extremely High Frequencies, 608 
Rose (Prof. H. J.), elected Frazer lecturer for 1934, 669 
Rose (Prof. M.), Faune do France, 26: Cop^podes 
p^lagiques {Review) > 767 

Rosenblatt (A.), Equations to the Partial Non-Linear 
Derivatives of the Second Order, of Elliptic Type, 
327 

Rosenilain (Dr. W.), Progress in Non-Ferrous Metallurgy, 
1908-1933, 919 

Rosenthal (Dr. A. H.), A New Spectrohelioscope and 
Spectroheliograph, 350 

Rosenvinge (L. K.), [T. Mortenson and], A New Alga, 
Coccomyxa asiericola , parasitic on a Starfish, 75 
Ross (Dr. J. F. S.), Social and Economic Problems, 
852 

Ross (Sir Ronald), Commemorative Service to, 306 
Ross (R. C.), Flight Speed of White Pelicans, 1007 
Ross (W. Bruce), and J. T. Henderson, Radio Studies of 
the Ionosphere, 623 

Rossi (A.), Crystalline Structure of LaSn, and LaPb„ 579 
Rossi (Prof. B.) t Interaction between Cosmic Raya and 
Matter, 173 ; [E. Fermi and]. Action of the Earth’s 
Magnetic Field on Penetrating Radiation, 291 
Rossier (P.), [G. Tiercy and], Curve of Sensibility of 
‘Cappelli-blu* plates, 112 

Rostagni (Prof. A.), [H. Kallmann and], Liberation of 
Electrons from Surfaces by Ions and Atoms, 567 
Rostovtzeff (M.), Translated by D. and T. T. Rice, 
Caravan Cities (Review), 227 
Roughley (T. C.), Life-History of the Australian Oyster 
(Ostrea commtrcialie ), 686 ; [T. Irodale and], Scien¬ 
tific Namo of the Commercial Oyster of New South 
Wales, 686 

Roule (Prof. L.), translated by C. Elphinstone, Fishes : 

their Journeys and Migrations (Review), 803 
Roulleau (J,), An amplifying Voltmeter, 183 
Roussel (G.), and Mme. Z. Gruzowska, Iron in the Liver 
of the Foetus of the Calf, 907 
Roux (Dr. E.), [doath], 740 ; [obituary article], 884 
Rowe (C. H.), Characteristic Properties of Certain Systems 
of Paths in a Riemannian Space, 74 
Rowe (Lieut.-Col. Ii. H.), [death], 472 
Roxas (Prof. H. A.), Philippine Alcyonaria, 763 
Roy (Acharya), India and Displaced Gorman Scientific 
Workers, 924 

Roy (A. S.), Effect of Helium on the Continuous and 
Secondary Spectra of Hydrogen, 420; and O. B. 
Duffendack, Excitation Potential of the X2883 and 
A2895 bands of Carbon Dioxide, 405 
Kozkov (B. N.), Geology of Northern Siberia, 176 
Ruedemann (R.), Camptostroma, a Lower Cambrian 
Floating Hydrozoan, 365 

Rumpf (P.), New Colour Reaction of Aldehydes, 418 
Rupp (H. M. R.), New South Wales and Queensland 
Orchids, 579 

Ruse (H. S.l, leave of absence from Edinburgh University 
granted to, 180 

Russell (A.), Occurrence of Wulfenite at Brandy Gill, 
Carrock Fell, Cumberland, etc.; Occurrence of 
Harmotome at several now localities in the British 
Isles, 978 

Russell (Sir E. John), The Farm and the Nation (Review), 
425 

Russell (Dr. E. S.), Tunny in the North Sea, 800 
Russell (F. 8.), Tunny in the North Sea, 786 
Russell (Prof. H. N.) # The Planetary Nebul®, 213 
Russell (P.) f and G. Dowell, Competitive Design of Steel 
Structures (Review), 060 


Ruthnaswazny (M.), The Making of the State (Review), 
624 

Rutherford (Lord), Heavy Hydrogen, 955 ; Interaction of 
Hard y-Rays with Atomic Nuclei, 709; Makers of 
Science (Review), 367 ; Science and Intellectual 
Freedom, 539; [M. L. E. Oliphant and], Disintegra¬ 
tion of Atoms by Protons, 251; and others, Atomic 
Transmutation, 432 

Ruttledge (H.), Mount Everest Expedition of 1933, 
742 

Ruzicka (Prof. L.), M. W. Goldberg, G. Thomann and E. 
Brandenberger, Selenium Dehydrogenation of Sito¬ 
sterol, 043 

Ryde (J. W.), The Osira Lamp, 704 

Rydon (H. N.), [Dr. R. P. Linstead and]. Addition of 
Hydrogoo Bromide to Olefinic Acids, 043 

Ryerson (K. A.), appointed chief of the U.S. Bureau 
of Plant Industry, 891 


Sabetay (S.), Antimony Trichloride, a New Reagent for 
the Doublo Bond, 051 

Sachtleben, [Hdnigschmid and], Atomic Weight of 
Potassium, 973; [Honigeohmid, Baudrextor and]. 
Atomic Weight of Uranium Lead, 1009 
Sadler (Sir Michael), Dr. V. H. Veley, 377 
Saenz (A.), [A. Calmette, L. Costil and]. Effects of Cobra 
Poison on Cancerous Grafts, etc., of Mice, 303 
Saha (Prof. M. N.), and D. S. Kothari, A Suggested 
Explanation of |J-ray Activity, 747 
Saidman (J.), Visibility of the Ultra-violet up to the 
Wave-length 3130 A., 30 

Salmon (H. M.), and R. M. Loekloy, The Grassholm 
Gannets, 899 

Salter (Sir Arthur), Recovery : the Second Effort. Revised 
and cheaper edition (Review), 404 
Salveson (Capt. H. K.), Modem Whaling in the Antarctic, 
274 

Sampson (Miss K.), A. Fungal Parasite of Grasses, 900 
Sampson (Prof. R. A,), elected President of tho University 
of Dutham Philosophical Society, 780 
Samuel (G.), appointed Mycologist to tho Itothamstod 
Experimental Station, 740 

Sandeman (J,), Mathematical Representation of the Energy 
Levels of the Secondary Spectrum of Hydrogen, 147 
Sandford (Dr. K. S.), The Quaternary Graciation of 
England and Wales, 803, [Dr. G. W. Tyrrell and], 
Doleritea of Spitsbergen, 825 
Sansome (Dr. F. W.), Genetics of Tetraploid Tomatoes, 
212 

Sarkar (P. B.), [Sir P. C. R&y, A. Ray and], Fluorination 
of Organic Compounds : Monofluoracetono, 749 
Sarmento de Beires (R.) # Euler-Savary Formula, 454 
Satoh (S.), Protection of Iron in Soa-Water by a Nitride 
Film, 045 

Sauer (Dr. C.), D. Brand, Dr. R. L. Beals, Cultural 
History in Middle America, 107 
Saunders (Commdr. H. E.), Marie Byrd Land, Ant¬ 
arctica, 09 

Saunders (O, A.), [Dr. Margaret Fishenden and], Tho 
Calculation of Heat Transmission (Review), 560 
Sautor (F.), [W. Heitler and]. Stopping of Fast Particles 
with Emission of Radiation and tho Birth of Positive 
Electrons, 892 

Savory (T. H.), Hot Spring Spiders, 712 
Saxton (W. T.), [J. Doyle and]. Life-History of Rittroya, 
302 

Sayce (R. U.), Primitive Arts and Crafts: an Intro- 
duetion to the Study of Material Culture (Review), 
588 

Scagliarini (G.), and F. Gentile, Decomposition Products 
of Potassium Sulphonitro-pruaside, 291 
Scorft (R. W.), appointed University reader in Morbid 
Anatomy and Histology at Middlesex Hospital 
Medical School, 865 

Schafer (J. P.), and W. M. Goodall, Radio Studies of the 
Ionosphere, 521 

Scharizer (Prof. R.), [Prof. F. Angel and], Grundriss der 
Mineralparagenese (Review), 48 
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Schebesta (Or. P.), translated by G. Griffin, Among 
Congo Pigmies (Review), 225 

Schintlmeister (J.), Disintegration of Atoms with Emission 
of Neutrons, 202 

Schlossberger (Prof H.), [Dr. V. Fischl and], Handbuch 
der Chematherapie. Toil 1 : Metallfreie Organische 
Verbindnngen {Review), 004 

Sohmid (L.), and L. Haschek, Colouring Matter of the 
Yellow Dahlia, 201 ; and F. Tadros, Chemical 
Investigation of Amber (2), 616 
Schmidt (Dr. E. F.), Excavations at Tepe Hissar, Persia, 
1031, 355 

Schmidt (K.), New Gliding Record, 236 
Schmuck (Miss M. L.), [Dr. C. W. Metz and], Chromosomes 
in Insect Eggs, 972 

Kohomberg (Col. R. C. F.), Peaks and Plains of Central 
Asia (Review), 660 

Schonland (I>r. B. F. J.), and H. Collena, Development of 
the Lightning Discharge, 407 ; [J. F. T. Viljoen and]. 
Cosmic Rays, 449; Distribution of the Ionising 
Particles of the Penetrating Radiation with Respect 
to the Magnetic Meridian, 30 
Schopfer (W.), Biometric Observations on the Inflorescence 
of Primula veris ; Case of Unilateral Stimulation and 
a Case of Inhibition in a Micro-organism, 200; 
Heredity of a Physiological Character in a Fungus; 
Aotion of Thallium on a Fungus, 111 
Sehopp (K.J, [Prof. P. Karrer, O. Walker, R. Morf and], 
Isomeric Forma of Carotene and the Further Puri¬ 
fication of Vitamin A, 26 

Schott (Gowen and]. Inheritance of Disease Resistance in 
Mice, 716 

Sohriro (I.), and H. Zwarenfltein, Effects of Castration on 
the Urinary Creatinine of Female Rabbits; Effects 
of Injection of Ovarian Suspensions, etc., on the 
Urinary Creatinine of Normal and Castrated Female 
Rabbits, 410 ; Effects on the Urinary Creatinine of 
Normal and Castrated Rabbits of Injections of 
Anterior Lobe Pituitary Extracts, 627 
Sohrddinger (Prof. E.), awarded the Nobel prize for Physics 
for 1933 ; the work of, 776 
Schumacher (E. E.) # Gases in Metals, 999 
Schumacher (W.), Mechanical Effects Observed in the 
sudden Superheating of Lead Azide in a Vacuum, 
907 


Schwobel (S.), [A. Kailan and]. Esterification Velocities 
of Alcohols in Aoetic Acid, (2), 491 

Schw6gler (Mile. R.), [G. D6jardin and]. Photoelectric 
Properties of Magnesium, 76 

Schwob (M.), Electrical Double Rofraotion of Camphor, 
759 

Scott (Dr, Hugh), Insect Fauna of the Seychelles and 
Adjacent Islands, 192 

Scott (Sir R. Forsyth), [obituary article], 847 

8eripture (Prof. E. W.), A Sound Track of the Vowel 
ah, 486 ; Diagnosis by Sound Tracks, 821 ; Macro- 
phonic Speech, 138 

Scrivenor (J. B.) t the Origin of Tektites, 678; Sakai 
Markmanship with a Blowpipe, 243 

Segr6 (E.), [Dr. E. Amaldi and], Series of Alkaline Atoms 
in cut Electric Field, 444 

Seigneurin [Ltsbonne and]. Electrophoresis of Brucella, 


Seligman (Mrs. Brenda Z.), African Ethnology (Review), 
6 

Seligman (Prof. C. G.), Egypt and Negro Africa: a Study 
in Divine Kingship (Fraser lecture), 903 
Sememof! (Prof. N. N,), Upper Pressure Limit of Ignition, 
568 

Son (B, M.), The Neutron in Quantum Mechanics, 518 
Serruys (M.), Knocking and Auto-Ignition in Internal 
Combustion Motors, 363 
Seth (Dr, G.), Stuttering, 861 

Setzler (F, M.), Cultural Distributions in the South- 
Eastern United States, 310 
Sexl (Dr. T.) r Spin and Statistics of the Neutron, 174 
ghano (Prof, S, J.), Lavas of Mauritius, 68 
Stopwo (Dr. H, L.), Racial Affinities in On tong Java, 


Shapley (Dr. H.), Distribution of Galaxies, 419 ; Lumin¬ 
osity Distribution and Average Density of Matter in 
Twenty-five Groups of Galaxies, 679 
Sharpey-Schafer (Sir E. A.), elected president of the 
Royal Society of Edinburgh, 673 
Shaw (Sir William Napier), elected an honorary fellow of 
the Royal Society of Edinburgh, 56; Unofficial 
Meteorology, 163 

Shaw (Dr. W. V.), Water-borne Enteric Fever : Enteric 
Carriers, 31 

Sheard (Miss Norah M.), [Dr. B, P. Wiesner and], Maternal 
Behaviour in the Rat (Review), 224 ; Sex Behaviour 
of Hypophysectomised Male Rats, 641 
Sheppard (Dr. G.), Earthquake in the Santa Elena 
Peninsula, Ecuador, 779; Small Sand Craters of 
Seismic Origin, 1006 

Shimizu (Y.), [Prof. K. Honda and]. Change of Magnetic 
Susceptibility of Platinum, Copper ana Silver Caused 
by Cold-working, 565 

Shimomura (Dr. A.), Correlation of Colour with Other 
Properties of Pulverised Coals, 607 
Shinohara (U.). [Prof. Y. Toriyama and], Impulse Corona 
in Water, 240 

Shoyket (D.), [N. Agoow and], Constitution of the Silver- 
Rich Aluminium-Silver Alloys, 490 
Siddappa (G. S.), [Prof. V. Subrahmanyan and], Carbon 
Dioxide from the Soil and Plant Assimilation, 1001 ; 
Effect of Yoast Extract on the Growth of Plants, 
713 

Sidgwick (Dr. N. V.), and others, Inter-Atomic Distances 
and Forces in Molecules, 902 

Siegbahn (Prof. M.), and T. Magnusson, X*Ray Spectra 
in the Region 60-260 A., 750 ; and T. Magnusson, 
and H. Karlsson, X-Ray K - and L-Spoctra of 
Aluminium, 895 

Silborrad (C. A.), Irritating References, 927 
Silberatein (L.), Sulphur in the Animal Organism, 979 : 
[G. Bertrand and]. Sulphur and Phosphorus in the 
Various Parts of the Wheat Grain, 418 
Silow [Williams and], Self-Sterility in Red Clover, 355 
da Silveira (A.), [E. Bauer, M. Magat and], Raman 
Spectrum of Calcium Nitrate, 418 
Simons (Dr. L.), Origin of Monochromatic Radiation, 
170 

Simonsen (J. L.), [A. E. Bradfleld, A. R. Penfold and], 
Zierono, 579 

Simpson (Dr. G. 0.), and others. Condensation of Water 
in the Atmosphere, 938 

de Sitter (Prof. W.), Early Astronomy and the Observatory 
of Leydon 771 ; the Expanding Universe, 69 ; 379 ; 
Observatory of Leyden University, 596 
Shkvamikov (P.), [M. Navashin and], Process of Mutation 
in Resting Seeds Accelerated by Increased Tempera¬ 
ture, 482 

Skinner (M. P.), Birds and Earthquakes, 964 
Skinner [O’Bryan and]. Spectra of Solid Metals, 862 
Skoog (F.), [K. V. Thimann and]. Growth Hormone of 
Plante (3), 687 

Skovsted (Dr.), Cytology of Cotton, 283 
Skrabal (A.), Calculation of the Reaction Velocity as a 
Function of the Temperature, 492 ; and W. Stock- 
mair, Velocity of Reaction of the Two Methyl 
Crotonates; Velocity of Reaction and Configuration, 
616 ; and A. Zahorka, Velocity of Hydrolysis of the 
Simple Ethers, 492 

Slade (E. W. K.), Improvement of Farm Crops, 199 
Sleggs (Prof. G. F.), Differential Cooling and the Origin 
of Continents, 137 ; Economic Biology of the Caplin 
(Afallotue vtUoeus), 319 

Slizyneki (Dr. J.), [Prof. R. Prawochenski and]. Influence 
of Thallium Salts and Thyroid Preparations upon the 
Plumage of Ducks, 482 

Slonek (W.), Excitation of Neutron Emission from 
foryllium and Boron by x-rays, 291 
Smith, Andrewes, and Laidlaw, A Virus from Influenza 
Patients, 129 

Smith (A. J. Durden), (W- Roy Ward and]. Recent Ad¬ 
vances in Radium (-Review), 840 
Smith (Prof. C. A. M-), Hong-Kong University, 308 
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Smith (Eng.-Capt. E. C-), Memorials in Westminster 
Abbey, 130 

Smith (E« R.) t D. Hughes, Dr. G. F. Marrian, and G. A. 
D. Haste wood, A New Triol from the Urine of Preg¬ 
nant Mares, 102 

Smith (Prof. F.), appointed professor of Education in 
Leeds University, 73 

Smith (F. H.), Preliminary Studies of Chromosome 
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Smolinfiki (J.), [W. Broniewski and], Structure of the 
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Solomon (J.), Effect of Internal Conversion, 454 
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Sopwith (D. G.), [H. J. Gough and], Corrosion-fatigue 
Characteristics of an Aluminium Specimen Consist¬ 
ing of Two Crystals, 490 

Sbrensen (J.), The Saga of Fridtjof Nansen. Translated by 
J. B. 0. Watkins {Review), 120 
Southall (Prof. J. P. C.), Mirrors, Prisms and Lenses : a 
Text-Book of Geometrical Optics. Third edition 
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Stansel (N. R.), Industrial Electric Heating (Review), 
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Stapf (Dr. O.) [death], 238 ; [obituary article], 306 
Stapledon (Prof. R. G.), Improvement of Grassland, 202 
Starr (Prof. F.), [death], 539 

Steam (W. T.), Farrer’s Three-penny-bit Rose, 788 
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39; and C. M. Huffer, Absorption and Space 
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Beetle, 32 

Stein (Rosa), [O. Brunner, H. Hofer and], Amyrins (3), 
491 

Steinmaurer (Dr. R.), [Dr. V. F. Hess and], Cosmic Rays, 
608 ; Solar Activity and Cosmic Rays, 001 
Stephen (A. O.), Scottish Marine Fauna, 147 
Stephenson (Dr. T. A.), and Miss Shema M. Marshall, 
Breeding of Corals on the Great Barrier Reef, 246 
Sterba-Bdhm, and Dorabialska, Thermal Effects of Cer¬ 
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Stem (Dr. K. G.), Isolation of Hepatoflavin, 784 ; [Prof. 
J. B. S. Haldane und], Allgernetne Chemie dor Enzyme 
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Stem (Prof. O.), [I. Estermann, R. Frisch and], Magnetic 
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Sterne (D. DeRoo), [G. Pinmis, E. Enzmaiui and], Devel¬ 
opment of Temperature Regulation in the Mouse, 
687 

Sterne (Dr. T. E.), Atomic Transmutation and Stellar 
Temperatures, 893 

van der Sterr (Dr, W. C.), [obituary article], 55 
Stevens (F. H.), [death], 740 

Stevens (H. P.), and E. J. Parry, Odour of Vulcanised 
Rubber, 95 

Stevens (W. A.), Practical Kiln-Drying, 862 
Stevenson [Johnson and], Cosmic Rays, 449 
Steward (J. H,), Irrigation and the Origin of Agriculture, 
787 

Stewart (A.), awarded the Duke of Northumberland 
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Stier (T. J. B.), Temperature-regulatory Function of 
‘spontaneous’ Activity in the Mouse, 087 
Stiles (W. S.), and B. H. Crawford, Liminal Brightness 
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Stirling (Dr.), and Dr. Blackwood, Nutritive Properties 
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Stockdale (D.), Constitution of the Aluminium-rich 
Aluminium-Copper Alloys above 400°C., 628 
Stockdale (Dr. H. F.), work of, 1013 
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the General Register Office, 60 ; and Mary N. Kara, 
A Biometric Investigation of Twins and their Brothers 
and Sisters, 63 

Stolfi (G.), [F. P. Mazza and], Dehydrogenase of the higher 
Fatty Acids Contained in the Liver, 327 
Stoll (A.), and W. Kreis, Initial Digitalic Glycosides, 148 
Stone (H. W. J.), Position of the Research Associations in 
Great Britain, 778 ; Science in Parliament, 798 
Stone (Prof. M. H.), Linear Transformations in Hilbert 
Space : and their Applications to Analysis (Review), 
84 

Stoner (C. R.), [A. W. Ladner and]. Short Wave Wireless 
Communication (Review), 462 
Storey (H. H.), Insect Transmission of Plant Viruses, 
788 

Stork (J. W.), and Prof. L. P. W. Renouf, Plant and 
Animal Ecology (Review), 191 
Stermer (Prof. C.) f Height and Velocity of Luminous 
Night Clouds in Norway, 320 
Stoughton (Prof. R. H.) ( Fruit Cultivation (Review), 189 
Stoy (R. H.), Temperatures of the Nuclei of Planetary 
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Stradling (Dr. R. E.), Physics in the Building Industry, 
718 

Strahov (N. M,), [A. D. Archanguelsky and], Geological 
History of the Black Sea, 32 
Strain (Dr.), Yellow Loaf Pigments, 104 
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Street [Anderson, Swanback and]. Tobacco (?rop and 
Potassic Fertilisers, 141 
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StrOmgren (Prof. E.), und Dr. B. StrOmgren, Lehrbuch 
der Astronomic (Review), 916 
Strong (Prof. J.), title of emeritus professor conferred 
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Strong (R. A.), [R. E. Gilmore and], Canadian Coals, 
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Stuart [Prof. Finch, Murison, Prof. G. P. Thomson and]. 
Structure of Metallic Filins, 645 
Subrahmanyan (Prof. V.), and G. S. Siddappa, Carbon 
Dioxide from the Soil and Plant, Assimilation, 1001 ; 
Effect of Yeast Extract on the Growth of Plant*, 713 
Suga (T.), [T. Takamine, A. Yanagihara and]. Influence 
of a Magnetic Field on a Glow-Discharge, 351 
Suk (Prof. V.), Race and the Precipitin Teat, 94 
Sullivan (J. W. N.), Limitations of Seienoe (Review), 872 
Sure (Prof. B.) f the Vitamins in Health and Disease 
(Review), 732 

Sussmilch (C. A.), Devonian Formations of the Kandos 
District, 661 

Suaz (B.), [E. Friedheim, J. Baer and], Energy of Activa¬ 
tion and the Temperature Coefficient of a Biological 
Reaction, 078 

Sutherland (Prof. L. R.), [death], 847 
Svedberg (Prof. The), Molecular Weight of Erythro- 
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Swales (W. £.), Canadian Helminths, 753 
Swanback [Anderson, Street and], Tobacco Crop and 
Potassio Fertilisers, 141 
Swann, Cosmic Rays, 449 

Swezy (Dr, Oliver), Lack of Maturity Hormone in the 
Hypophysis of the Infantile Rat, 896 
Swietoslawski (W.), and others, An Ice Calorimeter for 
Measuring Very Small Thermal Effects, 254 
Syam (p.), [Prof. S, K. Mitra, H. Rakshit, B, N. Ghoee 
and}, Effect of the Solar Eolipse on the Ionosphere, 
442 

Szymanowski (W.), Lethal Time for Animals submitted 
to the Action of Short Electric Waves of Different 
Wave-lengths, 944 


Tabb 'H. J.), awarded an 1851 exhibition scholarship by 
the Institution of Naval Architects, 721 
Tadros (F.), [L. Schmid and], Chemical Investigation of 
Amber (2h 616 


Tadulingam (C.), and G. Venkatanarayana, A. Handbook 
of Some South Indian Weeds (Review), 464 
Tagg (H. F.), [death], 275 ; [obituary article], 342 
Tait (J. B.), Surface Currents in the North Sea, 144 ■» 

Tait (T.), and W. W. Smith, Abnormal Atomic Weight of 
Calcium Contained in two very old Potassium-rich 
Deposits at Rhiconich, and Portroy, 218 
Taite (C, I>.), [H. Hobson, F. Forrest and], Electrio 
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Takamine (T.) t T. Suga and A. Yanagihara, Influence of 
a Magnetic Field on a Glow-Discharge, 351 
Talavera (F.), and L. A. Faustino, Edible Molluscs of' 
Manila, 283 

Tallgren {Prof. A. M.), Dolmens of North Caucasia, 103 
Tolman (Prof. C. F.), Translation of ‘Luftkdrper’, 445 
Tammann (Prof. G.), Der Glaszustand (Review), 562 
Tandberg (J.), Cosmic Rays and Lightning, 712 
Tangye (Sir Richard), Centenary of the Birth of; the 
work of, 775 

Tate (F. G, H.), Tables of Alcoholic Strength, 889 
Tattersall (Prof. W. M.), Occurrence of Craepedacueta 
svwerbii, Lankester, in Monmouthshire, 570 
Taylor (Dr. A. M.), and A. King, Double Refraction oi 
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Taylor (Dr. F. S.), Organic Chomistry (Review), 588 
Taylor (Prof. G. I.), awarded a Royal modal of the Royal 
Society, 740 ; presented with a Royal modal of the 
Royal Society, 902 

Taylor (H. G.), [P, D. Morgan, W. Lethersich and], Heat¬ 
ing of Domestic Pendent Lamp Fittings, 95 
Taylor (H. J.), (Sir Leonard Hill and]. Locusts in Sun¬ 
light, 276 

Taylor (J. E.), [Prof. R. Whiddington and]. Probability of 
Certain Electron Excitations in Helium, Argon and 
Neon, 183 ; [Prof. R. Whiddington, T. Emmeraon 
and], Small-Angle Inelastic Scattering of Electrons 
in Helium, 65 

Taylor and Cone, Colloidal Silver, 789 

Tchitchibabine (Prof. A. E.), Traits de chimie organique. 

2 Vols. (Review), 875 

Teale (Dr. E. O t ), Geology of Tanganyika, 788 
Templeton (Dr. J.), appointed director of the Botanical 
Section of the Egyptian Ministry of Agriculture, 98 
Terroine (E. F.) p and Mile. Germaine Boy, Distinctive 
Characters of the Specific Minimum Nitrogenous 
Consumption and of Exogenous Protein Metabolism, 
795 

Teshima (Dr. Torao), Interspecific hybrids in Hibiecus, 
320 

Thaysen (A. C.), [W. T. J. Morgan and], Decomposition 
of Specific Bacterial Polysaccharides by a Series of 
Mywobaderium, 604 

Thibaud (Dr. J.), Electrostatic Deflection of Positive 
Electrons, 480 ; Electrostatic Deviation and Specific 
Charge of the Positive Electron, 490 
Thimann (K. V.), and F. Skoog, Growth Hormone of 
Plants (3), 687 

Thirring (H.), [O. Halpem and], translated by Dr. H. L. 
Brose, The Elements of the New Quantum Mechanics 
(Review), 426 

Thomas (Dr. Gretta M.), Cancer of the Skin, 275 
Thomas (Dr. J. S. G.), Gas Colorimetry (Review), 223 
Thomas (P.), and Mile, C. Kalman, Action of Various 
Sugars on the Reaction of Solutions of Borax, 111 
Thomas (T. S. E.), [G. AUsop and], Ignition of Firedamp 
by Electric Light Filaments, 973 
Thomas (Prof.W.N.), Surveying. Third edition (Review), 155 
Thomann (Q.), [Prof. L. Ruzicka, M. W. Goldberg, E. 
Brandenbarger and], Selenium Dehydrogenation of 
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Thompson (Prof. Arthur), doctorate conferred upon, by 
Oxford University, 904 

Thompson (B. J.), and G. M. Rose, Vacuum Tubes for 
Use at Extremely High Frequencies, 608 
Thompson (0. J. S.), The Lure and Romance of Alchemy 
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Thompson (Esther Katherine), [Dr. L. C. Gray and], 
History of Agriculture in the Southern United States 
to 1860. 2 Vols. (Review), 886 
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Thompson (G. B.), Association of Hippoboccids with 
Lice, ©05 

Thompson (H. W.), Spectrum of Sulphuryl Chloride, 806 
Thompson (J. E.), Mexico before Cortez: an Account of 
the Daily Life, Religion and Ritual of the Aztecs 
and Kindred Peoples (Review), 555 
Thomson (G. M.), [death], 539 

Thomson (Prof. G. P.) t Polarisation of Electrons, 1006 ; 
[Prof.Finch, Murison, Stuart and], Structure of Metallic 
Films, 645; [Sir J. J. Thomson and] Conduction of 
Electricity through Gases. Third edition. Vol. 2: 
Ionisation by Collision and the Gaseous Discharge 
(Review), 187 

Thomson (Sir J. J.), E. Everett, 774; and Prof. G. P. 
Thomson, Conduction of Electricity through Gases. 
Third edition, Vol. 2 : Ionisation by Collision and the 
Gaseous Discharge (Review), 187 
Thon (N.), Electrolysis of Solutions of Metallic Salts with 
a Cathode of Rarefied Gas, 1014 
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nexions, 687 

Thomthwaite (Dr. C. W.), Classification of Climates, 
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Thouless (Dr. R. H.), Practical Aspects of Phenomenal 
Regression, 787 

Thursby-Pelham (D. E.), English Plaice Investigations, 
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Tierey (G.), Two theorems on Ionisation in the Cepheida, 
578 ; Variation of Density in the External Layer of 
a Cepheid, 112; and M. Bouet, Sub-Alpine Depres¬ 
sions, 255 ; and A. Grosrey, Width of a Photographic 
Star Spectrum for Stars of the I?5 Type, 112 ; Width 
of a Photographic Stellar Spectrum for Stars of the 
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Tilley (C. E.), Portland ite, a New Mineral from Scawt 
Hill, Co, Antrim, 110 ; and A. R. Alderman, Progres¬ 
sive Metasomatism in the Flint Nodules of the 
Scawt Hill Contact Zone, 978 
Tillyard (Dr. R. J.), The May-flies of the Kosciusko 
Region (1), 256 

Tilton (L. W.), Sunspot Number and the Refractivity of 
Dry Air, 855 

Tinne (J. A.), Dr. V. H. Veley, 376 

Tipper (Dr. Constance F.) (n£e Elam), awarded a Beilby 
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Tirada, Hi rat a, and Utigasaki, Spontaneous Expulsion 
of Wistaria Seeds, 1008 

Titchmarsh (Prof. E. C.), The Theory of Funct ions (Review), 
546 

Todd (Prof. G. W.), Positrons and Atomic Nuclei, 65 
Todd (F. A.), [C. F. Goodeve and], Chlorine Hexoxide 
and Chlorine Trioxide, 514 
Tokunaga (Masoaki), Remarkable Japaneso Fly, 68 
Tolansky (Dr. 8.), Absence of Fine Structure from the 
Arc Spectrum of Silver, 38 ; Nuclear Spin and Mag¬ 
netic Moment of Tin, 318 

Tolmon (Prof. E. C.), Lamarckian Inheritance and 
Learning in the Rat, 791 

Tomkeieff (S. 1.), Clay Minerals and Bauxite Minerals, 
110 ; and C. K. Marshall, The Mourn© Dyke Swarm, 
146 

Tommaaina (T.), Mode of Formation and Evolution of 
the Stars which explains their Limited Duration 
and the Unlimited Duration of the Universe, 255 
Tonka (Dr. L.), Ionisation Density and Critical Frequency, 

101 ; Ionisation Density and Critical Frequency, 710 
Toondar (F. E.), [C. A. Kraus and], Trimethyl Gallium, 

Trimothyl Gallium Etherate and Trimethyl Gallium 
Aramine, 328 

Topham (P.), Forest Fires in Relation to Soil Fertility, 

102 

Toporescu (E.), Corrosion of Iron, 979 
Toriyama (Prof. Y.), and U. Shinohara, Impulse Corona in 
Water, 240 

Toma (F. E, Magarinos), appointed director of the 
Instituto de Meteorologia Hidrometria e Ecologia 
Agrioola, Rio de Janeiro, 203 


Townson (Mias Thelma), (Of. P* O. Koller and]. Suppres¬ 
sion of Crossing-over in Male Drosophila, 75S 
Tozer (R. E.), awarded the Institution of Naval Architect* 
scholarship, 721 

Tracey (Prof. J. I.), [Prof. J. H, Neelley and], Differential 
and Integral Calculus (Review), 558 
Trattner (R.), The Wilson Chamber as a Counting Appara¬ 
tus for at and H-Rays, 256 

Traub (E. H.), Variable Speed Cathode Ray Television, 
573 

Trejo (R.), and Prof. C. Benedicks, Electrolytic Extraction 
of Slag from Iron and Carbon Steel, 573 
Trelease (Dr. W.), Interesting Hybrid Oak, 825 
Trewavas (Miss Efchelwynn), [Dr. C. Tate Regan and], 
Deep-Sea Angler-Fishes ( CercUioidea ), (Review), 536 
Trimbach (H.), Liability of Various Species of Animals 
to Ketonuria and Ammonuria, 706 
Trombe (Mme.), [A. Bouchonnet, Mile. Petitpaa and], 
Nitration of Cellulose, 418 

Tropfko (Dr. J.), Geschiohte der Elementar-Mathematik 
in Systematischer Daratellung: mit Besonderer 
Berflcksichtigung der FachwOrter. Band 2: All- 
gomeine Arithmotik. Dritte Auflage (Review), 583 
Trouvelot (B.), [N. Raucourt and], Constituents of the 
Leaves of solatium tuberosum determining the 
Feeding of the Larvec of Leptinotarsa deeemhneaia , 
1015 

Truchot (R.), Oxidation of Bisubstituted Acetylene 
Hydrocarbons by Selenium Dioxide, SeO t , 75 
Truscott (Prof. S. J.), Problems of Mining at Great 
Depths, 229 

Trusfus (Ida), [E. Charbuliez and], Determination of the 
Amino Acids and Peptones of Blood Serum, 290 
Tsuboi (Prof. C.), Displacement of the Crust near Ito, 
Japan, 356 

Tunnioliffe (H. E.), elected University lecturer in Physi¬ 
ology in Cambridge University, 941 
Turner (A. J.), Revision of Australian Lepidoptera. 
Oecophoridffi. Part 2, 455 

Turner (Dr. A. W.), and Dr. Logg, Cattle Research in 
Northern Queensland, 610 

Turner (Dr. J. G. 8.), Medical Census of Nigeria. Vol. 6, 
Southern Provinces, 643 
Turner (J. H.), The Viability of Seeds, 469 
Turner (Prof. W. E. 8.), elected president of the Inter¬ 
national Commission for Glass, 671 
Turowska (Mile. I), Microflora of the Sulphur Springs of 
Poland (1), 615 ; Sulphur Bacteria (2 and 3), 944 
Turpain (A.), Molecular Diffusion of Light by Pure 
Liquids, 1014 

Twenhofel (W. H.), and others, Treatise on Sedimentation. 
Second edition (Review), 371 

Twyman (F.), and G. F. Lothian, Conditions for Securing 
Accuracy in Spectrophotometry, 182 
Tyrrell (Dr. G. W.), and K. S. Sandford, Doleritea of 
Spitsbergen, 825 

Tyrrell (Dr. J. B.), presented with the Flavelle medal of 
the Royal Society of Canada, 123 

Ubbelohde (A. R.), Change from Aromatic to Metallic 
Electrons in Organic Compounds, 1002 
v. Ubisch (L.) f Experiments with Sea-Urchin Larva, 680 
Ulm (C. T. P.), with G. U. Allen and P. G. Taylor, record 
Aeroplane Flight to Australia, 673 
Ulmer (Dr. G.), Genera of Mayflies, 240 
Underwood (Dr. A. J. V.), awarded a Beilby memorial 
prize, 56 

Unna (P. J. H.) ( Seismic Sea Waves, 447 
Urbanozyk (W.), [h. Marchlewski and], Absorption of 
the Ultra-violet Rays by Certain Organic Substances 
(30), 491 

Urwick (Major L.), Organisation as a Technical Problem, 
017 

Utigasaki (Tirada, Hirata and], Spontaneous Expulsion 
of Wistaria seeds, 1008 

Vageler (Dr. P.), translated by Dr. H. Greene, An Intro¬ 
duction to Tropical Soils (Review), 425 
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(E.), See for Yourself: a Field-book of Sight-Seeing 
{Review), 624 

Valier (Mme. P.), [H. Wunschendorff], Reaction of 
Potassium Chromate on Manganese Chloride in 
Saturated Solutions, 723 

Vanoe (Dr. R. B.) t Human Geography of the South : a 
Study in Regional Resources and Human Adequacy 
(Review), 661 

Van Straelen (Prof. V.), Scenes from the East Indies, 310 
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bridge University, 36 

Veale (Prof. R. A,), title of emeritus professor conferred 
upon, by Loads University, 828 
Veblen (O.), Geometry of Four-Component Spinors* 466 
Vegard (Prof. L.), the Auroral Spectrum and the Upper 
Atmosphere, 682 

Veil (Mile. Suzanne), Electrical Conduction of Gelatine, 
979; Star-shaped Precipitation of Strontium Car¬ 
bonate, 38 

Veley (Dr. V. H.), [death], 306 ; [obituary articles], 376, 
377 

Vellinger (E.), and G. Roduleeco, Antioxidising or Anti¬ 
oxygen Constituents of Petrol Prepared by Cracking, 
454; Photolysis of Petrol Produced by Cracking, 
38 

Velluz (L.), Neutralisation of the Diphtheric Toxin by 
Som6 Heterocyclic Molecules, 418 ; [L. Debuoquet 
and], Miorodetermination of Magnesium as the Triple 
Ferrocyanide of Magnesium, Calcium, and Hexa¬ 
methylenetetramine, 254 

Venkatanarayana (G.), [C. Tadulingam and], A Handbook 
of Some South Indian Weeds {Review), 464 
Venkateswarlu (J.), [A. C. Joshi and], Exceptional 
Behaviour of the Synorgids in tho Embryoeao of 
Angiospherms, 409 

Venkiteehwaran (S. P.), Thunderstorms in South India, 
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Venter (F. A.), [L, J. Krige and], Zululand Earthquake of 
December 31, 1932, 972 
Vereo (Sir Joeeph C.), [death], 197 
Verman (Dr. Lai C.), Sounding the Ionosphere, 323 
Vernon (Miss M. D.), Binocular Perception of Flicker, 824 
Vernon (Dr. W. H. J.), Copper iu Architecture, 634 ; Green 
Patina on Copper, 527 

Verrijp (C. D.), Influence of Intensity, colour and Retinal 
Location on the Fusion Frequency of Intermittent 
Illumination, 455 

Vickery (H. B.), [G. W. Fuoher and], Kataboliam of the 
Non-Volatile Organic Acids pf Tobacco Leaves 
During Curing, 580 ; G. W. Pucher, A. J. Wakemon, 
and C. S. Leavenworth, Chemistry of Tobacco 
Curing, 037 

Viokery (Joyce W.), Vegetative Reproduction in Droaera 
pmcUa and D. auriculata , 615 
ViellofoBse (R.), [C. Dufrawse, J. Le Braz and], Some 
Applications of the Antioxygen Effect to Fighting 
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Vignaux (J. C.), Total Summability by BcreTs Method, 
419 

Vfljoen (Dr. J. P. T.), and Dr. B. F. J. Schonland, Cosmio 
Rays, 449 ; Distribution of the Ionising Particles of 
the Penetrating Radiation with Respect to the 
Magnetic Meridian, 39 
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Wakeman (A. J.), [H. B. Vickery, G. W. Pucher, C. S. 
Leavenworth and], Chemistry of Tobacco Curing, 
937 

Wald (G.), Vitamin A in the Retina, 316 
Walerstein (Dr. I,), Non-Ritzian Nature of the l S terms of 
Mercury, 139 

Walke (H.), Existence of a Neutron of Mass 2, 242 
Walker (Sir Emery), [death], 197 

Walker (Sir Gilbert T.), awarded the Symons gold medal 
of the Royal Meteorological Society ; the work of, 812; 
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Walter (W. G.), re-elected Michael Foster research stu¬ 
dent in Cambridge University, 685 
Walton (C. L.) t [H. U. H. Kearns and], Control of the 
Loganberry and Raspberry Beetle, 32 
Wambaoher (Hertha), [G. Kimoh and], Velooity of Neu¬ 
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Westgren (Prof. A.), Complex Chromium and Iron Car¬ 
bides, 480 ; (F. R. Morral, G. Phragm6n and], Car¬ 
bides of Low Tungsten and Molybdenum Steels, 61 
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Wheeler (Prof. R. V.), [T. N. Mason and], Inflammation 
of Coal Dost, 901 

Wheeler (Prof. W. M.), Colony-Founding among Ante: 
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Intracellular fibre systems of Paramecium, 328 
Wright (A- H.), Life-Histones of the Frogs of Oketinokee 
Swamp, Georgia (Review), 624 
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Metals, 968 

Zies (E. G.), [8. R. Nockolds and], A New Barium Plagio- 
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Zinner (Dr. E.), Secular Changes in the Brightness of the 
Stars, 142 

Zisnian (W. A.), Young’s Modulus and Poisson’s Ratio 
with reference to Geophysical Applications; Com¬ 
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von Zittel (Prof. K. A.), translated and edited by Dr. C. R. 
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A. Kramers ; A. Cotton, 254 
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152; The Lure and Romance of, C. J. 6. Thompson 
(Review), 152 


INDEX 

Alooholic Strength, Tables of, F. G. H. Tate, 889 
Alooholism in Medieval England, Dr. J. D. Rolleston, 
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Antimony: Trichloride, a New Reagent for the Double 
Bond, S. Sabetay, 661 ; Trivalent and Pentavalent, 
Distinction Between, by the Formation of Anti- 
pyrine Iodostibnate, P. Duqu^nois, 418 
Ants : Colony-founding among, with an Account of Some 
Primitive Australian Species, Prof. W. M. Wheeler 
(Review)* 660 

Apple, The, Sir A. Daniel Hall and M. B. Crane (Review), 
799 

Apples, Canker and Die-back of. Associated with Valea 
ambient* L. Ogilvie, 1008 

Aqueous Humour, Reducing Property of, Dr. H. K. 
Mttller, 280 

Arachnides, Les, (Scorpions, araign^ea, etc.): Biologie 
Systematique, L. Borland (Remew), 298 
Archaeological: Discoveries in Great Britain, Recent, 380; 
Exploration in Derbyshire Caves, 448 ; Research in 
the Indus Valley, Dr. K. J. H. Mackay (Sir George 
Birdwood Memorial lecture), 960 
Archaeology and the Greek Heroic Legends (Review), 
585 

Archean Metamorphios of the Grand Canyon, 1. Camp¬ 
bell and J. H. Max son, 980 
Arctic : Ioe in 1932, 176 j New Islands in the, 346 
Arenicola marina* Observations on, Prof. J, H. Orton, 400 
Aristogenesis, the Observed Order of Biomechanical 
Evolution, Prof. H. F. Osborn, 887 
Arsenic and Antimony, Amorphocrystalline Transforma¬ 
tions of, G. R. Levi and D. Ghiron, 419 
d’Arsonval, Prof. A., Jubilee of, 249 
Ascidians, Pigments of, Prof. U. Fierantoni, 824 
Ascorbio Acid, Constitution of, Herbert, Hirst, Peroival, 
Reynolds and Smith, 754 

d- and 1-Ascorbic Acid (Vitamin C), Sjfathesis of, Dr. T. 

Reichstein, A. Grlissner and R. Oppenauer, 280 
Asoa Electric Co., Jubilee of the, 438 
Ashanti hinterland, The Tribes of the, Capt. R. S. 
Rattray* with a Chapter by Prof. D. Westermann, 
2 Vdls. (JBteriste), 6 

Asia: Art and Mythology in, 158,194; Central: Peaks and 
Plains of. Col. R. C, P. Schomberg (Review), 560 ; 
Research in, T. K. Koo, 233; The New Conquest 
of, a Narrative of the Explorations of the Central 
Asiatic Expeditions in Mongolia and China, 1921- 
1930, Dr. C. Andrews and others (Review), $ 1 
Asiatic Mythology : a Detailed Description and Explana- 
tionof the Mythologies of all the Great Nations of 
Asia, J- HaOkm and other*, 168,194 
Assam; Megahthio Work in, Dr. J. H. Hutton, 719; 
yniAUm*- in, Dr. J* H. Hutton, 246 


Association : of Special Libraries and Information Bureaux, 
Annual Conference of the, 576; of University 
Teachers' Conference of Foreign Universities, 829 
Astronomer’s Life, An, Dr. E. B. Frost (Review), 950 
d’Astronomie, Dix Lemons, E. Esclangon (Review), 951 
Astronomie, Lehrbuch der, Prof. E. und Dr. B. StrOmgren, 
916 

Astronomical Notes for; July, 69 ; August, 177 
Astronomy; Classical, E. J. Webb (Review), 119 ; Early, 
and Cosmology: a Reconstruction of the Earliest 
Cosmic System, C. P. S. Menon (Review), 119; and 
the Observatory of Leyden, Prof. W. de Sitter, 771 ; 
Greek, Sir Thomas L. Heath (Review), 119; Inter¬ 
national (Review), 332 ; Makers of, Dr. H. Macpherson 
(Review), 804; Observation in, Prof. H. H. Flaskett, 
248 

Astrophysical; Observations in the Southern Hemisphere, 
A. G. C, Crust, 509 ; Sources, Forbidden Lines in, 
Dr. J. C. Boyce, D. H. Menzel and Cecilia H. Payne, 
579 

Atlantis, Dr. W. A. Heidel, 176 

Atmosphere: Absorption Coefficient of the. Measurements 
of the, J. Duclaux, 39 ; Water in the, Condensation 
of. Dr. G. C. Simpson and others, 938; Upper, The 
Auroral Spectrum and the. Prof. L. Vegard, 682 
Atmospheric ; Ionisation at Glencreo, J. J. Nolan, and P. 
J. Nolan, 362 ; Ozone, Study of, by a Rapid Method 
of Visual Photomofcry, J. Gauzit, 327 ; Pollution in 
Great Britain, Sir Frank Baines, 130; Rainfall 
and. Dr. J. R. Ashworth, 443; Pressure, Daily 
Course of the, M. Kofler, 661 ; Refraction Effects, 
Curious, C. H. Dwight, 282 

Atmospherics and Penetrating Radiation, Sources of, 
Prof. E. V. Appleton and E. G. Bowen, 965 
Atom : The Mathematical, its Involution and Evolution 
Exemplified in the Trisection of the Angle, A Problem 
in Plane Geometry Solved by Julius J. Cliche. 
Third edition (Review), 804 ; Beams, Scattering of, 
by Atoms, Frazer and Broadway, 716 
Atomic Energy States : as Derived from the Analyses of 
Optical Spectra, Dr. R. F. Bacher and Prof. S. 
Goudsmit (Review), 371 ; Nuclei, Interaction of 
Hard y-RayB with. Prof. C. Y. Chao and T. T. 
Kung ; Lord Rutherford, 709 ; Neutrons and Protons 
in, Prof. H. S. Allen, 322 ; Positrons and. Prof. G. 
W. Todd, 66 ; Physios, An Outline of, O. H. Black¬ 
wood and others (Review), 660; Reactions, Prof. 
M. Polanyi (Retnew), 155; Transmutation, Lord 
Rutherford fluid others, 432 ; and the Temperatures of 
Stars, Sir Arthur Eddington, 639; and Stellar 
Temperatures, Dr. T. E. Sterne, 893 
Atoms, Disintegration of: by Protons, M. L. E, Oliphant 
fluid Lord Rutherford, 251 ; with Emission of Neutrons, 
J, Schintlmeister, 292 

Aurora: Audibility of the, and Low Aurora, F. T. Davies 
and B. W. Currie, 865 ; Polaris, Continuous Photo- 
Eleotrio Recording of the, A. Dauvillier, 831 
Auroral Spectrum, The, and the Upper Atmosphere, 
Prof. L. Vegard, 682 

Auroras, Low, and Terrestrial Discharges, Dr. E. 8. 
Beals, 245 

Australia; Central, Geology of, C. T. Madigan, 212 ; Com¬ 
monwealth of. Official Year Book of the, E. T. 
McPhee (Review), 681 ; Council for Scientific and 
Industrial Rtteoroh, Annual Report, 236; Fossil 
Mammals of, C. Anderson, 255; Seasonal Incidence 
and Concentration of Rainfall in, J. Andrews and 
W. H. Maze, 455; Some Climatological Aspects of 
Aridity in their Application to, J. Andrews and 
W. H. Maze, 455 

Australian: Chemical Institute, award of the H. G. Smith 
memorial medal to Dr. I. W. Work, 853 ; Coleoptora. 
Notes and New Species, H. J. Carter (8), 528 ; Diptera, 
J. R. Malloch (38), 455; Entomology, Bibliography 
of, 1770-1930, A. Musgrave, 962; Hydrophilicto, C. 
Deane, (2), 454; Lepidoptera, Oeoophoridse (2). 
Revision of, A. J. Turner 455 ; Physicists and Astron¬ 
omers, Conference of, 814; Proototrypidae, New 
Genus and Species of, A. P. Dodd, 686 
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Autogiro, Improvements in the, 776 
(Auxin), Growth Substance, in Plants, Prof. F. A. F. 0. 
Went, 462 

Avitaminosis and Intoxications, M. Mitolo (3), 628 
Ayrshire Cattle, Inbreeding in, 619 

Az4gour Deposit, Morocco, Opaque Minerals of the, R 
Galop in, 363 

L’Az4otropisme : la tension do vapour, les melanges de 
liquides ; Bibliographie, M. Lecat (Review*, 557 


‘Emission, Conservation Laws and, G. Beck, 967 
-Magnesyl- phenyl acetonitrile, a New Complex Organo- 
magnesmin Derivative, P. Ivanoff and I. Paounoff, 
907 

fl-Ray Activity, A Suggested Explanation of, Prof. M. 

N, Saha and D. S. Kothari, 747 
[1-Rays* Absolution of the, by a Photographic Method, 
Mile, R. Macaigne, 254 
Bacon, Roger, The Writings of, 809 
Bacteria, Physiology of. Prof. O. liahn {Review), 264 
Bacterial Pollution of the Waters of Port Philip Bay, etc., 
Nancy Atkinson, 454 

Bacterium violaceum, Schrtfter, Characteristics of, and Some 
Allied Species of Violet Bacteria, G. Ouess-Callaghan 
and M. J. Gorman, 418 
Baffin Bay, Earthquake, The, 845 
Bamnts Expedition, Relics of the, 852 
Barium: Oxide, Band Spectrum of, P. C. Mahanti, 943; 
Plagioclase Felspar, A New, S. R. Nockolds and 

E. G. Zies, 111 

Barnacle, Change of Orientation of a, After Metamor¬ 
phosis, H. B. Moore, 969 

Barn-Owls: Breeding of, in Autumn, 650; Decreasing, 
889 

, Barometric: Evolution, G. Dedebant, 147 ; Oscillations, 
Minor, and Rainfall, S. Basu and S. K. Promanik, 
900 

Barrages, Mobile, Similitude of, C. Carmichol, L. Eseando 
and E. Orausse, 490 

Bat, Hair of the, Scale Structure of the, J. Manby, 244 
Batteries with Liquid Ammonia and with Ammoniaeal 
Solutions, G. I. Costeanu, 1014 
‘Bosnia' : Twenty-One Years, 23 
Beasts, How to See, E. F. Daglish {Review), 121 
Bedford School, New Science Laboratories at, 038 
Bee Flowers, List of, H. 8. Boothman, 512 
Beet Tops, 758 

Beetles: and St. John’s Wort, 62G ; Chrysomolid, Intro¬ 
duced into Australia, 626 

Beilby Memorial Fund, awards made to Dr. Constance 

F. Tipper (n6e Elam), and Dr. A. J. V. Underwood, 
56 

Beirut American University, Bulletin of, 416 
Beit: Fellowships for Scientific Research, award of, 217 ; 
Memorial Fellowships for Medical Research, elections 
to, 91 

‘Belaat’, the, a New Disease of the Date Palm in Algerian 
Sahara, R. Maize and G. Malen^on, 74 
Benzene: Certain Physical Properties of, Influence of 
Intensive Desiccation on, A* W. C. Menzies and D. 
A. Lacoss, 419; Derivatives in the Region P0u, 
Absorption Spectra of Some, R. Freymann and A. 
Naherniac, 867 ; Slow Combustion of, Some Products 
of the, J. Amiel, 210 ; 943 

Benzylidene Chloride, Influence of Substituents on the 
Velocity of Hydrolysis of, F. Asinger and G. Lock, 
291 

Beobachtungsmaterial and seine Gewinnung; Das Chem- 
ische, Kalziumkarbonat - und Kohlen -a&uregehalt des 
Meorwassers. Toil 1 : Der Bearbeitung des Chemischen 
Materials, Dr. H. Wattenberg (Review), 766 
Bichromated Colloids, Photo-activity of, H. M. Cart¬ 
wright and H. Murrell, 603 

Billion Years, The Story of a, W. O, Hotchkiss (Review), 
731 

Binaries, Eclipsing, Rotation Effect in, D. B. McLaughlin, 
001 


Binary Liquid Mixture, Ultra-violet Absorption of, M. 

Peetemer and Paula Bernstein (3), 616 
Binuolear Isomerism of Diphenyl Type, Alice J. Chalmers 
and F. Lions (2), 579 
Biocmnosis, A Study in, A, J. Hesse, 527 
Biochemistry; and Biology, 365; Morphology, Dr. J. 
Needham (Review), 986; Annual Review of, Edited 
by J. M. Luck. 2 Vols. (Review), 554; Progress 
Reports in (Review), 664 

Biologic, Theoretischo, Dr, L. v. Bertalanffy. Band 1 : 
Aiigemeine Theorie, Physikochemie, Aufb&u und 
Entwioklung dee Organismus (Review), 986 
Biologischen Aroeitsmethoden, Handbuch der, Heraus- 
gegeben von Prof. E. Abderhalden. Lief. 392. Abt. 8: 
Methoden der experimentellen Psychologic. Teil D, 
Heft 3 (SchlusB): Vergleichende Tierpaychologie; 
Lief. 305. Abt. 9: Methoden der Erforschung der 
Lmstungen des tierischen Organismus. Teil 6, Heft 
2 : Methoden der Meorwasserbiologie, 556 
Biological Data, Poisson Series and, E. D. van Rest and 
E. A. Parkin, 445 

Biology: and Medicine, Problems of, Prof. T. Huzella* 358 ; 
Biochemistry and, 365 ; in Education, 143 ; edited 
and with Introductions by J. G. Crowther (Review), 
729 ; Biology, Submarine (Review), 369 
Bird: Census, a Christmas, 977 ; Migration, Autumn, at 
Lighthouses, 829 

Birds: and Earthquakes, M. P. Skinner, 964; British 
Migrant, Late Stay of, 906 ; Ringing of, in 1932, 237 ; 
Food Charts of, in Colour. 405 ; Increasing, 289 ; 
Lightest in November, 794 ; Nesting Season of, in 
Relation to Food, W. B. Davis, 971 ; of Prey, North 
American, A. Wet,more, 439 ; Prehistoric, in New 
Mexico, H, Howard and A. H. Miller, 31 ; within 
Cities, E, Hardy ; A. H. Marpherson, 199 
Birds’ Eggs, Some Problems of, 37 

Birmingham University, conferment of doctorates; 
W. J. Rees appointed assistant lecturer in Botany, 
Dr. C. W. Forsyth lecturor in Mental Diseases, and 
C. F. V. Smout assistant demonstrator in Anatomy, 
72 ; Russian Department of, 360 
Bismuth: in Copper, Estimation of, 33 ; Thin Films of, 
Diamagnetism of, Prof. A. Goetz, 206; Dr. S. 
Ramachandra Rao, 207 

Bismuthyl Iodide, Direct Formation of, by the Combina¬ 
tion of Bismuth Oxide and Iodide, F. Francois and 
Mile. L. Dolwaulle, 147 
Bison, Canadian Plains, Increase of, 476 
Bituminous Schists of the Franohe-Comt5 Jura, Distilla¬ 
tion of the, J. Barlot, 867 

Black: Eagle, Jctincetus malayenris pemiger, Hodg., 
Flight of the, G. M. Henry, 516 ; Game Shooting, 289 ; 
Sea, Geological History of the, A. D. Areh&nguelsky, 
and N. M. Strahov, 32 
Blindness, Circular Relating to, 746 
Blood: Groups and Racial Relationships, Prof. R. R. 
Gates, 624; Serum, Amino Acids and Peptones of. 
Determination of the, E. Cherbuliez, and Ida Trusfus, 
290; Sugar Level, Influence of lodoacetic Acid on 
■ the, Dr. J. T. Irving, 315 
Blowflies, 249 

’Blue’ Acid, Constitution of, and the Reactions of the 
Lead Chamber, L. Combi, 75 

Blue Book, The, 1933: the Directory and Handbook of 
the Electrical and Allied Trades, (Review), 228 
Boats, Native, Exhibition of Types of, 851 
Bombay University, Journal of, March, 961 
Borax, Reactions of Solutions of, Action of Various 
Sugars on the, P. Thomas and Mile. 0. Kalman, 111 
Borel’s Method, Total Summabiirty by, J. C. Vignaux, 419 
Boric Acid: A Very Sensitive Reaction for, in Reference 
to a Biochemical Problem, F. Hahn, 831; Action 
of, on the Chlorides and Nitrates of the Alkaline 
Earths, Peng Chung-Ming, 326 
Boron ; Law of Thermal Expansion of, E. Dupuy and L» 
Hackspill, 363; Monoxide, Intensities of Bands in 
the Spectrum of, A, Elliott, 182 
BoTxj^h^oi^toQhnic, Dr* D. H. Ingall appointed principal 
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Botanical Society and Exchange dub of the British 
Islos, Report for 1933, 961 

Botaaik, Fortaohritte der, Herausgegoben von F. von 
Wettstein. Band 1 : Bericht (lber das Jahr 1931 
(Review), 84 

Bovine Tuberculosis, Eradication of, Dr. L. Jordan, 1007 
Braunsche Kathodenatrahlrdhren und ihre An won dung, 
Dr, E. Alberti (Review), 263 

Bristol University, Dr, H. Jones appointed lecturer in 
theoretical physios, 108 

British : Animals, Distribution of, Maps of, 439 ; Associ¬ 
ation : Aberdeen Meeting, appointment of sectional 
presidents, 922 ; at Leicester, The, 270 ; 375 ; to 
meet at Aberdeen in 1934, 435; Soismological Com¬ 
mittee, Report for 1932-33, 599 ; Chemical Manu¬ 
facturers, Association of, Address to the, 634; 
Empire Cancer Campaign, Grants of the, 779 ; 
Fresh-Water Copepoda, Dr. R. Gurney. Vol. 3 
{Review), 912 ; Grid System, Secondary Sections of 
the, C. W. Marshall, 815 ; Grid, and Underground 
Distributing Cables, P. V. Hunter, 704; Museum: 
Broxboume 'Finds’ at the, 131 ; (Natural History), 
Acquisitions at the, 22; 165; 705; 850; New : 

Whale Hall, 1000 ; Departments in the, 307 ; Non- 
Ferrous Metal Industries*, Research in the, 359 ; Post ¬ 
graduate Medical School, Dr. M. H. MacKeith ap¬ 
pointed dean of the, 793 ; Rainfall 1932 (Review), 
694; School at Athens, Annual of the, No. 31; 
Session 1930-31 (Review), 585 ; Social Hygiene 
Council, Sixth Imperial Congress of the, 143 ; Stan¬ 
dards Institution, E. J. Elford elected chairman of 
the General Council of the, 132 
Brittle-Stars, Biology of. Dr. T. Mortensen, 826 
Broadcast Reception and Electrical Interference, Com¬ 
mittee on, 672 

Broadcasting : Aerial at Breslau for Reduction of Fading, 
681 i Electrical Resistance and, Col. A. 8. Angwin, 
179 ; in India, 343 ; International Future of, 848 ; 
Pioneer, in Norway, E. A. Brofus, 969 ; Station, New, 
at Budapest, 777 ; Stations, New Wave-lengths for, 
848 

Broadcasts, Christmas World-wide, 998 
Brodicaea lactea , Chromosome rings in, F. H. Smith, 580 
Bromine : -argon, Bromine-Methane, Bromine-Hydrogen 
Chloride, Bromine-Nitrous Qxido, Diffusion Coeffi¬ 
cients of, J. E. MacKonzie and H. W. Melville, 219 ; 
Determination of traces of, in the Presence of a Large 
Excess of Chlorine, F. Hahn, 363 
Bronze Age ; Implements, 437 ; Site, Early, in the South- 
Eastern Fens, 675 

Brown Rot of Fruits and associated diseases of Deciduous 
Fruit Trees, T. H. Harrison, 579 
Browne, Bucks ton. Research Farm, 128 
Brucella, Electrophoresis of, Liabonne and Seigneurin, 148 
Bryology, Manual of, edited by Dr. F, Verdoom and others 
(Review), 622 
Brussels Sprouts, 866 

Buchan t Cold Spell: Fifth, 217 ; Sixth, St. Martin's 
Summer, 722 ; Warm Spell; First, 78 ; Third, 866 
BuchenwOlder Europas, Die, Redigiert von Dr. E. Rlibel 
(Review), 228 

Building: Educator, second edition, part 1, 708; In¬ 
dustry, Physics in the* Dr. R. E. Stradling, 718 
Bulb Production, Commercial, 201 
Burma, The Physiography of. Dr. If. L. Chhibber (Review), 
951 

Bush Nursing Hospitals, Victoria, Annual Report, 928 
Business Administration, 272 

Butterfly is That T What, A Guide to the Butterflies of 
Australia, Dr. G. A. Waterhouse (Review), 988 
Butylenes, r6to of the Temperature in the Isomerisation 
of the, in the presence of Alumina, C. Matignon, H. 
Moureu and M. Dod6, 74 


Cactus Alkaloids, E. Sp&th and F. Bdscben (10), 616 
Ca<Lnium, Spark Spectrum of, Byperflne Structure in 
the, R. (Wynne Jones, 183 
Calabash, AEu*^ Pawrfte of, T« Watanabe, 573 


Calcium : Aluminates, Hydrated, J. Lefol, 907 ; and the 
resistance of Nereis to Brackish Water, W. G. Ellis, 
748; contained in two very old Potassium-rich 
deposits at Rhiconich and Portsoy, Abnormal 
Atomic Weight of, T. Tait and W. W. Smith, 2l8 ; 
Hydride, Fine Structure and Predissociation in the 
Spectrum of, B. Grundstrom and Prof. E. Hulth6n, 
241 

Calculus, Differential and Integral, Prof. J. H. Neelley 
and Prof. J. I. Tracey (Review), 568 
Calendar of Nature Topics, 37, 73, 109, 145, 181, 217, 262, 
289, 325, 417, 489, 525, 577, 613, 850, 685, 722, 758, 
794, 829, 866, 905, 942, 977, 1013 
Calf, Foetus of the, Iron in the Liver of the, G. Roussel 
and Mrao. Z. Gruzewska, 907 
California, Return of Expedition to, 746 
Cambridge : Philosophical Society, election of officers, 
780 ; University : R. C. Evans appointed University 
demonstrator in mineralogy and petrology; award 
of Fratik Smart prizes to M. Ingram and G. C. Varley, 
36 ; Change in Regulations for Part 2 of the Natural 
Sciences Tripos; L. Howarth awarded the Busk 
studentship in aeronautics, 216; Dissertations for 
the degrees of Ph.D., M.Se. and M. Litt. degrees, 252 ; 
Dr. M. Bom appointed University lecturer in mathe¬ 
matics, 288 ; award of the John Winbolt prize to 
P. A. Lament, 488 ; P. W. Brian appointed Frank 
Smart University student in botany, 613 ; W, G. 
Walter re-elected Michael Foster research student, 
686 ; Gift to the sub-department of Experimental 
Zoology ; award of the Isaac Newton studentship to 
J, A. Edgar, 793 ; award of the Raymond Horton- 
Smith prize to G. D. Kersley, 828 ; bequest by Miss 
Mary Stuart Greg ; W, O, Henderson appointed 
University lecturer in geography, 865 j Prof. H. A. 
Harris elected professor of anatomy ; Prof. W. 
Heisenberg appointed Scott lecturer for 1934, and 
Prof. G. von Hevesy for 1935 ; A. E. Platt elected 
Gwynaeth Pretty student; Dr. J. B. Bateman 
awarded the George Henry Lewes studentship in 
physiology, 904 ; H. E. Tunnicliffe elected University 
lecturer, and G. A. Millikan University demonstrator 
in physiology ; J. Yudkin appointed Bonn W. Levy 
student for research in biochemistry ; C. H. Wad¬ 
ding ton elected a research fellow of Christ’s College, 
941 ; award of the Adam Smith prize to B. P, 
Adarkar, 977 

Camphor, Electrical double refraction of, M. Schwob, 769 
Campidoglio, Latitude of, by Talcott’s Method, G. Con- 
tino, 1016 

Oamptostroma , a Lower Floating Hydrozoan, R. Ruede- 
mann, 355 

Canada : Fuels and Fuel Testing in, 236 ; Medical Radio¬ 
logy in, 347 ; Royal Society of, Annual Meeting of 
the, 123 

Canadian: Cestodes, Prof. R. A. Wardle, 320; Coals, 
Study of, R. E. Gilmore and R. A. Strong, 964; 
Helminths, W. E. Swales, 753 
Cancer : Civilization : Degeneration : the Nature, Causes 
and Prevention of Cancer, especially in its relation 
to Civilization and Degeneration, Dr. J. Cope (Review), 
877 ; Diet and, J. A. des Ligneris, 541 ; Experimented 
production of, 21; Gonadotropic Hormones and, Dr. 
B. P. Wiesner and A. Haddow, 97; Inheritance in 
Mice, Mme. Dobrovolskaia-Zavadskaia, 412; of the 
Skin, Dr. Gretta M. Thomas, 275 ; Research, Prof. 
E. L. Kennaway, Dr. J. W. Cook and others; Prof. 
E. C. Dodds; Prof. J. McIntosh, 129 ; the Genetics 
of, Prof. J. B, S. Haldane, 265 
Cape Observatory, The, Dr. H- Spencer Jones, 287 
Caplin (Mattotus villo&us), Economic Biology of the, Prof. 
G. F. Sleggs, 310 

l Cappolli-blu’ Plates, Curve of Sensibility of, G. Tieroy 
«nd P. Bossier, 112 

Caravan Cities, M- Rostovtzeff. Translated by D. and 
T. T. Rice (Review), 227 

Carbohydrate; a New, occurring in the Urine after 
administration of Caramel or Glucose, R. Willheim 
and E. v. Paphasy (with J. Fisch and Gertrude 
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Net tel), 465; Breakdown, Intermediate Products and 
the last stages of, in the Metabolism of Muscle and 
in Alcoholic Fermentation, Dr. O. Meyerhof, 337, 373 
Carbon Dioxide : Excitation Potential of the X 2383 and 
X 2895 bands of, A. S. Roy and O. S. Duffendack, 455 ; 
from the Soil and Plant Assimilation, Prof. V. 
Subrahmanyan and G. S. Siddappa, 1001 
Carbonio Acid, Ionisation Constants of, Maclnnes and 
Belcher, 321 

Carboniferous ; Corals with Epithecal Scales, L. B. Smith, 
218 ; Fishes in the Leeds City Museum, J. A. Moy- 
Thomas (1), 183 

Carbonyl Compounds, Structures of, Dornto, 973 
Carnegie: Institution of Washington, Report for 1932, 
346; Trust for the Universities of Scotland, 3 let 
Report, 180; United Kingdom Trust, Report for 
1932, 236 

Camelian Beads, Decorated, E. Maokay, 484 
Carnivorous Plants, The, Prof. F. E. Lloyd, 123 
Carotene, Isomeric forms of, and the Further Purification 
of Vitamin A, Prof. F. Karrer, O. Walker, K. Schtipp 
and R. Morf, 20 

Casein, Composition of, Variation of the, and its import¬ 
ance in Cheese Manufacture, E. Cherbuliez, 290 
Catalysts, Solid, Physical tState of, E. Audibert and A. 

Rameau, 723 
Catch Cropping, 417 

Cathode: Ray Oscillograph in Radio Research, Appli¬ 
cation of the, R. A. Watson Watt, J. F. Herd and 
L. H- Bainbridge-Bell (Review), 45; Secondary 

Emission: a New Effect in Thermionic Valves at 
very short- wave-lengths, E. C. S. Mogaw, 854 
Cattle: Fodder, Preservation of, A. I. Virtanen, 449; 
Research in Northern Queensland, Dr. A. W. Turner 
and Dr. Legg, 610 

Cawthron Institute, T. C. Rigg appointed director of 
the, 852 

Oelesia, Paolo, Opere di, Serie sciontifica. Vol. 3, Serie 1 : 

Nuovi studi biologici (Review), 550 
Cells, Active, Apparent Mitogenetio Inactivity of, J. Gray 
and C. Ouellet, 759 

Cellulose, Nitration of, A. Bouchonnot, Mine. Trombe 
and Mile. Petitpas, 418 
Celts, Origin of the. Dr. J. Pokomy, 048 
Cemetery Cairn at Knockast, Co. Westmeath, Dr. H. j 
O’Neill Hencken, H. L. Movius, 362 
Cepheid, External Layer of a, Variation of Density in the, 
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Fasoiola hepatica. New Intermediate Host for, W. H. 
Krull, 899 

Fauna: and Flora of Africa, Protection of the, 776 ; 886 ; 
of France (Review), 949 

Faune dte France, 26: Oop4pode* p61agiquee, prof. M. 
Rose (Review), 787 ; 23: Diptftres chironomidse 
IV. (Orthocladiinss, Corynoneuruue, Chmionints, 
Diamesin®), M. Goetghebuer: Tardigradss. Prof. 


L. Cu5not. ; 25 : Elements d’une faune des myria- 
podes do France—Chilopodes, H. W. Brolemann 
(Review), 949 

Fens, Extinct Waterways of the, Major G. Fowler, 936 
Fertilisers, Soils and, Dr. A. Lauder, 989 
Fevers, Willan and Bateman on, Dr. J. D. Rolleston, 816 
Fibres, X-Ray Analysis of, W. T. Astbury and others, 
593 

Field Equations, Modified, with a Finite Radius of the 
Electron, Prof. M. Born, 282 
Fight Against Disease, Summer Number, 276 
Film, the, as an Imperial Educational Force, A. G. 
Cameron, 144 

Films, Educational, Catalogue of, 202 ; in Education, 
Value of, F. 8. Hoare, 144 

Finger-Prints, Phosphorescence and, Prof. H. L. Bros©, 
and C. G. Winson, 208 

Finland, Prehistoric, Dr. C. A. Nordman, 007 
Fire, Fighting, Applications of the Antioxygen Effect to, 
R. VieLlafosse and J. Le Braz, 327 
Fireball, Detonating, of August 13, A. King, 789 
Firedamp, Ignition of, by Electric Light Filaments, G. 

Allsop, and T. S. E. Thomas, 973 
Fishery Research in Newfoundland, 939 
Fishes: Colour Change in. Stimulus 1o, Ellinor Helene 
Behre, 936 ; Deep-Sea Angler, Ccratioidea, Dr. C. 
Tate Regan, and Ethelwynn Trewavas, 535 ; of the 
Philippine Seas, H. W. Fowler, 511 ; of the Thames 
Estuary, A. L. Wells, 643 ; their Journeys and 
Migrations, Prof. L. Roule. Translated by C. Elphin- 
stone (Review), 803 

Fitzroya, Life-history of, J. Doyle and W. T. Saxton, 362 
Flame Temperatures During Expansion in lntomal 
Combustion Motors, A. Doncoscu, 418 
Flavelle medal of the Royal Society of Canada, presenta¬ 
tion to Dr. J. B. Tyrrell. 123 
Fleece Growth, Cystine Requirements of, Prof. A. T. 

King and Dr. J. E. Nichols, 960 
Flicker, Binocular Perception of. Miss M. D. Vernon, 824 
Flight: of Winged Organisms, Mechanical Reproduction 
of the, G. Caatagneris, 255 ; Round the World, Wiley 
Post, 164 

Flint: Implements of Early Magdalonian Age from Deposits 
Underlying the Lower Estuarine Clay, Co. Antrim, 
J. P, T. Burchell, 860 ; Nodules of the Scawt Hill 
Contact Zone, Progressive Metasomatism in the, C. 
E, Tilley and A. R. Alderman, 978 
Flora of Syria, Palestine and Sinai, Dr. G. E. Post. Second 
edition, revised and enlarged by J. E, Dinsmore. 
Vol. I (Review), 299 

Floral Anatomv, Morphological Interpretation of, Prof. 

A. C. Joshi, 822 ; Dr. Agnes Arbor. 823 
Flour, Bleaching and Improving of, Prof. Bertarelli, 32 
Flowers, How to See, E. F. Daglish (Review), 121 
Fluids, Flow of, New Method of Measuring the, by the 
Application of Thermoelectric Phenomena, A. Egal 
907 

Fluoresoence Emission Spectra: Predissociation in. 
Fluorescence of Acetone Vapour, H. Cl. Crone and 
Dr. R. G. W. Norrish, 241 

Fluorination of Organic Compounds, A New Method of. 
Sir P. C. RAv, 173 

Fluorine, Carnots Method for the Determination of, an 
Improvement of, H. Herlemont and J. Dolabre, 38 
Fluorite, Fluorescence of, H. Haberlandt and Prof. K. 
Przibram, 455 

Fluorobencene, Raman Speotrum of, N. Gopala Pai, 968 
Fogs, November, 685 

Food: Health, Vitamins, Prof. R. H. A. Plimmer and 
Violet G, Plimmer. Fifth edition (Review), 498; 
Investigation Board, Report of the, for the year 1932, 
736; Storage and Transport of, 736 
Foraminifera of the South Atlantic (Review), 260 
Forbidden Lines Due to Nuclear Spin, R. Einaudi, 419 
Forcing Plante, Mechanism of, by Ether Vapour, R. 
Quetel, 75 

Forest: Fires in Relation to Soil Fertility, P. Topham, 
102 ; Products Research, W. A. Robertson appointed 
director of, 167 



1 


TITLE INDEX 


Forestry ; in New Zealand, 35 ; Practice, Sir Francis D. 
Aoland, 322 

Formaldehyde: Chlorine and, A Thermal Reaction 

Between, Ur. R. Spence, and W. Wild, 170 ; Forma¬ 
tion of, and Reducing Sugars from Organic Substances 
in Light, Prof. N. R. Dhar, and L. N. Bhargava, 30 ; 
in the tapper Atmosphere, Prof, N. R. Dhar, and Atma 
Ram, 819 

Formic Acid, Velocities of Esterification of Alcohols in, 
A. Kaplan, and F. Adler (3), 615 
Formosa, A Lily of, K. Yashiroda. 681 
Forthcoming Books of Science, 562 

Foss ili fort >us Grits and Cherts of Presumably Cretaceous 
Ago, Associated with the Nullagincs of Western 
Australia, F. Chapman, 723 

Fourier Integral : The, and Certain of its Applications, 
Prof. N. Wiener (Review), 731 
Fowl, Chromosomes and Sex-linked Characters in the, 
Prof. F. A. K. Crew, 103 
Foxes, British, 417 

Frankland, Sir Edward, Memorials at Lancaster, 743 ; 
Prof. P. F. Frankland, 818 

Frazer Lecturer for 1934. Prof H. J. Rose elected, 669 
Free Triarylmethyl Radicals : Stereochemistry of the, a 
Totally Asymmetrical Synthesis, Prof. G. Karngunis, 
and (}. Drikos, 354 

French Congo, Metalliferous Deposits of the, H. Lugo tala, 
112 

Freshwater : Biological Association, Report for 1932, 309 ; 
Molluscs, Climatic Changes and their Effect on, F. 
G. Cawston. 1015 

Frog: Branchial Derivatives in the, Y. Ikeda, 519 ; Com¬ 
mon, Albinism in the, Dr. Nellie B. Kales, 278 ; Skin 
of. Innervation of. Mile. J. Ackerman, 715 
Frog-bit in Great Britain, Seeding of, 636 
Frogs: of Okefinokee Swamp, Georgia, Life-Histories of 
the, A. H. Weight (Review), 624 ; Smith Indian, 
Anatomy of, 412 
Frost on the Farm, 1013 

Frouda, William, his Life and Work, Sir Westeott Aboil, 90 
Fruit: Cultivation, Prof. K. H. Stoughton {Review), 189; 
Preservation : Principles of, Jain Making, Canning 
and Drying, T. N. Morris (Review), 799 ; Production 
and Preservation (Review), 799; Supplies in 1932, 510 
Fuel: and Oil used at High Speeds, Dr. G. Egloff, 275 ; 

Pulverised, The ‘Grid* Burner, 475 
Fuels, Analysis of. Accuracy of, Prof. H. V. A. Briscoe, 
J. H. Jones, and O. B. Marson, 973 
Fuller’s Earth, Oxidation of Organic Compounds at the 
Surface of, F. M. Kuen, 292 

Functions, The Theory of, Prof. E. C. Titehmarsh (Review), 
546 

Futuluhw, Colour Changes in, with Special Reference to the 
Colour Changes of the Iridosomes, K. W. Foster, 450 
Fungi: Aquatic, Investigations on, W. R. Ivimey-Cook, 
and E. J. Forbes, 614 ; Imperfect!, Descriptions of, 

E. W. Mason, 175 ; J, Ramsbottom, 930 
Fungus: Action of a Thallium on, a, W. Schopfer, 111; 
Physiological Character in a, Heredity of a, W. 
Schopfer, 111 

Furs, Chemical Examination of, in Relation to Dermatitis, 
H. E. Cox (2), 014 


y-Rays : Hard, Interaction of, with Atomic Nuclei, Prof. 
C. Y. Chao and T. T. Kung; Lord Rutherford, 709 ; 
Phenomena of Passage Produced by the, G. Gu6gen 
and L. Hermans, 184 ; Photoelectric Absorption of, 
by Heavy Elements, J. McDougall and H. R. Huhne, 
352 

Gadolinium Oxide Spectrum, New Band Systems in the, 
Prof. G. Piccardfi, 481 ; 714 
Galaxies, Distribution of, Dr. H. Shapley, 419 
Galaxy, Absorption and Space Reddening in the, as 
Shown ,by the Colours of Globular Clusters, J. 
Stebbings, 39; from the Colours ofB-Stars, J. Stebbins 
and C. M. Huffer, 579 

GaUeria mellonella, Metabolism of Fate in the Caterpillar 
of, Carmela Manunta, 255 


Gannets, Graesholm, H. M. Salmon and R. M. Lockley, 899 
Gas : Calorimotry, Major C. G. Hyde and F. E. Mills ; 
Dr. J. S. G. Thomas (Review), 223; Indicator, A 
Continuous, 360 

Gaseous: Detonations, Influences of Electrical and 
Magnetic Fields upon ‘Spin’ in. Prof. W. A. Bone, 
348 ; Discharge Phenomena, Classical, Dr. A. W. 
Hull (Review), 187 ; Reactions, A Method for the 
Measurement of. Prof. M. Polony i, 747 ; Systems, 
Chemical Change in, The Kinetics of, C. N. Hinshel- 
wood. Third edition (Review), 836 
Gases : in Metals, E. E. Schumacher, 999 ; Viscosity of, 
at High Temperatures, P. Br^mond, 38 
Gastropods, Right- and Left-handed Spirals in, 437 
‘Geel-dikkop' Phylloorythrin, PhotoHensitising Agent in. 
Dr. C. Riminglon and J. 1. Quin, 178 
(lehifiinoapora , a New Genus of Pyrenomycotes, Miss E. 
S. Dowding, 1008 

Gelatin Gels, Bound Water of, Dr. D. Jordan Lloyd and 
Dr. T. Moran, 515 

Gelatine : Electrical Conduction of, Milo. Suzanne Veil, 
979 ; Molecular Structure of, X-Kay Interpretation 
of the, W. T. Aistbury and W. R. Atkin, 348 
Gelsemium sempennrens. Presence of an Alkaloid not 
Containing Oxygon in, V. Hasonfratz, 39 
Gem Stones, Prof. W. T. Gordon, 267 
Gone Concept, The General Nature of the. Prof. R. R. 
Gatos. 768 

General : Register Office, Dr. P. Stocks appointed medical 
statistical officer in the, 60; Relativity Principle, 
Constancy of Light Frequencies and the, W. R. 
Mason, 100; Science in Schools, 531 
Generator, Short-wave, for Spectroscopic Investigations, 
H. Pettersson, 651 

Genetics Research at Cold Spring Harbor, 180 
Geod&eie, Phy si kali schc, F. Hopfner (Review), 093 
Geodesy and Geophysics, International Union of, Fifth 
Assembly of the, 599 

Geography : A Human and Humorous, Prof. F. S. Marvin 
[Review), 9; as Mental Equipment, Lord Meston, 398 
Geological-: Society of London, Prof. R. S. Baseler, Dr. 

A. L. Day and Prof. C. F. Kolderup elected foreign 
members ; and Prof. M. Gortani, Dr. J. 8. Leo, Prof. 

F. L. Rarisome and Prof. H. Yabe foreign corres¬ 
pondents of the, 853 ; Survey and Museum, Burglary 
at the, 405 

Geology, The Poetry of, K. K. Hallowes [Review), 290 
Geometrical Papers, Collected, of Prof. Syamadas Muk- 
hopadhyaya. Part 2 (Review), 48 
Geotnetrie, Anschauliche, Prof. D. Hilbert, und Dr. 8. 
Cohn-Vosaen (Review), 369 

Geometry: Descriptive, Principles of, Dr. E. L. Ineo 
(Review), 558; School, The Essentials of, A. B. 
Mayne (Review), 463 

Geophysical Explorations in Sicily, New, R. Fariani and 

G. Petrucci, 527 

Geophysik, Handbuch dor, Herausgegeben von Prof. B. 
Gutenberg. Bd. 2, Lief 2 : Der geologische Aufbau 
derErde. Von Prof. A. Bom, Bd. 4, Lief 3; Erdbeben- 
goographie. Von Prof. A. Sieberg, Bd. 9, Liof 1 ; Der 
Aufbau der Atmosphere, von Prof. B. Gutenberg; 
Dio Schallausbreitung in der Atmosphere, von Prof. 

B. Gutenberg; Wftrmehaushalt der Stratosph&re, 
Toil 1, von Prof. J. Tichanowski; W&rmehaushalt der 
Stratosphere, Teil 2, von Dr. R. MUgge, (Review), 10 

German : Jew : The, his Share in Modem Culture, Prof. 
A. Myerson and I. Goldberg (Review), 428 ; Scientific 
Periodicals, Cost of, Dr. W. Bonser, 34 ; Scientific 
Periodicals, CoBt of, 540 

Germany, Science and the State in, Herr Hitler, 198 
Gesteinsanalytisches Praktikum, Prof. E. Dittler. Mit 
einem Anhang : Kontrolle und Graphiache Darstel- 
lung der Gesteinsanalvsen, Dr. A. Kdhler (Review), 
988 

Ghardaga, Marino Biological Station, at, 345 
Glasgow University : award of the triennial prize in the 
history of medicine to Prof. D, F. Fraeer-Harris, 60; 
bequest by Miss B. A* Gray, 108; $49; gift by Miss 
Maggie Donald Rankin, 649 
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Glass: and Ceramics, International Congress on, 671; 
International Commission for, Prof. W. E. S. Turner 
elected chairman of the 671 ; Point of Transformation 
and Softening of, E. Renckor, 979 ; Sheet of, Making 
of a, Major R. M. Woeks, 924 ; Windows and Ventila¬ 
tion Engineering, 963 

Glasses, Structure of, J. T. Randall and H. P. Rooksby, 
937 

Glaszustand, Dor, G. Tainmann (Review), 562 
Gliding : and Motorless Flight, L. Howard-Flanders and 
C. F. Carr. Second edition (Review), 839 ; Cumulus 
Clouds, Convection Currents and, Dr. F. J. W. 
Whipple, 270 ; Capt. C. K. M. Douglas, 410 ; Record, 
New, K. Schmidt, 238 

Glow Discharge : High-frequency, A. C. van Dors ten, 075 ; 
in Air, Measurements of the Maintenance Potential 
of a, E. L. E. Wheatcroft , 183 ; Influence of a Magnetic 
Field on a, T. Takainino, T. Suga and A. Yanagiharu, 
351 

Glucose, Fission of, by Alkali in an Atmosphere of Nitro¬ 
gen, A. Friedrich, 492 

Glyooliie Acid, Induction Period in the Production of, 
by the Hydrolysis of Halogen-Kubstitutod Acetates, 

H. M. Dawson and W. Low son, 183 
Gmelins Hnndbuch der anorgatiischen Chcmio. A elite 

vdllig neu bearboitete Aunagc. Boarboitet von R. J. 
Meyer. System-Numrner 7 ; Brom. System-Nunn mo r 
29 ; Strontium. Kystorn-Nummer 58 ; Kobalt. Toil 
A, Lief. 1. System-Nummor 58 ; Kobalt. Teil A, 
Lief. 2 ; Das Element und seine Verbindungon, 
ausMcldiesfllich der Aimnino. System-Niunmer 59 ; 
Risen. Teil B : Dio Verbindungen des Emens. Lief. ! 
5 (Review), 226; Boarboitet von R. J. Meyer. System 
Nurntnor30: Barium (Review), 500; System-Numrner 1 
59 : Risen. Teil A, Lief. 4 (Review), 427 
Gobi Desert, Exploration in The, Dr. R. C. Andrews, 94 
(Sod and the Astronomers : containing the Warburton 
lectures 1931-1933, Doan Inge (Review), 619 
Gold Coast, A, Jones appointed assistant superintendent 
of Agriculture, 96 

Gold : Liquid, Solution of. Reaction of Sulphur with 
Terpenes and the Utilisation of this Reaction for the 
Preparation of a, P. Boudnikufi, 220 ; Standard, The, 
Prof. J. H, Jones, 398 

Gonadotropic Hormones and Cancer, Dr. B. P. Wiosner 
and A. Haddow, 97 

Gorse, a Parasite of, and its Economic Possibilities, 37 
“Gossamer fills the Air,” 685 

Government Chemist, Report of the, for year ending 
March 31, 1933, 707 

Gross : Land, Surface Cultivation of, 650; Treading and 
Grazing by Poultry, D. H. Robinson, 936 
Grasses, a Fungal Parasite of, Miss K. Sampson, 900 
Grasshopper, Animal Green of the, as a Mixture of 
Colouring Matters, H. Przibram and E. Loderer, 
616 

Grassland, Improvement of, Prof. R. G. Stapledon, 202 
Gravity: at Sea, Determinations of (Review), 586; 
Expeditions at Sea, 1923-1930. Vol. I: The Expedi¬ 
tions, the Computations and the Results, F. A. 
Vening Meinesz (tfcetcu;), 586 
Great: Barrier Reef Lagoon, Physical and Chemical 
Conditions in the, A. P. Orr, 1009 ; Britain, Electric 
Power Supply in, H. Hobson, F. Forrest and C. D. 
Taite, 59; Population Map of, 971 ; Transport Research 
in, 41 

Grebe Problem for July, Another, 145 
Grebes, Curious Feeding Habits of, 145 
Green: Flies on Potato Crops, 109; Patina on Copper, 
W. H. J. Vernon, 527 

Greenland: Corals, Dr. P. L. Kramp, 680; Possible 
Drift of. Dr. H. S. Jelstrup, 520 
Greenwich Astrographic Catalogue, Vol. 6, 33 
OrevUUa robust#, Cunn., Life-history of, P. Brough, 256 
Growth: promoting Substance and Illumination, A. E. 

Naves, &80 ; Steady, 110 
GuadUupe Caracaras, Last of the, 866 
Guinea-pig: the Reproductive System in the, T. Niool* 
147 ; 906 


Guthrie, Frederick, Prof. H. E. Armstrong, 714 
Gyrodynamics: Applied, for Students, Engineers and 
Uses of Gyroscopic Apparatus, Prof. E. S. Ferry 
{ Review), 804 


H 2 H 2 O, pure, Some Properties of, G. N. Lewis, and R. 
T. Macdonald, 248 

Haemolysis, So-called Reversible, Prof. W. A. Osborne, 
491 

HatTkine Institute, Bombay, Report for 1931, 636 
Hair, Wool and Related Fibres, Structure of, X-Ray 
Studies of the, W. T. Astbury and H. J. Woods (2), 
795 

Halcyon Days, 905 

Hale (George Ellery), Prof. H. F. Newall (Scientific 
Worthies, XLVil), 1 

Hampshire, Eighteenth Century Map of, 438 
Harrnuttan, 829 

Ham to tome at Several Now Localities in the British Isles, 
j A. Russell, 978 

Hamack House, Berlin-Dahlem, 890 
I Harrison Memorial medal of the Pharmaceutical Society, 
award of the, to B. Howard, 923 
Harvest: An Early, 146; Moon, 525; Capt. C. J. P, 
Cave, 6)4 

Harvesting, Combine, 253 

Haul-Jura neurhatolois nurd-occidental, Le, Prof. H. 
Spinner (Review), 555 

Haul-Katanga : Petrographical Researches in the, M. 

Gaysin (4), 112 ; (5), 578 
Hawk Migration in Ontario, A Great, 453 
Hay Time, 74 

Health : in Industry, 699 ; Ministry of. Report fur 1932- 
33,311 

Heart Burial, C. A. Bradford (Review), 44 
Heat. Transmission, The Calculation of. Dr. Margaret 
Fishenden and O. A. Saunders (Review), 560 
Helium: Determination of, Micro-Methods for the, Prof. 
F. Parieth, 777 ; Electrons in, Small-angle Inelastic 
Scattering of, Prof. R. Whaldington, T. Ernmerson 
and J. E. Taylor, 65 
Hepatics, Mosses and (Review), 622 
Hepatoflavin, Isolation of, Dr. K. G. Stem, 784 
Heptint^-1, The Knock-Rating of, Dr. A. R. Bowen, Prof. 

A. W. Nash and Dr, F. H. Garner, 410 
Horedity : and Memory, Dr. C. S. Myers, 140 ; General 
Formula of. Dr. H. H. Laughlin, 831 ; 1012 
Herschel : Chronicle: The, The Life-Story of William 
Herschel and his Sister Caroline Herschel. Edited 
by his granddaughter Constance A. Lubbock {Review), 
656 ; William and Caroline, Dr. H. Spencor Jones 
(Review), 656 

Hexane and Nitrobenzene, Dielectric Polarisation of 
Mixtures of, A. Piekara, 615 
Hibernation and Heart-Boat, 1014 

Hibiscus, Interspecific Hybrids in. Dr. Torao Teshima, 
320 

Hierarchical Systems, Linear Transformations of, Dr. 
Maxwell Garnett, 676 

High : Magnetic Fields at Low Temperatures, production 
of, Dr. K. Mendelssohn, 602 ; Resistance, A Simple, 
Prof. P. W. Burbidge, 677 ; 1. C. Jones, 823 ; V. 
Dumert, 1005 ; Tension Congress at Paris, T. Rich, 
438 

Hilbert Space: Linear Transformations in, and Their 
Application to Analysis, Prof. M. H. Stone (Review), 
84 

Himalaya : The Rise of the, L. R- Wager. 28 ; Major E. 
A. Glennie, 411 

Himalayan Glaciers, Prof. K. Mason, 104 
Jdtppa asiaiica. Faecal pellets of, H. B. Moore, 218 
Hippoboseids with Lice, Association of, G. B. Thompson, 
605 

History : Psychology and Culture, Prof. A. Goldenweiser 
(Revteuj), 264; Repeat Itself ? Does, Rrof. A. S. 
Eve, 30 

Hokkaido Imperial University, Calendar for 1933- 34, 
677 
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Home: grown Timber in Great Britain, Heport on, 926 ; 

“making Education,” “Tho New”, No, 3, 416 
Homer and My cense, Prof. M. P. Nilsson {Review), 
585 

Honey Bee, Foul Brood of the, C. H. Chalmers and W. 
Hamilton, 751 

Hong-Kong: Naturalist, The, 238; University, Prof. C. 

A. M. Smith, 308 
Hoover Dam, Colorado River, 510 
Hormones, (Estrogenic, 609 

Homed Cairn, Goward, Co. Down, O. Davies, E. E. 

Evans and Miss Gaifikin, 175 
Hornsby : Rev. Thomas, The Observations of the, made 
with the Transit Instrument and Quadrant at the 
Radcliffe Observatory, Oxford, in the years 1774 
to 1798, reduced by Dr. H. Knox-Shaw, Dr. J. J. 
Jackson and W. H. Robinson (Retfiew), 262 ; Dr. A. 
C. D. Crommelin (Review), 262 
Horae-Chestnut, September flowering of the, V, B. 
Hutchinson, 512 

Horse, Tho, and the Sword (The Corridors of Time, 8), 
H. Peake and Prof. H. J. Flcure (Review), 585 
Horses, Piebald Pattern in, Inheritance of the, V. 
Klemola, 31 

Hull University College, gift for a lectureship in Aero¬ 
nautics by Lord Wakefield, 977 
Human : Chromosome Map, Theoretical Basis of the, 
Prof. L. Hogben, 478 ; Geography of the South : a 
Study in Regional Resources and Human Adequacy, 
Dr. R. B, Vance (Review), 561 ; Physiology (Review), 
549 ; Progress, Early Steps in, H. Poako (Review), 
227 

Humus Manufacture, Dr. A. G. Norman, 828 
Hutton Coal Seam, Durham, 356 

Huygens, Christiaan, CEuvres completes do, Tome 17 
(Review), 151 ; The Works of (Review), 151 
Hydractinia, Observations on, Dr. P. L. Kramp. 935 
Hydrocarbons, Combustion of. Prof. W. A. Bone, 
756 

Hydrochemischo Methoden in der Limnologie: mit 
besonderer Berucksichtigung der Verfahren von L. 
W. Winkler, Dr. R. Mancha (Review), 657 
Hydrochloric Acid : Boron Trichloride, thermal Analysis 
of the System, W. Graff, 831 ; in Anhydrous Ether, 
Conductivity of, T. Mounajed, 290 
Hydrogen : Active, Formation of, Evidence for the, A. 
B. Van Cleave and Prof. A. C. Grubb, 1001 ; Bromide, 
Addition of, to Olefines, Dr. J. C. Smith, 447 ; Dr. R. 
P. Linstead and H. N. Rydon, 643 ; Continuous and 
Secondary Spectra of, Effect of Helium on the, A. S. 
Roy, 420 ; Heavy, Lord Rutherford, 955 ; and Heavy 
Water, 536 ; 885 ; in Contact with Normal Water, 
Dr. M. L. Oliphont, 075 ; Some experiments on, A. 
and L. Farkas, 894 ; Ion Concentration and its 
Practical Application, F. L. La Motte, W. R. Kenny 
and A. B. Reed (Review), 587 ; Isotopes of. Separation 
of the, C. H. Collie, 568 ; Secondary Spectrum of, 
Mathematical Representation of the Energy Levels 
of the, I. Sandeman, 147 ; -Sulphur Reaction, Cat¬ 
alysis of the, by Minute Traces of Oxygen, E. E. 
Aynsley and G. Pearson, and Dr. P. L. Robinson, 
101 ; through Palladium, Diffusion of, V. Lombard 
and C. Eichner, 254; with Water, A Catalysed 
Reaction of, J. Horiuti and Prof. M. Polanyi, 819; 
Catalysed Reaction of and the Nature of Over-Voltage, 

J. Horiuti and Prof. M. Polanyi, 931 
Hydrogenated Metals, Thermo-electric Power of, Franz ini 
and Gazzaniga, 284 

Hydrographical Investigations in South African Seas, 
J. M. Marchand, 345 

Hygrometer: A Simple, K. Mellanby, 66; New Pattern, 

A. GaUank&rnp and Co., Ltd., 485 
Hygrometers: Paper, Dr. J. Grant, 677; P. H. Prior; 

G. R. R. Bray, 857 

Hyperioine, Fluorescence Spectra of, and of Myoopor- 
pbyrine, C. Dherd, 907 

Hypophyseotomised Male Rats, Sex Behaviour of, Dr. 

B. P. Wiesner and Miss N. M. Sheard, 641 ) 

Hysteria in Dogs, H. D. Walston, 243 


Ibero-Amerioana, Dr. C. Sauer and D. Brand; Dr, R. L. 
Beals, 107 

Ice: Calorimeter for Measuring Very Small Thermal 
Effects, W. Swietoslawnki, A. Zmacsynski, I. Zlotow- 
ski, J. Osakiewicz and J, Saloewicz, 254; -cooled 
Homes, 274 ; in the North Atlantic, 418 
Icelandic Ducks begin to reach Britain, 417 
Toonoscope': The, for Television, Dr. V. K. Zworykin, 
648 ; 962 

IctincBtus mcUayeneis pemiger, Hodg., Flight of the Black 
Eagle, G. M, Henry, 616 

Igneous Rocks: A Descriptive Petrography of the, Prof. 
A. Johannson. Vol. 2: The Quartz-bearing Rocks 
(Review), 691 ; and the Depths of the Earth : Con¬ 
taining Some Revised Chapters of “Igneous Rocks and 
t^oir Origin” (1914), Prof. R. A. Daly (Review), 553 
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313 

Rosa Linn,, Origin of Species in, Dr. C. C. Hirst, 035 
Rose Stocks, a Botanical Study of, Miss J. Ferguson, 972 
Ross Institute and the London School of Hygiene and 
Tropical Medicine, proposed Amalgamation of the, 
198 

Rotenone as an Insecticide, 167 

Rothamsted Experimental Station : G. Samuel appointed 
Mycologist to the, 746 ; Report for 1932, 826 
Royal : Agricult ural Society, award of the gold medal to 
Sir Thomas Middleton, 741 ; College of Physicians, 
awards to Dr. R. Robison, Prof* G. R. Minot, Sir 
John McFadyean, Dr. J, F. Brock, Dr. S. J. Hartfall, 

D. M. F. Batty and A. Brown, 203 ; Cornwall Poly¬ 
technic Society, H. C. G. Newton, 89 ; Meteorological 
Society, award of the Howard Prize to Cadet H. S* 
Robertson, 60 ; Ontario Museum, ro-opening of the, 
851 ; Photographic Society, Annual Exhibition of 
the, 451 ; Sanitary Institute, Congress of in July, 
1934, Dr. S. H. Badook, aooeptance of presidency of, 
167 ; Scottish Museum, 636; Society, Sir Richard 
Gregory, Bt. # elected a fellow of the, 24 ; award of 
Royal medals to Prof. G. I. Taylor and P. P. Laidiaw ; 
the Copley medal to Prof. Theobald Smith, the Davy 
medal to Dr. W. H. Mills and the Hughes medal to 
Prof, E. V. Appleton; recommendations for election 
to the Council, 740 ; medals of the, 813 ; Anniversary 
Meeting of the, 902 ; presentation of the Copley medal 
to Prof. Theobald Smith, Royal medals to Prof. G. 
I. Taylor and P. P. Laidiaw, 902 ; the Davy medal 
to Dr. W. H. Mills and the Hughes medal to Prof. 

E. V. Appleton, 603; of Arts, Industrial Design 
Competition, 1000 ; of Canada, Annual Meeting of 
the, 123 ; of Edinburgh, election as honorary follows 
of, Prof. J. J. Abel, Prof. F. Bottazzi, Prof. E. G. 
Conklin, Prof. N. K. Koltzoff, Prof. A. Penck, Prof, 
P. Zeeman, Sir George Macdonald and Sir William 
Napier Shaw, 56, 57 ; presentation of the Gunning 
Victoria Jubilee prize to Sir James Walker, and the 
Makdougall-Brisbano prize to Dr. A. C. Aitken, 56 ; 
election of officers, 673 ; of South Africa, election of 
officers, 664; Technical College, Glasgow, Report for 
1932-33, 1013 

Rubber: Research Association, 378 ; Vulcanised, Odour of, 
H. P. Stevens and E, J. Parry, 95 
Russia : Market or Menace T T. D. Campbell (Review), 
559 

Russian Freeze-up and the Siberian Winter, 685 

‘Scaglia Cinema’ of the Central Apennines, Age of the, 
P. Principi, 76 

Scarlet Fever, deaths from, Miss Hilda Woods, 346 
Schneider Mediumship, The, Prof, K. Przibram, 56 
SchrOdinger’e Wave Equation, G, D. Birkhofl, 328 
Science: and Histonr, Co-operation between, B. Mouat 
Jones, 203; and Intellectual Freedom, Prof. Epstein; 
Lord Rutherford, 639 ; and Psychical Research, 945 ; 
and Service, 421; and Social Economics, 149; 
Problems, B. Calder, 653 ; and Statesmanship, 267 ; 
and the Community, 797; Co-operation m, Dr. 
S. C. Bradford, 481; 679 ; A. Gomme, 606; Every¬ 
day, as a University Subject, 329 ; for Citizenship, 661; 
Sir Horace Lamb, 673 ; Forthcoming Books of, 662 ; 


General, in Schools, 631 ; Going f Where is, Prof. 
Max Planck. Translated and edited by J. Murphy 
(Review), 947 ; Great Men of, a History of Scientific 
Progress, Prof. P. Lenard. Translated by Dr. H. S. 
Hatfield (Review), 367 ; in Parliament, H. W, J. 
Stone, 798 ; 981 ; in Poetry, H. S. Webster, 779 ; 
Limitations of, J. W. N. Sullivan (Review), 872; 
Makers of, Lord Rutherford (Review), 367; Museum, 
The, 566 ; Brigadier E. E, B. Mackintosh appointed 
director and secretary of the, 24; Report for 1032, 
202 ; Obligations of. International Status and the. 
Prof. A. V. Hill (Huxley Memorial Lecture), 952 ; 
Progressive, A Survey of, Sir Frederick Gowland 
Hopkins, 878 ; ruin Economic Progress ? Must, Sir 
Josiah Stamp, 429 

Scientific : and Industrial Researoh, Department of, 
Report for year 1931-32, 77 ; and Technical Books, 
Rotten t: July 29, III; August 26, III; September 
30, Ill ; October 28, V ; November 25, V ; December 
30, III; Management, 617 ; Management, Interna¬ 
tional Congress for : forthcoming, 199 ; arrangements 
for the Sixth, 624 ; Outlook, Old and New, Prof. F. S. 
Marvin (Review), 872 ; Theory and Religion: the 
World described by Science and its Spiritual Inter¬ 
pretation, Dr. E. W. Barnes (Gifford Lectures at 
Aberdeen 1627-1929) (Review), 79 ; Workers, Associa¬ 
tion of, Report of the, 743 ; Worthies, XLVII: 
George Ellory Halo, 1 

Scottish : MammalB, Parasites of, Drs. T. W. M. Cameron, 
and I. W. Parnell, 319 ; Marino Fauna, the, A. C. 
Stephen, 147 ; Moorlands in relation to Tree Growth, 
Dr. G. K. Fraser, 412 

Sacrifice : Origins of, a study in Comparative Religion, 
Dr. E. O. James (Review), 587 
Raffiua of the Madras Coast, Dr. C. C. John, 899 
Sailplanes : their Design, Construction and Pilotage, 
C. H. L. Needham (Review), 839 
St. Andrews University, Dr. O. A. Oeser appointed 
lecturer in experimental psychology, 180 
St. John’s Wort, Beetles and, 525 
St. Luke’s Summer, 613 

Sakai Markmanahip with a Blowpipe, J. B. Scrivonor, 
243 

Salaries of Scientific Workers in Government Employ¬ 
ment, 508 

Salozinic Acid and the constituents of the Lichen, Lobaria 
pttbnonaria. Prof. T. J. Nolan and Dr. J. Keane, 281 
Salmon: and Freshwater Fisheries, Report for 1932, 
900 ; Delayed, 301 ; Rod-fishing for, 686 ; Spawning 
in progress, 942 

Salters’ Institute of Industrial Chemistry, awards of the, 
252 

Sand Craters, Small, of Seismic Origin, Dr. G. Sheppard, 
1006 

Sanpoil and Neapolom in North-eastern Washington, V. F. 
Ray, 644 

Sap in Plants, Rise of, Electrical Phenomena and the, 
Marinesoo, 972 

Sardines, Canned, Lead in, L. H. Lampitt and H. S. 
Rooke, 614 

Sardinia, Petrography of, A. Cavinato, 76 
Saturn, White Spot on, 248 ; 285 ; Nature of, 964 
Savants, Figures de, A. Lacroix. Tome 1 et 2 (Review), 
117 

Saxatilic and Capraic Acids, G. Keller, A. Klein and K. 
P 6 pl, .651 

Sea: Chemistry of the, (Review), 766 ; Lion Breeding 
Season, 977 ; Mirror of the, Memories and Impres¬ 
sions, Joseph Conrad'(Review), 120; nihore pools of 
the Atlantic Ocean and the En glish Channel, Flora 
and physical conditions of the, A. Davy de Virville, 
943 ; -Urchin Larva, Experiments with, L* v. 
Ubisch, 680 

Seal; in the Thames, A, A, S. Buekburst, 660; Re* 
appearance of a» 74 
Seals, Great Grey, Breeding of, 577 
Seasonal Forecasting, Inigo Jones, 346 
Sedimentary Breccias and the tectonic Breccias, Differen¬ 
tial Diagnosis of the, L. Oayeux, 219 
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Sedimentation, Treatise on, W. H. Twenhofel and others. 

Second edition (Review), 371 
See for Yourself: a Field-book of Sight-seeing, E. Vale 
(Review), 024 
Seed Borne Diseases, 758 

Seedlings, Germination and rate of growth of, Relations 
between rate of, J. Kisser, 651 
Seeds t Germination of, Sir Arthur Hill, 742 ; Resting, 
Process of Mutation in, accelerated by increased 
temperature, Prof. M. Navashin and Dr. P. Shkvar- 
nikov, 482 ; Retain their Vitality T How long do, 
469; Viability of, The, J. H. Turner, 469 
Seismic Sea Waves, P. J. H, Unna, 447 
Seismicity of the United States, N. H. Heck, 320 
Seismological Records of De Bilt Observatory, fill 
Selenium Dehydrogenation of Sitosterol, Prof. L. 
Ruzicka, M. W. Goldberg, G. Thomann and E. 
Brandenbergor, 643 

Self-sterility. Effect of Homozygous Genes for, E. M. 
East, 980 

Somporvivum Group, An account of the, Dr. R. Lloyd 
Praeger (Review), 498 

Senecio rare to the Cape Peninsula, Appearance and 
Spread of a, M. R, Levy ns, 256 
Service, Science and, 421 

Severn Barrage, Alternative to the, J. W. Meares, 344 
Sex : change in the Plumage of Brown Leghorn Capons 
following the Injection of certain Synthetic (Estrus- 
producing Compounds, Dr. J. W. Cook, Prof. E. C. 
Dodds and A. Greenwood, 830 ; Determination, Prof. 
F. A. E. Crow (Review), 005 ; Psychology of, Have¬ 
lock Iillie (Review), 767 

Seychelles and Adjacent Islands, Insect Fauna of tho. 
Dr. Hugh Scott, 192 

Shape of Things to Come : The, the Ultimate Revolution, 
H. G. Wells (Review), 620 

Sheep : Abortion in, Vitamins and tho Prevention of. 
Dr, H. Dry erre, 751 ; Blowfly Problem in Australia, 
The, 249; 971 ; Dipping, 325 
Sheffield University : Dr. L, B. Winter appointed lecturer 
in physiology, and R. G. Bellams assistant lecturer 
in mechanical engineering, 145; Gift to, by Sir 
Robert Hodfield, Bt., 440; Prof. J. B. Loathes 
appointed emeritus professor; E. J. G. Bradford 
appointed lecturer in normal psychology ; resigna¬ 
tion of A, Graham and Dr, W. Vincent, 649 ; W. J. 
Lytle appointed lecturer in surgery, W. J. Mitchell 
junior research assistant in glass technology and H. 
Laithwaite research fellow in glass technology, 793 
Shetland in the Bronze Age, A. O. Curie, 474 
Shipping : Engineering and Machinery Exhibition, 450 ; 
Exhibition, Research Exhibit at the, 379 ; Industry, 
World’s, A short History of the, C. E. Fayle (Review), 
204 

Shrimping in California, 253 

Siberia, Northern, Geology of, B. N. Rozkov, 176 

Sigalion Mathilda) , The long Pygidial Filament of, A. 

Dehome, 39 
Silage, 146 

Silica-Glass from the Libyan Desert, 22; P. A. Clayton 
and Dr. L. J. Spencer, 978 
Silicosis, Minerals causing, 041 

Silicotic Lungs: the Minerals they contain, Dr, W. R. 
Jones, 941 

Silver: Arc Spectrum of, Absence of Fine Structure 
from the, 8, Tolansky, 38; Colloidal, Taylor and 
Cone, 789 ; Metallic, Comparison of the Transparence 
Band of, and of Colloidal Silver, P. Marshal, 254; 
Nitrate: Action of Aqueous Iodine Solutions on, 
MU©, M. L. Joeien, 943 ; Action of Chlorine Water 
on. Mile. M. L. Josien, 490; Platinum, Copper and, 
Change of lf *—°-- -*- 


_ __ .tic Susceptibility of, caused by 

Cold-working, Prof. K. Honda and Y, Shimizu, 565 ; 
-rich Alu m i n iu m -silver Alloys, Constitution of tbp, 
N* Ageew and D. Shoyket, 490; Sulphide, Photo¬ 
graphic Sensitivity of, Dr. K. Hiokman and W. 
. Weyerts, 134 

SmmArdpM, CteMiflofttion oft Dr. Hrcflifika, 925 
suobi State, Bftjputana, Geology of, A. L. Coulaon, 863 


Sitosterol, Selenium Dehydrogenation of, Prof. L. Ruzicka, 
M. W. Goldberg, G. Thomann and E. Brandenberger, 
643 

Skill, Acquisition of, Training in the, J. W. Cox, 572 
Skin, A Reaction in the, Occurring During the Latent 
Period Following X-Radiation, J. C. Mottram, 317 
Sky : In September, 357 ; in October, 512 ; in November, 
708 ; in January, 1000 

Slag from Iron and Carbon Steel, Electrolytic Extraction 
of, R. Treje and Prof. C. Benedicks, 573 
Slaughter-House Reform, Prof. J. H. Jones (Benjamin 
Ward Richardson Memorial lecture), 887 
Slovene Folk-Lore, Miss F. S. Copeland, 68 
Smithsonian : Institution, Explorations and Fiold-Work 
of tho, 1932, 200 ; Physical Tables, Dr. F, E, Fowle. 
Eighth edition, 963 

Smoke of Paris, Influence of the, on the Transparency of 
the Air on the Outer Border and Suburbs of the City, 
L. Besson, 833 

Snails of the English Chalk Downs, 325 
Snakes : and Lizards. Distribution, Habitat and Repro¬ 
ductive Habits of certain European and Australian, 
H. C. Weekes, 615 ; Poisonous, T. A. Maass, 824 
Snapdragon Disease in England, First Appearance of, 273 
Snell, John, memorial medal of the National Institute of 
Agricultural Botany, presentation of the, to Dr. 
Kenneth M. Smith, 199 

Soap Solutions, Surface Tension of, Action of Light upon 
the, Prof. L. D. Mahajan, 67 
Social: and Economic Problems, Dr. J. F. S. Ross, 852 ; 
Development in Young Children : a Study of Be¬ 
ginnings, Dr. Susan Isaacs (Review), 840 ; Economio 
Planning : World, the Necessity for Planned Adjust¬ 
ment of Productive Capacity and Standards of 
Living (Review), 116 ; Economies, Science and, 149 ; 
Planning (Review), 115; Problems, Science and, R. 
Caldor, 053 ; Surveys and Juvenile Unemployment, 761 
Sociology in Changing Cultures, Dr. R. Redfield, 211 
Soda Factories, the First French, P. Baud, 38 
Sodium Ricinoleate, Bactericidal Power of, H. Violle, 798 
Soil: Arachnid from Australia, H. Womersley, Dr. H. J. 
Hanson, 175 ; Erosion in Africa, A. M. Campion, 284 ; 
Fertility, Forest Fires in Relation to, P. Topham, 
102 ; Respiratory Activities in the, Antomani, 
Amaudi and Nicolini, 283; Science, Dr. E. M. 
Crowther (Review), 261 

Soils and Fertilisers, Dr. A. Lauder, 989 ; Reaction of, 
Upon Animals, Dr. S. MaoLagon, 412 ; Their Origin, 
Constitution and Classification : an Introduction to 
Pedology, Prof. G. W. Robinson (Review), 261 
Solarium tuberomm , Constituents of the Leaves of, M. 

Rauoourt and B. Trouvelot, 1015 
Solar : Activity and Cosmic Rays, Prof. V. F. Hess and 
R. Steinmaurer, 601 ; Variations of, Terrestrial Re¬ 
percussions of the, A. Nodon, 907 ; Eclipse, Effect 
of the, on the Ionosphere, Prof. S. K. Mitra, H. 
Rakshit, R. Syam and B. N. Ghose, 442 ; Phenomena, 
Certain Regularities which Appear in tho Succession 
of, H. Deslandres, 723; Radiation and Planetary 
Atmospheres, Sir Joseph Larmor, 28 ; Measurements 
at Poona, S. 8 , Kohli, 356 ; Spectroscopy, Early 
History of. Prof. P. Emanuelli, 105 
Soldering and Brazing, A. S. Newman and Dr. R. S. Clay, 
801 

Solid Solutions, Importance of the Crystalline Form in 
the Formation of, A. Ferrari and C. Colla (9), 255; 
(10), 327 

Solomon’s House, 629 

Solutions, The Conductivity of, Dr. C. W. Davies. Second 
edition (Review), 624 

Somaliland, British, Geology of, W, A. Macfadyen, 644 
Soot Films and Oil, Interaction between, Dr. S. C. 

Blaokfcin, 515; D. M. Carding, 318 
Sorbose, Two acetyl Derivatives of, G. Arragon, 147 
Souiid : Reproduction of, via Radio, Dr. L. E. C. Hughes, 
509; Seeing, at the Chicago Exhibition, R. F. 
Mallina, 475 ; Track of the Vowel ah. A, Prof. E. W. 
Scripture, 480 ; Tracks, Diagnosis by. Prof. E. W. 
Scripture, 821 
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South: African: Caddie-Flies (Trichop tera), K, H. Barnard, 
419 ; Institute for Medical Research, Report for 1932, 
993; Maorura, Post-Brephalus Development of, W. 
von Bonde, 345 ; Wild Flowers, Exhibition of, 542 ; 
American Land and Freshwater Mollusks, H. A. 
Pilsbry (8), 865; Australia, Natives of, 996 
Soviets, A Scientist Among the, Prof. J. S. Huxley {Review), 
559 

Soy Bean, Transfer of Fixed Nitrogen from Bacterium to 
Host in. Dr. G. Bond, 748 

Sparteine* and the Cyclic Substituted Barbituric Acids, 
Combinations of, F. and L. J. Meroior, 907 
SpecieB, Origin of, Prof. J. Ritchie, 506 
Specific : Bacterial Polysaccharides, Decomposition of, by 
a Series of Myxobacterium , W. T. J. Morgan and A. C. 
Thaysen, 604 ; Heats in Poor Conductors, a Method 
of Measuring the, W. G. Marley, 38 
Spectra: and Hilbert Space {Review), 84; High Excita¬ 
tion, Analysis of, Miss Payne, 862 ; Xe T and XeH, 
Pressure Effects in the, J. F. Heard, 182 
Spectroheliograph, A new Speetroholioscope and, Dr. A. H. 
Rosenthal, 350 

Spactrohelioscope, A New, and Spectroheliograph, Dr. 
A. H. Rosenthal, 350 

Spectrometer, a Mass, with Direction- and Velocity- 
Focusing, H. Bondy and K. Popper, 292 
Spectrophometry, Conditions for Securing Accuracy in, 
F. Twyinan and G. F. Lothian, 182 
Spectroscopy : Conference at Cambridge, Moss., 487 ; in 
the Sorvice of Industry, J. T. Randall, 574 
Spermatozoids of Mammals, Distribution of Fixed Mineral 
Matter in the, A. Polieard, 454 
Sperry Gyro Compass, Admiralty Manual of the, 1931 
{Review), 10 

Spherical: Functions, M. Brillouin, 219; Pendulum, 
The, C. H. H. Franklin, 1011 
Spiders : and their Allies {Review), 298; Classification 
of. Prof. A. Petrunkevitch, 140 ; Hot Spring, T. H. 
Savory, 712 

Spike-Disease, Insect Transmission of, 592 
Spitsbergen, Dolerites of, Dr. G. W. Tyrrell and Dr. K. S, 
Sandford, 825 

Sponges : Freshwater, of tho genus Tubella , G. Gee, 211 ; 
Without Collared Cells, M. Burton, 209 ; Dr. G. P. 
Bidder, 441 

Squirrel: Grey, 650; Breeding Season of the, 181; Red, 650 
Squirrels: American Ground, Hibernation of, 489; 

Ground, Hibernation of, Experiments on, 489 
‘Standard Silver’, Hoat-Troatment of, H. O’Neill, G. S. 

Farnham and J. F. B. Jackson, 526 
Star: A variable, of Short Period, Prof. E. Hertzaprung, 
285; Atlas, A, and Reference Book (Epoch 1920): 
for Students and Amateurs, A. P. Norton. Fifth 
edition {Review), 623 

Staroh : Constitution of, A. F. Damanski, 75 ; Study of, 
W, S. Roich, and A. F. Damansky, 363 
Starfishes, Habit and Structure in, Prof. E. W. MaoBride, 
408 

Starling’s Principles of Human Physiology. Sixth edition 
edited and revised by Prof. C. Lovatt Evans. The 
chapters on the Central Nervous System and Sense 
Organs revised by Prof. H. Hartridgo {Review), 549 
Start ; Bright-Line, Merrill and Miss Burwoll, 573; Bright¬ 
ness of the, Secular Changes in the, Dr. E. Zinner, 
142 ; Dynamical Parallaxes of, R. G. Aitken and 
Mias C. E. Moore, 357 ; in the Orion and Scorpio- 
Centaurus Clusters, Space Motions of, F. D. Miller, 
327 ; Internal Temperature of, Dr. G. Gamow and 
L. Landau, 567 ; Mode of Formation and Evolution 
of the, which explains their Limited Duration and 
the Unlimited Duration of the Universe, T. Tom- 
masina, 255 ; of the B5 typo. Width of a Photo¬ 
graphic Star Spectrum for, G. Tiercy and A. Grosrey, 

112 ; of the Spectral type A Q , Width of a Photographic 
Stellar Spectrum for, G. Tiercy and A. Grosrey, 255 ; 
Red, of types M and N, Spectrum of, G. Fiocardi, 
1016; Shooting, Fall of, of October 9, 1933, E. 
Esolangon, 867 ; Temperatures of, Atomic Trans- j 
mutation and the, Sir Arthur Eddington, 639 1 


State t and Economic Life, 58 ; The Making of the, M» 
Ruthnaswamy {Review), 624 
Statesmanship, Science and, 257 

Statesman's Year-Book, The, 1933, Edited by Dr, M. 
Epstein {Review), 228 

Statistical: Methods, Applications of, Prof. H. T. H. 
Piaggio, 647 ; Methods in Technical Problems, 670 ; 
Regression, Theory of, M. S. Bartlett, 147 
Steam Power Plant Engineering, L* A. Harding (/?etaetc), 
300 

Steel: Structures, Competitive Design of, P. Russell and 
G. Dowell {Review), 660 ; Thermomagnetio Hysteresis 
in, W. Y. Chang and W. Band, 38 ; Wires, Work¬ 
hardening of. Application of Mogneto-striction Effect 
to tho Observation of, Dr. T. F. Wall, 513. 

Steele, Molybdenum, Carbides of Low Tungsten and, 
F. R. Morral, G. Phragm&i and Prof. A. Westgren, 61 
Stellar: Currents about 16h R.A. + 54° Decl., A. 
Bemporad, 1015; Currents in Ursa Major, A, 
Bempomd, 419; Temperatures, Atomic Transmuta¬ 
tion and, Dr. T. E. Sterne, 893 
Stenophylax etelkUus, Curt. (Trichoptora), Gainotogenesis 
of, R. A. R. Grosson, 219 

Sterilisation: Eugenic, State Policies of, 221, 234; 
Human, in Switzerland, Dr. H. Maier, 539 ; of the 
Unfit, 275 

Storks, European, Marking or, 508 

Stratosphere: Exploration of the, 544 ; Proposed new 
Ascent into the, 812 

Strawberry : Genetics of the, F. Chodat, 291 ; Root Rot 
in England, Dr. G. H. Berkeley, 570 
Stroot: Traffic Devices, 235 ; Traffic Flow, H. Watson 
{Review), 987 

Strontium Car bona to, the Star-shaped Precipitation of, 
Mile. Suzanne Veil, 38 
Stubble Cultivation, 362 

Students from Abroad to Groat Britain, Appointment of 
a Committee on, 109 
Stuttering, Dr. G. Seth, 861 

Sub-Alpine Depressions, G. Tiercy and M. Bouet, 265 
Subject Index to Periodicals, 1932 {Review), 987 
Submerged: Forest of L6on since the Middle Flandri&n 
and the Genesis of some Peat Bogs in this District, G. 
Dubois and Mine. Camille Dubois, 1015 ; ‘Forests’, 
Disappearance of, 961 

Successful Living in this Machine Age, E. A. Filene, in 
collaboration with C. W. Wood {Review), 333 
Sulphates, Assimilation of, by the Fungi: Euthiotrophy 
and Parathiotrophy, M. Volkonsky, 796 
Sulphide; Mirrors, E. Beutel and A. Kutzetnigg, 256 ; 

Ore-Minerals, Reflectivities of, F. C. Phillips, 979 
Sulphides and Allied Ore-Minerals, Critical List of the 
Specific Gravities of the, F. C. Phillips, 979 
Sulphur: Bacteria, Mile. I. Turowska (2 and 3), 944; 
in the Animal Organism, L. Silberstein, 979 ; Springs 
of Poland, Mioroflora of the, Mile. I. Turowska (1), 
615 

Sulphuric Acid in France in tho Eighteenth Century, 
John Holker and the Manufacture of, P. Baud, 184 
Sulphuryl Chloride, Spectrum of, H. W. Thompson, 896 
Sumerian Copper, 448 

Summer; of 1933, The Exceptional, Dr. J. Glasspoole, 
997 ; Visitors, Departure of, 289 
Sun-Path Demonstrator, 927 

Sunspot: Cycle, New, 745 ; Number and the Refractivity 
of Dry Air, L. W. Tilton, 855 
Sunspots and Depressions, C. J, Kullmer, 978 
Superheterodyne Receivers, Interference Tones in, W. F. 
Floyd, 38 

Supernormal: The, a Critical Introduction to Fayohio 
Science, G. C. Barnard {Review), 801 
Superconductivity, F, Zwicky, 980 
Supraoonducfcivity : and the Hall Effect, E. H. Hall, 580; 
A Tentative Theory of, Frenkel, 142 ; Theory of, 
Dr. C. J. Gorter, 931 

Surface: Currents in the North Sea, J. B. Tait, 144; 
Layers, Oriented, Double Refraction of, Dr. A, M. 
Taylor and A. King, 64; Tension of Soap Solutions, 
Action of Light upon the, Prof, L. D. Mahajao, 67 
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Surveying, Prof. W. N. Thomas. Third edition {Review), 
165 

Sutlej Deodar : The, its Ecology and Timber Production, 
Dr. R. M. Gorrie, 682 

Swamp in the American Tropics, Ecology of a, R. M. 
Bond. 277 

Switchgear Design, The Elements of, Dr. F. Kesselring. 
Translated by S- R. Mellonto and J. Solomon 
(Review), 732 

Sycamore Fungus, The, Sir Herbert Maxwell, Bt., 409 ; 752 
Symmetrical Components; as Applied to the Analysis 
of Unbalanced Electrical Circuits, C. F. Wagner and 
R. D. Evans (Review), 876 

Symons Gold Medal of the Royal Meteorological Society, 
Award of the, to Sir Gilbert T. Walker, 812 
Systems, Dynamics of, Equations of the, T. Boggio, 327 


Tabaool, Insecticidal Action of, N. A. Borbieri, 291 
Tanganyika ; Geology of. Dr. E. O. Teale, 788 ; Lake, 
Hydrology of, C. Gillman, 283; Territory, Some 
Fossil Plants Collected in, L. S. Robertson, 146 
Tanning Process, Chemistry of the. Dr. D. Jordan Lloyd 
and others, 974 

Tantalum, Nuclear moment of, J. H. Gisolf and Prof. P. 
Zeeman, 660 

Tapioca in Malaya, V. R. Greenstreet and J. Lambourne, 
072 

Tarrasiu# probUmaticAi*, Anatomy and Affinities of, J, A. 
Moy-Thomas, 171 

Taxonomy and Cytology (Hooker Lecture), Sir William 
Wright Smith, 237 

Technical Education in England and Continental Europe, 
Discussion on, 36 

Technological Dictionary, Pocket, in Three Languages. 
H. Offinger. Part 1, Vol. 1 : German*English* 
Spanish. Tenth edition, revised and improved by 
H. Krenkel (l?etnete)» 335 

Tektites, Origin of: Dr. C. Fenner; Dr. L. J. Spencer, 
671 ; Dr. V. S. Dubey ; J. B. Scrivenor, 678 
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Scientific Worthies 

XLVTI, George Ellery Hale 

HE advance of science is sometimes described 
as taking place by leaps and bounds. This 
mode of expression serves to indicate the rapidity 
of general progress, but it scarcely suggests the 
existence of the long intervals in which stagnation 
was the notable feature in the advance of special 
branches of scientific investigation. Advance in 
one branch is frequently at a standstill, until some 
discovery in another subject has been made and 
found to be available in wider fields. 

This has been markedly the case in the study of 
solar phenomena. The invention of the telescope 
in 1610 led to the observation of sunspots, but it 
needed the passage of two centuries before the 
periodic variation in the frequency of sunspots 
was discovered by the apothecary Schwabc, from 
his personal observations assiduously recorded 
during many years. Wollaston's and Fraunhofer’s 
study of absorption lines in the solar spectrum 
had to wait for half a century before explanation 
was forthcoming at the hands of Foucault and of 
Stokes, and of Bunsen andKirchhoff. Yet another 
half-century was to pass before the advance of 
astrophysics could be said to have arrived at the 
exciting time of leaps and bounds, when a multi¬ 
tude of contributors had found the technique of 
studying the complex phenomena which gave 
promise of disclosing the nature of the systematic 
differences between one star and another, with a 
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unique specimen—the sun—to provide us with 
means of detailed study. 

Helmholtz had suggested that the processes of 
gravitation in the sun itself must be the source of 
the continual emission of heat and light from the 
sun, and so probably from the stars also ; but 
radioactivity had not then been discovered. Dry- 
plate photography had displaced the tedious pro¬ 
cesses of the wet plate, and the range of sensitive¬ 
ness to light of different colours had to be ex¬ 
tended by the use of special sensitisers. Janssen 
and Lockyer had shown how the extensive pro¬ 
minences round the limb of the sun could be seen 
visually with the aid of the spectroscope. Lockyer 
had directed attention to the importance of 
enhanced linoH in spark spectra. Huggins had 
fathomed the secret of the gaseous nebulae and 
had led the way, which was so splendidly followed 
by Vogel, Keeler, and Campbell, in measuring the 
radial motions of the stars. 

It was into this exciting time that George Ellery 
Hale emerged from boyhood, with an unusual 
eagerness for the study of natural objects with 
home-made appliances. Ho was bom in Chicago 
in 1868. Three years later the great fire destroyed 
most of his native city and left those who, like 
Hale’s father, had property there, involved in 
heavy losses. William Ellery Hale was an energetic 
optimist, and whilst carrying on his business of 
manufacturing hydraulic elevators, he recognised 
the constructive ability of his son and developed 
it with true wisdom and understanding. Improved 
tools and microscopes were to be earned by 
successful work spent in making full use of make¬ 
shift apparatus and in devising and improving 
methods and instruments to special ends. 

Whilst the father rewarded industry by the gift 
of a lathe or a Beck binocular microscope and tried 
to control undue eagerness by a remonstrance that 
his son was always “wanting to do it yesterday”, 
the mother saw to it that her son gained a lively 
interest in good literature both ancient and 
modem. Grimm’s “Fairy Tales”, “Don Quixote”, 
translations of Homer’s “Iliad” and “Odyssey”, 
were supplemented by Cassell’s “Book of Sports 
and Pastimes”, and later by Darwin’s “Origin of 
Species”. There was a possibility at one time of 
his boyhood that Hale should become a zoologist, 
and even to the present day it is no easy matter 
to get him to pass a woodland pool without his 
wishing to search for a Cyclops or a branchiopod 
or a Vorticella. But the joy of making, using and 
designing instruments for special purposes carried 


the day, and by the time his boyhood was com¬ 
pleted he had himself constructed his own private 
workshop and a spectroscopic laboratory. 

These details may seem out of plaoe in an article 
like the present, but they have a high interest as 
bearing on the development of breadth of outlook, 
justification of bold enterprise by full use of 
experience, and single-hearted desire to contribute 
to the welfare of a generation by personal stimula¬ 
tion of co-operation in the multifarious lines of 
human endeavour. These qualities have been 
marked features in Hale’s life. 

It was cloar that the Massachusetts Institute of 
Technology was likely to satisfy Hale’s desires 
as a place of directed study, and in 1889, before 
the completion of his oourses, he had made trials, 
at the Harvard College Observatory, of the first 
model of the spectroheliograph, the instrument 
which he developed later to great perfection step 
by step. 

The choice of the subject of a life’s work is a 
very arbitrary and chancy affair, and Halo’s 
choice was made when he was at the beginning of 
his studies (1886-1890). Probably the proximity 
of the Harvard College Observatory, and the stim¬ 
ulating influence of E. C. Pickering, and of C. A. 
Young at Princeton helped to confirm his devotion 
to what is now known as astrophysics ; but he was 
a confirmed amateur spectroscopist and solar 
observer before he went to Boston. The work of 
Secchi, Huggins and others had shown how one 
star “differeth .from another” and how a system 
of stellar types was disclosed by the study of the 
details of the spectra of hundreds of stars. To a 
young mind that was already moved enthusias¬ 
tically by Darwin’s ideas of natural evolution in 
the gradual development of the various forms of 
living objects, the way seemed open to still wider 
application of evolutionary ideas in the interpre¬ 
tation of celestial phenomena. 

It was not that Hale was a lonely pioneer in 
this appreciation of the vastness of the field of 
research thus opened out. But it afforded him the 
motive power to the great endeavours which have 
marked his life’s work. 

Hale finished his oourses at the “Mass. Tech.” 
in the summer of 1890. A visit to California and to 
the Lick Observatory, with his wife (married two 
days after his graduation), made a lasting impres¬ 
sion on his mind. Holden was then director of the 
Observatory, and Keeler was on the staff in charge 
of the spectroscopic observations. Hale had groat 
difficulty in resisting Holden's offer of the 36*in. 
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refractor for use in developing the spectrohelio- 
graph. The greater freedom for work with a 
smaller instrument of his own weighed strongly 
with Hale, and he returned to Chicago to talk the 
matter over with his wise father. The result of the 
consultation was an order for a 12-in. refractor 
with a suitable mounting incorporating Halo’s 
designs. Thus the Kenwood Observatory was 
founded, on the same site as Hale’s spectroscopic 
laboratory, about a mile north of the buildings 
of the University of Chicago. 

A most notable feature in Halo’s work has been 
the regular succession of advances based on suc¬ 
cessive experiences and leading to constantly 
increased power of instrumental equipment on 
novel lines. 

It was a fortunate chance that led him to his 
first choice of study in spectroscopic observation of 
solar prominences. His recognition of the marked 
brilliance of the H and K lineB of calcium in those 
prominences led him to concentrate his efforts first 
in obtaining photographic records of the pro¬ 
minences at the sun’s limb, and then in the 
systematic search for signs of such phenomena 
over the whole visible disc of the sun. The obser¬ 
vations of Janssen and of Lockyer during the total 
eclipse of the sun in 1868 had shown the way to 
detect prominences at the limb in full uneclipsed 
sunshine, but the delineation of them in visual 
observations was a tedious process, involving as 
it did the building up of a picture by recording 
in their drawings the successive changes in the 
distribution of bright points in the monochro¬ 
matic image of the slit of the spectroscope, as 
the suspected prominence was allowed to move 
across the primary slit. Even Huggins’s method 
of widening the primary slit had its drawbacks ; 
for though it served to reveal the form of the 
brighter parts of a prominence, the more delicate 
parts were lost in the increased brilliance of the 
background. 

Hale’s invention of the spectroheliograph 
achieved what was required by the simple ex¬ 
pedient of retaining a narrow primary slit and 
introducing a narrow secondary slit in a chosen 
part of the spectral image in the camera, to allow 
only the light of a chosen monochromatic image of 
the primary slit to pass through. A photographic 
plate, plaoed behind the secondary slit, was moved 
across that, slit with equable speed, and so was 
m «de to record the instantaneous impressions 
whilst the primary image of the prominence on 
primary slit moved equably across that slit. 


The photographic plate necessarily recorded the 
form of the prominence in the monochromatic light 
transmitted by the secondary Blit, and when that 
light was that of the H or K lines of calcium, the 
form of the prominence was depicted in terms of 
that kind of light, and it was found that the form 
was in most respects similar to that depicted when 
one of the bright spectral lines of hydrogen was 
employed. The utilisation of the K line had a 
great advantage, namely, that in the solar spectrum 
the K line is a very broad absorption lino (JiTJ with 
a narrow emission line (J£ a ) at its centre, this 
emission line having a dark reversal (K t ) at its 
middle point. Hale’s interpretation of these 
features was immediately helpful ; he regarded 
K x as ascribable to calcium vapour seated low in 
the solar reversing layer under considerable pres¬ 
sure ; the bright K t as being due to vapour 
higher in the solar atmosphere, and he ascribed 
K t to the absorption produced by the calcium 
vapour high above that producing the K t line. 

Success, achieved in the Kenwood Observatory, 
in photographing isolated prominences, was fol¬ 
lowed at once by success in obtaining record in a 
single photograph of all the prominences round 
the whole limb of the sun. It was then found by 
photographic spectroscopic observations that the 
bright K % line could be detected here and there 
even on the bright disc of the sun. This suggested 
that masses of calcium vapour might be observed 
not only projecting edgewise from the limb of the 
sun but also passing over the bright disc of the 
sun. Spectroheliograms of the disc of the sun 
were accordingly undertaken, and disclosed the 
existence of great regions where the calcium vapour 
was glowing in huge clouds, clustering in general 
over and about sunspots. Hale recognised that 
the phenomena thus disclosed required a new 
terminology, and he later coined the word flocculi 
to distinguish these from faculce , which was the 
name then in use to describe the bright areas of 
the sun’s surface, such as are disclosed for example 
in Janssen's large-scale direct photographs of the 
solar surface in integrated sunlight. 

At the Kenwood Observatory, this new study 
of the sun’s surface was carried out by Hale in 
the years 1801-93, and with the help first of his 
brother and sister and later of his devoted assistant 
EHerman, some three thousand photographs were 
obtained of these novel phenomena, disclosing as 
they did the close relationship of the floooular 
tones with the sunspot zones. 

Then followed a period of great activity for 
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Hale. He learnt of the existence of two 40-in. 
discs of glass in the hands of Alvan Clark, and 
set himself the task of finding means of securing 
them for an observatory to be connected with the 
University of Chicago, a task that was made 
practicable by the munificence of Mr. Charles T. 
Yerkos. The site was chosen at Lake Geneva, 
near the southern boundary of the State of 
Wisconsin, at a height of more than eleven 
hundred feet above sea level, and at a distance of 
about sixty miles north-north-west of Chicago. 

While the observatory was being built and the 
40-in. refractor was being constructed, Hale 
carried on his observations at Kenwood and took 
steps to found the Astrophysical Journal. Later he 
developed the Kumford spectrohcliograph—an in¬ 
strument weighing about 700 lb. and capable of 
securing photographs of the sun’s disc on a scale 
of about 6| in. to the diameter of the image. 
His mind being set also on the study of stellar 
spectra on lines of the evolution of stars, the 
stellar spectrograph was constructed and utilised 
specially in the study of the spectra of stars of 
Secchi’s fourth type. He had secured the co-opera¬ 
tion of Barnard, Burnham and of E. B. Frost ; 
and the work at the Yerkes Observatory went 
forward for ten years under Hale’s directorship. 

Then came the possibility of large financial 
assistance from the Carnegie Institution for the 
foundation of a Solar Observatory, and Hale was 
encouraged to seek better conditions of astro¬ 
nomical seeing and more congenial climate in 
Southern California, where admirable sites had 
been found. Hale decided to go to the site of 
Mount Wilson which, after careful observations 
made by Hussey and others, had been found to 
offer much better conditions than were available for 
astronomical work at the Yerkes Observatory. He 
realised that better results for solar observations 
could be obtained by the use of a beam of 
sunlight directed in a fixed azimuth by heliostats 
or coelostats, so that more massive spectrohelio- 
graphic apparatus could bo utilised on fixed plat¬ 
forms than could be manipulated at the eye end 
of an equatorially mounted refractor. The work 
accomplished at Lake Geneva with the Snow tele- 
aoope served to show the advantages of that form 
of instrument, but it ended tragically in a firestarted 
by the fusing of electric mains and resulting in the 
destruction of a large part of the optical equip¬ 
ment. The instruments were rebuilt through a 
gift from Miss Snow and afterwards were lent to 
JIale by the new director, Frost, and Miss Snow 


made further contributions to enable Hale to com¬ 
plete the trials on the new site on Mount Wilson. 

It was characteristic of Hale’s thorough method 
of procedure, that, in order to find out whether 
atmospheric tremor diminished appreciably when 
the required optical beam of sunlight was caught 
several feet above the surface of the ground, he 
made observations of the sun at different heights 
up an available fir tree, and they convinced him 
that definite improvement in the seeing was gained 
even 30 ft. above the ground, and still better 
results were obtained at 75 ft. So the site for the 
new Snow telescope was chosen on ground sloping 
downwards to the north, so that the coeloetat 
system could be placed on a lofty pier at the south 
end, directing the optical beam northwards, 
sloping downwards at an inclination of 15 \ Soon 
another experiment was tried, in the form of a 
tower telescope, a lattice-girder structure carry¬ 
ing ccelostat and a 12-in. object glass at the top, 
forming a 6 in. image of the sun at ground level 
00 ft. below, whilst the massive spectrographic 
apparatus was sunk vertically downwards into 
a dry well which served to keep equable temper¬ 
ature. 

The successes achieved with these arrangements 
completely justified the large expenditure involved. 
The more powerful instruments enabled Hale to 
study spectroheliograms taken in the light of the 
much narrower hydrogen lines, and they disclosed 
the facts that the hydrogen flocouli appeared to 
require description as if they were dark masses 
in large regions where the calcium flocculi were 
usually bright, and, most important of all, that 
vortical structure was exhibited in the arrange¬ 
ment of the hydrogen flocculi round sunspots. 
This work was in large measure rendered possible 
in 1908 by the advances made in sensitising 
photographic plates in such a way that the 
flocculi could be studied in the light of the red 
hydrogen line (Hot). 

Then followed the bold enterprise of a search 
for evidence of the existence of magnetic fields in 
the vortices round sunspots. Zeeman’s discovery 
of the peculiar structure elicited in the bright 
monochromatic lines in the spectra of various 
chemical elements when they are made to glow 
in a strong magnetic field, provided Hale with the 
means of discovering that sunspots were seats of 
strong magnetic fields. He had to work with 
absorption lines in the solar spectrum, and to 
recognise in them the Zeeman fine structure with 
the aid of delicate polariscopic apparatus. 
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Here came in the immense importance of Hale's 
policy of linking the astronomical work with 
investigations in fully equipped physical labora¬ 
tories connected with the Observatory; and 
Hale's remarkable faculty of organising team¬ 
work resulted in the development of a very 
beautiful technique in sfoidying the Zeeman effect 
in a multitude of selected lines in the spectra of 
various elements, chosen by reason of the marked 
prominence of those lines seen to be affected by 
widening and enhancement in the spectra of sun¬ 
spots. By the use of a compound quarter-wave 
mica plate and a Nicol prism, placed over the slit 
of the 30 ft. spectrograph in the dry well beneath 
the 00 ft. tower telescope, Hale succeeded in 
obtaining proof of the existence of intense magnetic 
fields in sunspots. Moreover, by the beautiful 
technique which he had devised for gaining com¬ 
plete information about the intensity of the 
magnetic field in different parts of a group of 
spots, he discovered that most groups could be 
classified as bipolar in the sense that the preceding 
spot had a polarity opposite to that in the follow¬ 
ing component. Furthermore, he discovered, in 
the passage of time in the eleven-year cycle of 
frequency of sunspots, that the relative polarities 
of bipolar groups of spots changed in passing 
through the years of minimum frequency of 
sunspots, thus indicating that the sunspot 
cycle should be regarded as involving a period¬ 
icity twice as great as that hitherto generally 
accepted. 

The success of this achievement provided Hale 
with a beautiful instance of bold enterprise to be 
based on the utilisation of the experience gained 
in the use of the 60-ft. tower telescope. He 
planned a tower telescope 150 ft. in height, 
capable of giving an image of the sun 16 in. in 
diameter at ground level, to be examined with a 
spectrograph 75 ft. long, placed in a dry well 
sunk vertically below the tower, and provided with 
a diffraction grating, which in the third order of 
spectrum gave dispersion sufficient to show the 
Zeeman effect that could be attributed to a general 
magnetic field over the whole surface of the sun. 
The observations have justified the conclusion that 
the sun is a magnet with its poles lying at or near 
the poles of rotation. 

It may well be imagined that a dome large 
enough to shield the coelostat and object glass at 
a height of 160 ft. above ground would be exposed 
to great shaking from the winds at that height 
over the mountain. These risks and difficulties 


were surmounted by the device of mounting the 
mirrors and lenses on a skeleton tower, with each 
member (leg or cross bracing) encased in a 
corresponding hollow member of another lattice- 
girder tower with clearance enough to prevent 
contact. 

Hale’s policy of arranging a fully equipped 
machine shop in connexion with the Observatory 
provided him with the means of supervising the 
construction of instruments devised to meet the 
requirements of research. Thus the mirror of the 
60-in. reflector was begun by Ritchey in the work¬ 
shops of the Yerkes Observatory and was worked 
and figured at Pasadena. Similarly the 100-in. 
mirror, provided by the munificence of John D. 
Hooker, of Los Angeles, was worked and figured 
in the workshops of Mount Wilson Observatory 
at Pasadena. This splendid instrument has already 
more than justified its construction by providing 
Hubble with the means of studying the spectra 
of the remote spiral nebula?, which are now 
regarded as island universes far beyond the limits 
of our immediate galactic universe. These spectra 
disclose radial motions of the spiral nebulae far 
greater than the motions within the galaxy, and 
they are interpreted as indications of expansive 
actions tending to lead to dispersal of the super- 
universe with ever-increasing velocities. 

The same 10()-in. reflector has also provided, 
in virtue of its massive mounting, means of apply¬ 
ing Michelson’s interferential method for gauging 
the diameters of giant stars. The results help 
to encourage us with increased confidence not only 
in the previous theoretical estimates of these 
enormous extensions of isolated stars, but also in 
the correctness of our views of the nature of 
stellar evolution. The results obtained in the 
extension of our knowledge of the outlying parts 
of the universe have been such as to justify a 
further increase in the light-gathering power of 
even larger instruments, and much thought and 
exploratory work have been expended on the 
problems of building a reflector of 200-in. dia¬ 
meter, with the help of subsidies from the Rocke¬ 
feller Funds, to be attached to the California 
Institute. 

Throughout the development and utilisation of 
the observational equipment, Hale has found 
energy and time to devote to fostering co-operative 
schemes not only in his own country but also 
among the leading nations. It was at his instiga¬ 
tion that the International Union for Co-operation 
in Solar Research was suggested about the year 
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1904, resulting in meetings, first at Oxford in 
1907, then at Meudon in 1907, and at Mount 
Wilson in 1910. At the last-named meeting, 
it was decided to extend the scope of the Solar 
Union, and thus finally arose the International 
Astronomical Union, which has met triennially and 
embraces a multitude of commissions charged with 
the organisation of observations for accelerated 
research. Largely under Hale’s instigation, too, 
the National Research Council was established in 
Washington under the auspices of the National 
Academy of Sciences. 

It is in no way surprising that the demands of 
such activity should result in the impairment of 
strength of one so deeply engaged as Hale has 
been through the whole of his life. Still his indomit¬ 
able spirit enables him not only to carry out 
further extensions of observational investigations 
with his novel instrument, the spectrohelioscope, 
but also to devote much energy to such varied 
matters as the organisation of the very valuable 
Huntington Library and Art Gallery for the 
purposes of research in literary and artistic 
subjects, the active participation in town planning 
in Pasadena, and furthering the extensive aims 
of the California Institute of Technology under 
Professors Millikan and Noyes and others and, 
particularly, stimulating co-operation between that 
Institute and the stall of Mount Wilson Observa¬ 
tory in investigations contemplated in the Insti¬ 
tute’s Astrophysical Observatory, which is to 
contain the 200-in. reflector. 

All his many colleagues and friends over the 
wide world join in congratulating Hale on his great 
achievements and in wishing him health and 
strength to continue to completion his prosent 
tasks in his observations with the spectroheliosoope 
and in his intensive search for new methods of 
studying the general magnetic field of the sun. 

H. F. Newall. 


African Ethnology 

The Tribes of the Ashanti Hinterland . By Capt. 
R. S. Rattray. With a Chapter by Prof. D. 
Westermann. Vol 1. Pp. xxxii-f-292 -f 15 plates. 
VoL 2. Pp. xi-f 293-604+69 plates. (London : 
Oxford University Press, 1932.) 2 Vols., 45*. 
net. 

N his work on the tribes of the Ashanti Hinter¬ 
land, Capt. Rattray has brought to light a 
mass of material for which all anthropologists 


must be grateful, while as an administrator, he 
has been at pains to investigate those aspects of 
native thought and organisation that must be 
understood if ‘indirect rule* is to be put into 
operation successfully. 

The area in question has suffered no important 
northern migration or other alien influence, and 
except for a relatively small enclave, there has 
been no attempt to form a centralised government. 
Only in the north-east, among the Dagomba and 
Mamprusi, are there important territorial chiefs, 
with court officials and regular ceremonies of 
‘enstoolment* similar to those of Ashanti. Here 
Capt. Rattray was able to trace this organisation 
to the settlement of Akan mercenaries, the Chakosi, 
who, called in by the Mamprusi, remained to 
conquer the neighbouring tribes. The mass of the 
territory forms a cultural unit, with tribal grouping 
and totemic clan organisation under ‘priest-kings’, 
there being a strong tendency for territorial group¬ 
ing of the clans. It may be questioned whether 
‘priest-king’ was a wise translation of ten*dana > 
which the author shows clearly to mean ‘owner of 
the land*. The ‘owner’ is not the possessor but the 
spiritual trustee, on whose duties the prosperity of 
the land depends. He is not a ‘divine king’, as the 
king of the Shilluk or the Dinka rain-maker, but 
more closely resembles the ‘father of the land* 
among the Bari or Lotuko, or the dugntigi , ‘master 
of the soil*, of the Banmana in French territory, 
one difference being that in the Sudan the clans 
are usually scattered, so that the ‘father of the 
land* is not the head of the clan and has little 
authority. The ten'dana has, or had, considerable 
power and social distinction. Capt. Rattray tells 
us little about his actual duties, but they are in 
the main religious, disputes being settled by the 
head of the clan section, though the ten'dana will 
sit with the elders in council. 

It must not be thought that religious duties are 
less important than legislative duties to these 
tribes. No peoples have been described in closer 
and more continual contact with their spirits. 
By means of soothsayers the spirits are consulted 
on all occasions, and their wishes made known to 
their descendants; but even without the media¬ 
tion of the soothsayer, close touch is kept with 
the spirits by means of shrines, which every 
householder possesses. Besides the spirits of 
parents and ancestors, every individual has a 
guardian spirit, severe. For every child the sooth¬ 
sayer indicates at a certain time which spirit has 
become its segere ; it is frequently found to be 
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that of some individual in the child's mother’s 
family. Sacrifices are made to the segere, and 
henceforth the child learns to observe his segere's 
totem taboos as well as his own. This as well as 
the adoption and occasionally the inheritance of 
personal ‘totems’ opens up interesting problems 
in the succession of totem ties, which cannot be 
discussed here. 

There is a sky-god and an earth-goddess. Capt. 
Rattray tells little about the latter, but the 
former, Fm, is no “otiose high-god". His place 
in the ideology of these people is extremely com¬ 
plicated ; the word means the sun, but it is used 
in very many senses. Any shrine to Yini is simply 
called yini. The soothsayer may reveal that a 
tree, a stone, a pot or any animal, wild or domesti¬ 
cated, may be yini. A man killed by an arrow is 
yini to his son, a guardian spirit of any shrine 
may become yini, and sacrifice will be made to 
them all. The elder of twins is A yini, while the 
younger is called after the earth-goddess and 
sacredness is attached to both. 

Space forbids me to mention any of the features 
of social organisation, which are of the utmost 
interest. Here I must express regret that Capt. 
Rattray has not adhered to any definite system 
of terminology adopted by social anthropologists. 
His meaning is generally clear from the context, 
but it is a pity in a work of this importance to 
find “inheritance" and “succession” used indif¬ 
ferently ; “brothers in a classificatory sense" 
when the meaning is obviously brothers, ortho- 
cousins, or members of a single lineage not a 
clan ; “kindred" without any precise definition, 
etc. 

The work is necessarily survey work, and 
especially in the domain of social organisation 
numerous interesting features are indicated which 
require fuller investigation. Notes on the numerous 
languages and dialects of the district are given, 
and a commentary is added by Prof. Wester- 
mann. The main body belong to the Gur (Goor) 
group of the West Sudanic languages ; a charac¬ 
teristic feature is the division of nouns into 
classes by means of suffixes, this system being 
less rigid than the prefix system of the Bantu 
languages. 

It is greatly to be hoped that someone 
may follow up this fasoinating survey with 
intensive work on the social organisation of 
one or two of the tribes sketched by Capt. 
Rattray. 

Brenda Z. Sblxgman. 


Groundwork of Physics 

(1) The Classical Theory of Electricity and 

Magnetism. By Max Abraham. Revised by 
Prof. Richard Becker. Authorised translation 
by I>r. John Dougall. (The Student’s Physics, 
Vol. 5.) Pp. xiv + 285. (London, Glasgow and 
Bombay : Blackie and Son, Ltd., 1932.) 15 a. 

net. 

(2) A Tcjibook of Physics. By E. Grimsehl. 
Edited by Prof. R. Toinaschek. Authorised 
translation from the seventh German edition by 
Dr. L. A. Woodward. Vol. 1 : Mechanics. 
Pp. xii 1-433. (London, Glasgow and Bombay : 
Blackie and Soil, Ltd., 1932.) 15 8. net. 

(3) Physics : for Students of Science and Engineer¬ 

ing. Edited by A. Wilmer Duff. Mechanics 
and Sound , by A. Wilmer Duff ; Wave Motion 
and Light , by E. Percival Lewis, revised by 
R. T. Birge and E. E. Hall; Heat, by Charles 
E. Mendenhall ; Electricity and Magnetism, by 
Albert P. Carman and C. T. Knipp. Seventh 
revised edition. Pp. xiv-f68l. (London : 
J. and A. Churchill, 1932.) 18$. 

(1) TT is now thirty-eight years since the first 
A odition of Foppl’s “Introduction to Max¬ 
well’s Theory" appeared in German, and it is 
twenty-eight years since the second edition, 
completely revised by Max Abraham, was issued. 
Seven other editions followed in the succeeding 
years, which boars convincing testimony to the 
high regard in which “Abraham-Foppl" was held 
by students and teachers. In view of this striking 
and well-deserved success, it is surprising that an 
English translation has not appeared earlier. The 
highly speculative nature of modern physical 
theory and its disconnectedness render it the more 
desirable that the works dealing with classical 
physics should be rigorous and consistent in treat¬ 
ment. In this respect the new “Abraham" sets 
a high standard. Experimental physicists who are 
unable to read Maxwell’s “Treatise" in the original 
would be well advised to master the contents of 
the present volume. 

It has come to be recognised that there is a 
definite need for books which, while not soaring 
too far into the realm of higher mathematics, yet 
cover the essential ground of theoretical physios 
and enable students to read any branch of their 
subject without undue difficulty. Examples of 
such books are the series by W. Wilson and that 
by Max Planck, and the isolated volumes by 
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Leigh Page, Madelung and, in a higher sense, 
Courant and Hilbert. 

This translation is from the new edition of 
Abraham, revised very efficiently by Prof. R. 
Becker of Berlin. The number of diagrams has 
been increased more than five-fold, as compared 
with the preceding German edition. In some 
sections it has been found desirable to lay greater 
emphasis on the concrete physical content. There 
are new sections on electrostriction and thermo¬ 
dynamics of the field. In the exposition of tho 
theory of alternating currents use is made of the 
method of vector diagrams. The first two chapters 
give an excellent account of vectors and vector 
fields. There is an important note in the preface 
on the different systems of units in use by physicists 
and engineers. For purposes of reference, a synopsis 
of formulae and notation is appended. Acting on 
the precept : “But be ye doers of the word, and 
not hearers only, deceiving vour own selves”, the 
compilers have added a selection of 137 examples, 
followed by answers and hints for solution. 

On the whole, the translation has been reason¬ 
ably well done. There are occasional lapses, how¬ 
ever, such as at the bottom of p. fi, where there is 
an ungrammatical rendering of the method of 
testing whether a physical quantity is a vector or 
not. It is to be hoped that Abraham’s book will 
take a regular place in the curriculum for honours 
degrees. 

(2) Dr. E. Grimsehl, the original author of the 
compendious textbook of physics of which the 
present book forms the first volume, is claimed to 
have been a pioneer in the teaching of experimental 
physics in German schools and universities. He 
was Bektor of the Heinrich Hertz Realschule in 
Hamburg-Uhlenhorst for many years, and like 
many of his colleagues among the teachers of that 
progressive and stimulating city on the Elbe, he 
found time during his hours of leisure to devise 
original experiments and demonstrations, and to 
write didactic works on his subject. In addition 
to an unusual gift for clear thinking, he possessed 
personal qualities of a high order and enjoyed the 
respect of physicists generally. At the outbreak 
of the War, Dr. Grimsehl, then fifty-two years of 
age, enlisted as a volunteer; he was killed in 
action in 1915. 

The appearance of Dr. Grimsehl’s book in 
English will be welcomed by teachers of physics of 
almost every rank, as it is the first time that an 
elementary treatise of such wide scope and en¬ 
cyclopaedic magnitude has been made accessible; 


the standard lies between that of the London 
intermediate and a good pass degree. The task of 
revising and amplifying the work has fallen to 
Prof. Tomasohek of Marburg. One of the future 
volumes (the present is only the first of five) will 
be devoted exclusively to atomic physics. 

Special features of this first volume (on 
mechanics) are the excellent and detailed treat¬ 
ment of motions of rotation, and of the problem of 
flight (kites, gliders, airships, aeroplanes, boomer¬ 
angs all come under survey). The diagrams have 
been replaced wherever possible to conform with 
the outlook of the English reader (for example, the 
aeroplane depicted on p. 404 is an Armstrong- 
Whitworth ‘Argosy’ passenger-carrier). The theor¬ 
etical discussion is elementary throughout and the 
calculus is used only where necessary. Tho experi¬ 
mental aspect is always stressed and many useful 
demonstration experiments are described. More 
difficult questions, such as Coriolis forces, are also 
included and treated in a simple manner. A 
pleasing innovation is the addition of footnotes 
giving the etymology of many technical expres¬ 
sions ; there are also short biographical notes. We 
would suggest that certain eminent English 
physicists (such as Cavendish, p. 177) who have 
been treated a little scantily in this volume com¬ 
pared with some of the Continental physicists, 
might well receive an additional note in one of the 
succeeding volumes. 

A large collection of questions and problems 
taken from university examination papers has 
been added by Dr. C. F. Powell, who has also 
accepted tho responsibility of supplying the 
answers. Dr. L. A. Woodward is to be con¬ 
gratulated on the excellence of his English 
rendering, 

(3) The distinctive feature of this volume, 
regarded as an elementary textbook of physics, is 
that the various branches of the subject have 
been allotted to teachers with a particular ex¬ 
perience in their own section. The standard 
approximates to that of the London intermediate. 
Reference is made to very recent work, even to 
the neutron. But the section on atomic structure, 
if it should be included in a book of this type at 
all, would gain by having a short account of the 
Bohr atom rather than of the Lewis-Langmuir 
model which is here given. The book has been 
carefully written. Useful sets of examples (with 
answers) are given at the end of each chapter, and 
also references to the important sources and more 
advanced treatises, H L. B. 
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A Human and Humorous Geography 

The Home of Mankind : the Story of the World 
toe Live In. Written and pictured by Hendrik 
Willem Van Loon. Pp. 506-f 32 plates. (London, 
Sydney and Bombay : George G. Harrap and 
Co., Ltd., 1933.) 125. M. net. 

T HIS is an amazingly clever and stimulating 
book. The author, who won fame by a short 
“Story of Mankind”, is a much-travelled journalist 
who, bom in Holland, has made America his home 
and English his most familiar tongue. In this 
brilliant volume he has much improved on his 
first performance, for his knowledge of the world 
is made vivid by his travels, while the actuality of 
his history is a little dogmatic and tendencious from 
the same cause. Nationalism, for example, finds no 
more mercy at his hands than it does at those of 
Mr. H. G. Wells. But on the objective, geograph¬ 
ical side of his subject he is well informed, well 
balanced and most instructive. His account of 
the evolution of the map and the calendar, and 
of the effects of climate and natural resources on 
the evolution of nations, could scarcely be bettered 


within its limits. There are, of course, lapses; 
a very curious one represents, in a picture, the 
English Channel as a sort of Colorado canon ; but 
on the whole the zest, vivacity and humanity of 
the book are irresistible. 

Either for an intelligent child, or for an adult, 
as a preferable substitute for a novel, this 
geographical story of mankind should have a 
world-wide circulation. It is written from that 
point of view, as a lively homily on the text that 
“the importance of any given piece of land depends 
entirely upon the sum total of the contributions 
the inhabitants of that particular territory have 
made to the sum total of human happiness in the 
form of science or commerce or religion or one of 
the arts”. The illustrations are delightfully crude 
and arresting. Every one of them contains some 
point to be remembered, and they are drawn as a 
bright child might draw them who wished to 
visualise something in the text. The whole thing 
is fascinating ; in its way a work of genius ; and, 
in the sanity of its internationalism, its pathos for 
the inhumanity of tho past and hopefulness for 
the future, very much a sermon for the times. 

F. S. Makvin. 


Short Reviews 


(1) The Principles of Electromagnetism. By E. B. 

Moullin. Pp. viii+279. (Oxford: Clarendon 
Press; London: Oxford University Press, 
1932.) 17.5. 6d. net. 

(2) Electric and Magnetic Fields. By Prof. Stephen 
S. Attwood. Pp. xi+314. (New York : John 
Wiley and Sons, Inc. ; London : Chapman and 
Hall, Ltd., 1932.) 215. 6 d. net. 

These two books are of similar type and are 
intended for the use of electrical engineers. Both 
lay stress on the calculation and representation of 
fields in a great variety of oases and are charac¬ 
terised by the excellence of their diagrams. 

(1) Mr. Moullin’s book is intended as a pre¬ 
liminary volume and companion to a more technical 
book on the dynamo. The electromagnetic theory 
is developed along classical lines, but the need of 
the electrical engineer is always kept in view. 
Thus, the chapter on induced electromotive force 
ends with a detailed discussion of eddy currents 
and energy losses under various conditions. The 
usual account of iron in the magnetic field is con¬ 
tinued into a discussion of the effects of various 
gaps, and of the forces between the magnetic poles 
which occur in dynamos and motors. Magnetic 
shielding is treated, and the current in the neigh¬ 
bourhood of faces of masses of iron. The last 
chapter deals with Maxwell’s theory, retarded 
Amotions and radiation from oscillators. 

(2) The field of Prof. Attwood’s book is wider 


than that of the former, the magnetic field not 
being introduced in the first half of the book, 
which deals at great length with eleotrostatic 
fields and their plotting. The British student 
will find the nomenclature peculiar, os the names 
of the practical units are taken, with various 
prefixes for the absolute and electrostatic units. 
The word ‘potential’ is used where we use electro¬ 
motive force, and magnetic potential is called 
magnetomotive force. 

The Catalytic Oxidation of Organic Compounds in 
the Vapor Phase. By L. F. Marek and Prof. 
Dorothy A. Hahn. (American Chemical Society 
Monograph Series No. 61.) Pp. 486. (New York : 
The Chemical Catalog Co., Inc., 1932.) 9 dollars. 
An impressive idea of the extensive studies and 
applications of catalysis in recent years is afforded 
by this volume. In it the authors have summarised 
and reviewed oritioally an enormous range of 
literature and patents dealing with the special 
field of oat&lysis concerned. The main sections 
are arranged under such headings as the catalytic 
decomposition of alcohols ; reactions involved in 
the synthesis of hydrocarbons and alcohols from 
water gas; the production of hydrogen from 
methane; surface combustion; the cause and 
suppression of knocking in internal combustion 
engines ; the oxidation of alcohols, saturated and 
unsaturated aliphatic hydrocarbons, petroleum 
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oils, benzene and its derivatives, naphthalene, 
anthraoene, and miscellaneous polynuclear com* 
pounds. A final chapter deals with apparatus. 
“The various reactions have been carried through 
historic sequences from laboratory scale experi¬ 
ments to technical developments wherever possible. 
When sufficient data were available, industrial 
practice has been discussed.” 

The text is fully documented, and there are 
sixty illustrations. Although modestly described 
as a monograph, the book partakes rather of the 
nature of a comprehensive treatise. In producing 
it, the authors have accomplished a very laborious 
and useful piece of work, for which they deserve 
the thanks of the numerous workers in this 
important field of modern chemistry, 

Handbuch der Gtophysik. Herausgegeben von 
Prof. Dr. B. Gutenberg. Bd. 2, Lief. 2 : Der 
geologische. Aufbau der Krde. Von Prof. Dr. A. 
Bom. Pp. v+565-807. 09 gold marks. Bd. 4, 
Lief. 3 : ErdbeMngeographie. Von Prof. Dr. A. 
Sieberg. Pp. iv+687-1005. 84 gold marks. 

Bd. 9, Lief. 1 : Der Avfbau der Almosphare, von 
Prof. B. Gutenberg ; Die SchaUausbreitung in 
der Atmosphare, von Prof. B. Gutenberg ; 
Wdrmehaushalt der Stratosphere , Teil I, von 
Prof. J. Tiohanowski ; WarmehaushaU der 

Stratosphare, Teil 2, von Dr. R. Miigge. Pp. 
v + 171. 36 gold marks. (Berlin: Gebriider 

Bomtraeger, 1932.) 

In the first of the recently issued parts of this 
'handbook*, Prof. A. Bom carries out a geological 
description of the earth as a whole. In the second, 
Prof. A. Sieberg gives a detailed account of the 
geography of earthquakes. We learn that Great 
Britain is a moderately active country seismically ; 
but the Channel Islands seem to have escaped 
mention. The third deals with the structure of the 
atmosphere and its heat balance. This is by Profs. 
Gutenberg, Tiohanowski and Miigge. Decent 
burial is given to geocoronium. Astronomers will, 
however, have something more to say about the 
explanation of the zodiacal light as a phenomenon 
of the upper atmosphere. All the accounts are 
very thorough. 

Practical Microscopy. By Prof. L. C. Martin and 
B. K. Johnson. (Blackie’s “Technique” Series.) 
pp. vii +116 +10 plates. (London, Glasgow and 
Bombay : Blackie and Son, Ltd., 1931.) 3s. 6 d. 
net. 

The notion underlying this series—evident enough 
from the general title—is an admirable one, and 
the volume under review is a most useful addition 
to the series. The microsoopist, in some instances, 
adopts an attitude towards his instrument not 
very remote from that of certain car drivers, 
whose mood of cheerful assurance, so long as all 
is well, changes to one of very helpless bleating for 
assistance when difficulties arise. This bow is 
designed to give the microsoopist an idea of the 
constructional details and the potentialities of his 
instrument, and, without entering into over-fine 


detail, the authors have given a very full account 
of the instrument from the practical point of view. 
They deal with the subject from most sides, treat¬ 
ing, inter alia , lens and illumination problems, 
questions connected with the stand and with 
mechanical parts generally, the preparation of 
specimens, polarised light and photomicrography. 
As one would expect, there is a section dealing 
with ultra-violet microscopy. 

The book is well produced and illustrated, and 
will be found helpful in a measure much exceeding 
that to be expected from its very modest price. 

A. F. 

Induction Coil Theory and Applications . By Prof. 
E. Taylor Jones. Pp. viii+244. (London : Sir 
Isaac Pitman and Sons, Ltd., 1932.) 12$. 6d. net. 
Prof. Jones gives in this volume an account of 
the induction coil, which is more descriptive than 
his “Theory of the Induction Coil” of eleven years 
ago. The chief departures from a simple action 
are caused by the distribution of capacity in the 
secondary circuit, and the decay due to causes 
other than resistance, namely, eddy currents, 
hysteresis and leakage. Equations for the primary 
and secondary voltage and current are thus 
obtained and it is shown how coupling affects 
these quantities. The calculated curves are well 
in accord with those obtained experimentally and 
throw an important light upon the action of the 
induction coil. The forms of oscillograph for 
secondary voltage and primary ourrent are de¬ 
scribed and a series of excellent oscillograms 
illustrating the wave forms is given. 

A chapter is devoted to the diffraction of 
electrons by thin films, in which the author’s 
results are described, and the book closes with a 
valuable chapter on spark ignition. 

AdmiraltyCompassDepartment. Admiralty Manual 
of the Sperry Oyro Compass, 1931. (B.R. 9.) Pp. 
viii +136 +43 plates. (London : H.M. Stationery 
Office, 1931.) 4s, 6d. net. 

The first gyro compasses tried in the Royal Navy 
were those of Anschutz, several being fitted in 
1919-11. Two years later, in 1913, Sperry gyro 
compass outfits were fitted in H.M.S. St. Vincent 
and Submarine JO., and tests were carried out 
at the Royal Naval College, Greenwich. As a 
result of these experiments, during 1914-15 Sperry 
gyro compasses were supplied to all capital ships, 
cruisers and the larger submarines, and after the 
War to all ships. Magnetic compasses are still 
provided as a useful check on the gyro compasses 
and for use in the event of electrical failure. To 
meet the needs of officers navigating ships, in 
1925 the “Admiralty Manual of the Gyrosoopio 
Compass” was issued. This has now been cancelled 
by the publication of the present volume- It is a 
work of the utmost value to navigating officers, 
containing as it does a aeries of chapters on the 
theory, construction, adjustment and maintenance 
of gyro compasses, all illustrated by photographs 
and diagrams. 
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Crystals of the Living Body* 

By Sm William Bragg, o.m., k.b.e., f.r.s. 


I T is obvious that the atoms and molecules of a 
living body are not thrown together in a 
haphazard fashion. There is in the first place a 
certain preferential disposal of the various kinds 
of atoms. While carbon, oxygen, hydrogen are 
widely and plentifully distributed throughout the 
body, the bones and teeth are comparatively rich 
in phosphorus and calcium, the hair oontains 
sulphur and nitrogen, and so on. But these and 
other special occurrences are not enough to serve 
the body's purposes. There is a greater differentia¬ 
tion in the distribution of the molecules into 
which the atoms are grouped. There are, for 
example, many kinds of protein molecules which 
have their several parts to play as constituents of 
the different organs, and help to endow each 
organ with its peculiar function. But again this 
iH not enough. There is a further requisite, 
namely, order in the arrangement of the mole¬ 
cules ; which gives directive action to the various 
composite masses. A hair, for example, is largely 
composed of a species of the proteins known as 
the keratins. These are long, narrow, molecular 
arrangements which we shall presently consider 
more in detail. The molecules are fastened 
together, somewhat loosely it would seem, into 
little bundles, in which the molecules all point 
nearly in the same direction. The bundles are so 
disposed that this direction is nearly the same as 
that of the axis of the hair. 

This order in the arrangement of the long 
molecules would seem to us, now that we have 
discovered it, to be in accordance with what we 
might have expected. The long molecules are 
an important part of the hair, and indicate a 
disposition of its components which must give to 
it directional properties. The hair grows in a 
particular direction to which also its various 
mechanical properties are related. If the mole¬ 
cules lay in all directions, there would be no 
reason why the hair should be long, narrow, 
flexible and yet strong. 

All growth in Nature implies extensions in 
particular directions. Function is connected with 
orientation, and there can be no orientation with¬ 
out method in the molecular arrangements ; for 
it has never yet been found that a process in a 
living body moves in contradiction to the laws of 
physics and chemistry as observed in the labora¬ 
tory. This doeB not, of course, imply that any 
artificial arrangement of atoms and moleoules has 
ever been endowed with life. A mass of molecules 
so indiscriminately arranged that no particular 
direction can be distinguished from any other, 
cannot be expected, even though it is part of a 
living body, to extend and grow in one direction 
more than in another. 


erW *f | ** < n * courft ° delivered at the Royal Institution, 


We have taken a hair as an example, but other 
parts of the body would have served equally 
well. Nerves, muscles and tendons all possess 
arrangement; the bones are not merely shaped 
externally as an engineer would shape them, but 
show also in the internal arrangement of their 
molecules an orientation for a definite purpose 
which the engineer must envy. 

Clearly, if arrangement of the molecules is so 
necessary to enable the body to function and to 
live, the actions of the body cannot be fully under¬ 
stood without taking it into account. The new 
methods of analysis by radiation of very short 
wave-length, including, we may now say, electrons 
as well as X-rays, havo provided us with means 
of examination of structure which are of much 
greater power than any that we possessed pre¬ 
viously. These latter have been indeed very few 
and indirect. Furthermore, catalytic actions 
depend on the arrangements of the atoms and 
molecules on the surface of the catalysing solid ; 
but though this fact may have been appreciated, 
the details of the arrangement have been out of 
reach. In fact the new methods open up possi¬ 
bilities which are also new. 

Our chemical methods, it must be pointed out, 
do not reveal the nature and details of molecular 
arrangements. When we employ them for the 
analysis of a material, we begin by pulling the 
material to pieces and so destroying that very 
arrangement of molecules which we should be 
glad to examine. We knock the house down, and 
discover the numbers and natures of its com¬ 
ponents ; so many bricks, so many slates, so many 
planks and so on; but we have lost the plan of 
the house. We must differentiate between the 
arrangement of atoms in the molecule, and of the 
molecules with respect to one another. The 
former has long been the study of the chemist, 
and especially of the organic chemist. In such 
studies the molecules are free and approachable 
from all round, being either the constituents of a 
liquid or in solution in a liquid. A liquid has no 
permanent directional properties except, possibly, 
at its surface. On the other hand, the mutual 
arrangement of the moleoules in the solid is funda¬ 
mentally concerned in those directive properties 
which are characteristic of the solid ; it is this 
arrangement which is now open to our examina¬ 
tion. 

As illustrations of the effects of mutual arrange¬ 
ment among the molecules, we may first consider 
the case of two soap bubbles, whioh may be rubbed 
together—not too violently—without coalescing. 
The material of the film is contained between two 
surface borders of long chain molecules which 
are arranged so as to present their methyl (GH a ) 
terminals to the outside of the film. Thus a 
‘methyl face* of one bubble rubs against a similar 
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face on the other. There is very little action 
between methyl groups, and so the films remain 
separated. The active ends of the molecules are 
all turned inwards, and so are kept out of each 
other's reach. 

The solid crystal naturally gives the readiest 
examples of molecular arrangement, since the 
arrangement is the cause of the crystalline form. 



FIG. I. Diffraction photograph of kaliophfUtc. 


Every face presents only some selected part of 
a molecule to the external world. Zinc-blende 
may be looked on as an assemblage of molecules 
composed each of one atom of zinc and one of 
sulphur, all lying parallel to one another. Two 
opposing faces, both perpendicular to the direction 
in question, and forming parts of the crystal 
boundaries, differ in their behaviour because one 
is associated with zinc atoms in the same way as 
the other with sulphur. It is well known that if 
the crystal is heated, one such face is electrified 
positively and the other negatively. There are 
four such directions in each crystal of zinc-blende 
and four corresponding methods of picturing the 
assemblage of molecules. 

Resorcinol possesses the same property to a high 
degree. The molecule is unsymmetrical, being a 
benzene ring in which two of the hydrogens at 
points 120° apart are replaced by hydroxyl (OH) 
groups. The arrangement of . the molecules in the 
crystal has not been determined exactly, but we 
know that it is at any rate insufficient to give the 
crystal a high order of symmetry. The symmetry 
is certainly higher than that of the molecule itself, 
as is usually the case. There still remains a strong 
polarity which is revealed by the form of the 
crystal. The upper end of the crystal is very 
different from the lower; the faces that form 
naturally at one end are not those which form at 
the other. The polarity can be very simply 
demonstrated by suspending a couple of crystals 


in liquid air, whereupon they develop opposite 
eloctrioal oharges at their ends, so strong that the 
two behave to one another like small magnets. 
The strong electrification of resorcinol and similar 
bodies is sometimes used to clear liquid air of 
foreign particles. 

The behaviour which is thus exhibited is the 
behaviour of the unit of pattern in the crystal. 
The unit can be shown by the X-ray methods to 
contain four molecules : arranged in a way which, 
as the term ‘unit of pattern’ implies, is repeated 
indefinitely in the structure of the crystal. Mere 
multiplication cannot alter the properties of the 
crystal : whatever is true of the crystal as a whole 
is true of the single unit as it lies embedded in 
the crystal. That does not mean, necessarily, that 
the single unit would behave in the same way as it 
does in the crystal if it were free of its environment. 

This is an extremely important point. We 
obtain from observation on the crystal informa¬ 
tion respecting the properties of a certain small 
company of molecules, generally not more than 
two, three or four. These properties are various ; 
magnetic, electric, optical, thermal and so on. 
If we determine the arrangement of the molecules 
in the unit, and of the atoms in the molecule, we 
may correlate properties and arrangements and so 
contribute to the solution of one of the great 



Fig. 2. Diffraction photograph of allk. 


problems of physics, namely, the connexion 
between the properties of a substance and the 
atoms of which it is built. Conversely, knowing 
relations between the properties of one or more 
unit and the details of their structures, we may 
use our knowledge for the determination of the 
structures of other units by the examination of 
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the properties of the crystals of which such other 
units form part. 

To sum up what I have said so far, the positions 
of the various atoms in the molecule determine 
the characteristic of the molecule : this is well 
known and has been widely studied. The positions 
of the molecules in the solid are equally important, 
especially if there is any regularity in their arrange- 



Fig. 3. Diffraction photograph of iea*BuU’s quill. 


ment, in other words, if there is any attempt at 
crystallisation. In a living body there must be 
arrangements of various kinds to various extents. 
We want to know what these arrangements are 
and their effects. 

The X-rays demonstrate to us-any such arrange¬ 
ments. It is now well known that a pencil of 
X-rays which passes through any substance where 


molecular arrangement exists gives some sort of 
diffraction pattern, whioh may be examined photo¬ 
graphically or electrically. From the character of 
the pattern, information can be obtained as to the 
nature of the arrangement. When there is much 
arrangement and great regularity, the pattern is 
sharply defined. As an example, we may take the 
photograph of the mineral kaliophilite (Fig. 1) 
obtained by F. A. Bannister of the British Museum 
(Natural History). When the arrangement is less 
regular, the photograph is less definite. When the' 
first photographs were obtained from silk and 
wool, nerve and muscle, they wore in comparison 
exceedingly vague and it seemed that it would 
be difficult to make any useful deductions from 
them. However, both technique and skill in 
interpretation have increased materially and con¬ 
clusions can now be drawn which are of great 
interest. The two photographs of proteins in 
Figs. 2 and 3 were obtained respectively from silk 
and from the quill of a sea-gull’s feather. These 
are due to W. T. Astbury and Miss Marwick, The 
detail is sufficiently pronounced to give valuable 
information to the experienced observer. 

In the first place, it is clear that there must be 
quite a considerable amount of arrangement in 
both cases. The silk is largely composed of a 
protein known as fibroin. It is remarkable that 
similar photographs are obtained from a great 
number of proteins, drawn from different sources ; 
there is in fact a characteristic protein photograph 
which implies that there are elements of structure 
common to protein forms. Fig. 3 is an example of 
the diffraction pictures obtained from a peculiar 
class of proteins known as the keratins ; their 
connexion with the main body has recently been 
beautifully demonstrated by Astbury. 

{To be continued.) 


The Ionosphere 
By R. A. Watson Watt 


S INCE Teisserenc de Bort established the fact 
that at heights of the order of 10-15 km. 
the more or less regular fall of air temperature 
with height ceases, and that for some distance 
above this change point the temperature is sub¬ 
stantially independent of height, it has become 
customary to treat our atmosphere as divided into 
two shells. The inner shell, in which convective 
motion and turbulence are recognised as the 
dominant physical characteristics, is now called the 
troposphere, and is separated from the outer shell 
by the tropopause, the surface at which this well- 
defined change of the lapse-rate of temperature 
occurs. So far as the older meteorological means 
of measurement were concerned, the outer shell, 
the stratosphere, must—by mere defect of evidence 
—be regarded as comprising the whole remainder 
of the sensible atmosphere. 

More recently, however, it has become con¬ 
venient to admit a not very stu^ply defined 


division of the stratosphere into an inner shell, 
retaining the name of stratosphere, and an outer, 
probably beyond a height of about 35 km., called 
the ozonosphere. This third shell, the dominant 
characteristic of which is its content of ozone, is, 
despite the incompleteness of data and the small 
absolute magnitude of the ozone content, of 
extreme importance in the radiation balance sheet 
of the earth, and thence in determining the physical 
conditions of human existence or non-existenoo 
on earth. The most recent addition to this system¬ 
atic group, troposphere, stratosphere, ozonosphere, 
is the ionosphere, a shell extending from a height 
of some 80 km., and having, as its dominant 
physical characteristics, the special electrical 
properties which result from a relatively high 
degree of ionisation in the low-pressure gases 
which constitute the atmosphere at these consider¬ 
able heights. 

It is now well known that the necessity for 
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an ionosphere was recognised by the magnetician 
long before the radiotelegraphist required it in 
explanation of his experimental results, that, in 
fact, Balfour-Stewart anticipated Kennelly and 
Heaviside by nearly a quarter of a century. But 
of the three means of investigation whicli are 
capable of giving the readiest information on the 
state and structure of the ionosphere, the newer 
tools of the radiotelegraphist have proved more 
manageable than those of the magnetician or the 
student of the aurora. This special success of the 
radiotelegraphic geophysicist is due to two special 
factors, his ability to stimulate from the earth’s 
surface ionospheric responses which propagate an 
interpretable message back to the surface, and 


which it experienced at lower levels, and none as 
to the state of the ionosphere at higher levels— 
are far less stringent than these, especially in view 
of the wide spectrum of radio frequencies to which 
can be entrusted the task of bringing back data 
from different levels. 

The radiotelegraphic geophysicist usually finds 
it convenient to project his exploring waves 
vertically upwards, and to examine them, on their 
return, in respect of (1) the time occupied by 
their double journey, (2) their relative intensity, 
and (3) their state of polarisation. By multiplying 
the time of travel by the velocity of light in vacuo , 
he obtains a quantity called the ’equivalent path’, 
which must be scrutinised with considerable care— 



Fig. 1. Track of corpuscular eallpw of August 21,1933, for au assumed corpuscular velocity of 1,000 km./sec., as computed 

by Or. J. C. P. Miller. 


the absence of any important factor preventing 
unambiguous interpretation. The user of other 
methods must, on one hand, await the application 
to the ionosphere of stimuli beyond his control— 
the stimuli which excite magnetic disturbance or 
auroral activity ; and, on the other hand, he is 
baffled by the difficulty of separating his variables 
—as in the magnetic method—or by the masking 
and absorption of the message-bearing radiation— 
as in the auroral method, with its almost complete 
limitation to dark and nearly oloudless nights. 

The limitations of the radiotelegraphic method— 
that the wireless wave can be made to bring back 
clear evidence only from that particular height at 
which it is turned back earthward, that it brings 
baok only obscure evidence of the vicissitudes 


and indeed with a healthy scepticism—before it is 
related to the geometry of the ionosphere. For the 
very mechanism of return from above involves 
the reduction to zero of the group velocity of 
propagation, so that the equivalent path is always 
greater than the actual path, and this by an 
amount that can be inferred only in certain special 
cases. 

By measuring the time of travel for a number 
of different radio frequencies in quick succession, 
the radiotelegraphist is able to obtain very 
important information as to the levels at which 
oertain measured maxima of ionisation density are 
found. The early picture of a single attainable 
region of maximum ionisation (the ‘Kennelly- 
Heaviside layer’) the existence of which was 
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finally demonstrated—after two decades of doubt 
—in 1926, was within five years of that date 
shown to be inadequate, and the ‘Appleton region* 
was found to be, in general, richer in ionisation 
than the Kennelly-Heaviside region, and to lie at 
approximately twice the equivalent height. 

Recent issues of Nature, and the discussion on 
the ionosphere at the meeting of the Royal Society 
on June 22, have revealed the existence of inter¬ 
mediate maxima, usually of minor importance, 
between the heights assigned to the main maxima. 
Our present knowledge of the structure of the 
ionosphere is more complete stratigraphioally than 
topographically; an attempt will be made to 
trace what is now established and what is still in 
doubt in the picture of the moment. 

There is no firm evidence of the return of 
wireless waves from levels below about 76-80 km., 
and this may be taken to be the lower limit for the 
extreme base of the ionosphere. If reflection at 
such a low level doeB in fact take place, it is 
effective only for the lowest frequencies, the longest 
wave-lengths, in commercial use. The level of 
maximum ionisation in the Kennelly-Heaviside 
region, or region E , is very close to 100 km. above 
ground in middle latitudes. This region is found to 
contain at noon on an equinoctial day the equi¬ 
valent of 1'8 x 10 s free electrons per cubic 
centimetre, and the summer noon ionisation 
content is about 2-2 times that of winter. The 
ionisation content usually reaches its maximum 
very near noon, and during the hours of darkness 
the ‘normar content falls, not to zero, but to a 
minimum of about one-twentieth of the noon 
value. 

The intermediate region recently reported, 
virtually simultaneously, by American and British 
workers, lies at equivalent heights between 130 
km. and 180 km., and the evidence as to its 
ionisation density requires amplification before it 
can be fully discussed. The observations in 
Amerioa, in lat. 40° N., indicate that its winter 
ionisation content exceeds that of the E region 
only for a few hours round noon, and that during 
the hours preceding noon it has the same order 
of density as has E . Independent observations 
reported by Appleton and by Ratcliffe in Great 
Britain (lat. 61J°-62J° N.) agree in showing the 
intermediate region as being more heavily ionised, 
and consequently more prominent, than E in the 
early morning and the late evening; but while 
Ratcliff© finds this region more heavily ionised 
than E throughout many winter days, Appleton 
concludes that its ionisation content is usually less 
than that of E . 

The communicated data for the Appleton, or 
F . region is less copious than that relating to the 
ft region, although it is naturally more complete 
than that for the ‘new* intermediate region. The 
noon ionisation density of F is some 3J—4 times 
that of and the diurnal maximum is reached 
an hour or two after noon. The actual height at 
which the maximum ionisation content is found 
in the F region is less certain than in the case of 


E 9 because of the group retardation effects in the 
E and intermediate regions, but it cannot be far 
from 180 km. This figure is justified by recognising 
that, on occasions when the lower regions are 
comparatively lightly ionised, so that the highest 
frequency which they will return earthward is 
still relatively low, the group retardation effect, in 
those regions, on waves of the considerably higher 
frequencies which are returned by F } will be quite 
small. An extrapolation, towards zero frequency, 
of the curve relating equivalent path to frequency 
for waves returned from F will then give, in the 
simplest and most favourable oases, an approxima¬ 
tion to the actual height reached, and this height 
may, as Prof. Appleton stated in opening the 
discussion, be taken as 180 km. 

The seasonal and diurnal variations of the 
ionisation in F region are still under investigation, 
but they may both be stated to be of less relative 
amplitude than those of E region. Appleton gives 
the ratio of summer to winter maxima for F as 
1*5-1 *8. The recent contributions to our know¬ 
ledge of the fine structure of the ionosphere 
establish the existence of a stepped structure for 
F region ; Schafer and Goodall, the American 
observers, find evidence of “remarkably abrupt 
ionic density gradients at heights near 200, 24i), 
and 280 km. This type of phenomenon has been 
found only during daylight hours’*. Appleton 
finds on a particular occasion the following 
maximum ionisation contents (in electrons per 
o.c.) : region E , 1*8 x 10 fi ; intermediate region, 
2-6 x 10 6 ; region F ledge, 3-8 x 10 5 ; and 
region F main, 6*1 x 10*. 

It will have been appreciated that evidence of the 
existence of any particular maximum in the curve 
of ionisation plotted against height can only be 
obtained if there is no more prominent maximum 
at a lower height; thus we are able to say con¬ 
fidently that there is normally no region above F 
with a greater density of ionisation than that found 
in F t but we cannot say anything about the 
possible existence of lesser maxima at greater 
heights. For corresponding reasons, we cannot 
readily obtain information about the upper parts 
of the main divisions of the ionosphere ; occasion¬ 
ally, however, evidence is obtained of on *M 
reflection* by way of the under side of F region, 
the upper side of E t again the under side of F t 
and so to ground. This indicates that on those 
occasions, at least, the upper surface of E is also 
characterised by a steep gradient of ionisation 
density, 

The importance of determinations of the 
polarisation of the received wave arises from the 
effects of the terrestrial magnotic field on ionic 
motions in the ionosphere. Appleton laid the 
foundation of the magneto-ionio theory in 1925 
by pointing out the importance of the gyratory 
terms in the equations of motion of the individual 
charged particles set in motion by the incident 
wireless waves. If these carriers are of electronic 
mass, the gyratory terms become of great import¬ 
ance, and the ionospheric medium exhibits doubly 
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refraoting properties. In fact a single pulse of 
energy sent vertically upwards frequently returns 
from region F as a doublet, of which the ‘extra- 
ordinary ray component' of less delay is approxi¬ 
mately circularly polarised, with (in the northern 
hemisphere) a right-handed sense of rotation, and 
is more heavily absorbed than is the ‘ordinary ray* 
of lower group velocity. 

The quantitative development of the magneto¬ 
ionic theory has been vigorously prosecuted by 
Appleton, Hartree and Taylor, while an experi¬ 
ment by Green in Australia established its validity 
by the very direct and striking evidence of a 
reversed sense of polarisation associated with the 
reversed sign of the magnetic field in the southern 
hemisphere. Reasons for the comparatively rare 
appearance of both magneto-ionic components in 
pulses returned from E region have recently l>een 
given (but not yet published) by F. W. White. 
There is, in sum, no doubt that the effective 
carriers in both the main regions, and also in the 
intermediate region, are of electronic mass and 
sign. 

There is need of special emphasis on the qualify¬ 
ing adjectives ‘normal’ and ‘usual’ employed in 
this summary. Much of the discussion at the 
Royal Society went to show that ‘normal’ con¬ 
ditions in the ionosphere are somewhat unusual. 
Considering only region E t we may note that 
Ratcliffe discussed a nocturnal replenishment of 
electron content which is frequently found to take 
place at times when no direct solar radiation is 
incident on the ionosphere near the observing 
station, while Watson Watt dealt with sudden 
daytime increases of local electron content. These 
increases frequently lasted for only three to five 
seconds, although the density temporarily in¬ 
creased to three times that measured immediately 
before or after the ‘spot’. 

The problem of the source or sources of ionisa¬ 
tion was, naturally, prominent in the discussion, 
and there was some suggestion of an embarras de 
richesse* Appleton outlined the eclipse evidence, 
obtained by Henderson in Canada last year, 
which established the predominant part played 
by ultra-violet light. Appleton said: “The 
normal cause of ionospheric ionisation is ultra¬ 
violet light from the sun. Now our picture of the 
structure of the ionosphere is that there are two 
main regions each of which is probably made up 
of two elements during the day-time. Probably 
the four components are associated with ionisation 
potentials of difforent atmospheric constituents, 
atomic and molecular.” 

Chapman crystallised the picture of ozonospheric 
and ionospheric stratification as an absorption 
spectrum. His computations of the effects of 
optical eclipse agreed with Henderson's observa¬ 
tions ; there was no need to suppose that the 
residual ionisation found by Henderson was due 
to another agent than ultra-violet light; and the 
effect of the eclipse on the F region should, as 
Henderson actually found, be notably less than that 
on E region. 


Although the possible effects of corpuscular 
bombardment from the sun were not taken up 
in the discussion, this summary would be incom¬ 
plete without some reference to the unfavourable 
nature of last year’s eclipse for the ezperimentum 
crucis on ultra-violet light versus solar corpuscles 
as contributory ionising agents. This was indicated 
in the summary of eclipse observations given in 
Nature of September 6, 1932, and the special 
merits of the coming eclipse of August 21, 1933, 
were there enumerated. Prof. S. Chapman kindly 
arranged for computations leading to the diagram 
reproduced as Fig. 1, which shows the eclipse 
track for an assumed corpuscular velocity of 1,000 
km./sec. 

Wilson developed further his suggestions, first 
made nearly ten years ago, on the r61e of thunder¬ 
storms in modifying the ionisation content of the 
ionosphere; suggestions which Appleton and 
Naismith had recently taken up in relation to the 
experimental evidence. Ranzi had found a relation 
between nocturnal replenishment of E region and 
the proximity of depressions ; Lutkin had found 
a correlation coefficient of 0*75 between ionisation 
density in E region and a ‘thunderstorm index’ 
figure representing the intensity of atmospherics 
originating within 3,000 km. of the observing 
station ; Ratcliffe also found relations between 
‘nocturnal E ’ and thunderstorms, wliile Watson 
Watt, in the discussion, related the sudden day¬ 
time increases in local electron density, already 
mentioned, to local thunderstorm activity. Wilson 
now showed quantitatively how important may be 
the ‘runaway electron’, accelerated by the electric 
field of the thundercloud, and the very numerous 
secondary electrons released by each ‘runaway 
electron’. It appeared, finally, that there is 
sufficient energy dissipation in thunderstorms to 
supply, several times over, the whole energy of 
ionospheric processes; that there is sound 
theoretical reason for supposing that a substantial 
part of this energy dissipation goes to increase the 
ionisation content of the ionosphere ; and that 
there are equally sound observational grounds for 
believing that such increases do take place. 

Ratcliffe inclined to the suggestion of a common 
ionising agent for the F and intermediate regions, 
with a different agent for E. This suggestion is, 
however, difficult to reconcile with Watson Watt’s 
earlier comments on “Winter in the Ionosphere” 
(Nature, 129, 761, May 21, 1932) in which he 
brought together Hoilingworth’s evidenoe on very 
long wave reflection and Wilkins’s evidence on 
ultra-short wave reflection, in support of a very 
close community of ionising agency between the 
extreme maximum of F region and the extreme 
base of E region. 

On the converse problem of the opposing 
process of electron capture, which maintains the 
equilibrium values of the day-time and determines 
the rate of nootumal decay, Chapman and 
Eckersley favoured the ordinary process of recom¬ 
bination between electrons and positive ions. 
Chapman showed that the predominance of this 
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process would lead to a ratio of maximum ionisa¬ 
tion contents, as between summer and winter, 
which was in very good agreement with the 
observational material* Appleton leant towards 
the alternative process of attachment of electrons 
to uncharged atoms, and Chapman pointed out 
that if this process were of comparable importance 
with recombination in F region, it would be pre¬ 
dominant in E region* The evidence seems, how¬ 
ever, to be so acutely complicated by the known 
facts of nocturnal replenishment, that judgment 
may well be reserved. 

It was a disappointing feature of a long dis¬ 
cussion that the geophysicists who were not 


actively engaged in accumulating and interpreting 
radiotelegraphic evidence were inarticulate. Many 
fascinating possibilities awaited discussion : the 
relation between thunderstorms and magnetic 
disturbance, solar control and recurrence tend¬ 
encies, the composition of the atmosphere at 
ionospheric levels, the possibility of approximate 
measurement of gas density and temperature from 
radiotelegraphic evidence on collisional damping, 
and the radio telegraphic measurement of iono¬ 
spheric air velocities for use in studies of terrestrial 
magnetism. There is room for another, and an 
early, discussion, with the radiotelegraphists in the 
back benches. 


Obit 

Sir Walter Morley Fletcher, k.b.e., m.d., f.r.s. 
IR WALTER FLETCHER died on June 7, 
with unlooked-for suddenness when he 
was just approaching his sixtieth birthday, but 
when his physique and brain were still those of a 
man in the most vigorous prime. 

The first twenty years of Fletcher's active life 
were all spent in Cambridge, and during that time 
he completed the work for which in 1915 he was 
elocted to the Royal Society. His thoughts were 
steadily concentrated on the problem of the respira¬ 
tion of muscle. The laboratory work was inter¬ 
rupted from time to time and his papers appeared 
intermittently, but each one marked a definite 
step forward in knowledge. At last, in co-operation 
with Sir Frederick Gowland Hopkins, he succeeded 
in unravelling the web of confusion spun by earlier 
workers and made one main point perfectly clear. 
Muscular contraction is not related directly and 
simply to intake of oxygen and expiration of 
carbon dioxide. It may proceed vigorously in the 
absence of oxygen and is then attended by the 
formation of lactic acid, not of carbon dioxide. 
This laotic acid is not present in resting muscle but 
appears during contraction and largely vanishes 
again during the subsequent oxidative changes of 
recovery. Oxygen enables the muscle to regain 
activity after exhaustion and to get rid of accumu¬ 
lated lactio acid, some carbon dioxide then appear¬ 
ing during this period of recuperation. But the act 
of contraction is anaerobic and in itself makes no 
call on any fresh oxygen supply, oxidation being 
concerned solely with the processes of recuperation. 

These strikingly clear results were presented by 
Fletcher and Hopkins in the Croonian leoture of 
1915 before the Royal Society, and they have not 
been controverted in any essential detail since. 
They gave the secure foundations upon which was 
erected the modem thermodynamic work of 
Meyerhof and Hill, who carried the analysis 
further and by measurement of total heat pro¬ 
duction deduced the formation during muscular 
contraction of lactic acid from glycogen and the 
re-synthesis of four-fifths of it back to glycogen 
during the oxidative processes of recuperation. 


uar y 

Fletcher's impulse must be recognised in this work 
of A. V. Hill os well as in that of Keith Lucas, 
who added so greatly to the knowledge of muscular 
contraction on the electrical side. Both were his 
juniors at Trinity College, and Fletcher's en¬ 
thusiasm and clear outlook over the ill-mapped 
lands of muscular activity captured their interest 
from other intellectual occupations, just as Michael 
Foster had done with younger men in the genera¬ 
tion before. Keith Lucas left classics to work at 
physiology. A. V. Hill was definitely persuaded 
to abandon mathomatios and to learn physio¬ 
logy as a fiold in which his special knowledge 
might find a novel and delightful application. 

The researches of Fletcher with Hopkins hold a 
classical place among the first exact studies of the 
internal metabolism of the cells of any tissue, 
though the lapse of twenty years has given them 
an air of almost primitive simplicity when con¬ 
trasted with modem knowledge of the intricate 
systems of intra-cellular oxidation and chemical 
chango that is emerging from the later work of 
Hopkins and his school. But though Fletcher's 
own work in the laboratory always showed perfect 
execution of the experiment and exact argument 
to a clear end ; and though his thought could 
envisage far prospects of physiological research 
with a confident hope that won many younger 
men to eagerness in sharing the adventure, it 
never seems that he found full satisfaction in 
laboratory research. Many other affairs claimed 
his time and his energies at Cambridge. Trinity 
College held his affection and received his services 
fully as much as Michael Foster's School of Physio¬ 
logy, which he often proudly traoed to its source 
in the action of Trinity College in making Foster 
preelector of that subject. His unquenchable 
interest in every vivid side of life, his keen 
intellect, his artistic sense, and the athletic 
ability that was simply natural for a man 
of-his big well-balanced frame, all these from 
undergraduate days had given him friendships and 
attractions outside the ambit of physiology and 
none of these was he willing to suppress. President 
of the Pitt Club for fifteen years and a don of a 
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distinction which any undergraduate could recog¬ 
nise, for he had sprinted in the ‘hurdles' against 
Oxford, a good shot on the grouse moor, able to 
stalk his own stag in a deer forest, a keen player 
of the Royal game of tennis, an antiquarian who 
could satisfy the present Provost of Eton by his 
company in many a holiday study of the churches 
of France, and intellectual friend of G. M. 
Trevelyan, Regius professor of modem history, on 
matters that lay altogether outside the scope of 
science—his future at Cambridge Beemed incapable 
of contraction to the intense aim of scientific 
research alone. The tutorship was about to expire, 
and some college might then have found in him a 
notable master and the University have gained 
by the exercise of his great administrative powers 
what the physiological laboratory would pro¬ 
gressively have lost. Suddenly his whole career 
was changed. The scene shifted to London, and 
in the next twenty years Fletcher found the work 
to which he willingly and whole-heartedly devoted 
all that lay in him to give. 

The present abundance in England of oppor¬ 
tunities for scientific work in medicine is no older 
than the beginning of this century. Even in 1902 
Lord Balfour had felt driven to ask “Why do we, 
the richest country in the world, lag behind 
Germany, France, Switzerland, Italy ? Are we 
too poor, or are we too stupid to equip our uni¬ 
versities and our medical schools with all the costly 
armoury which research must have in these 
modem days V s The gift by Lord Iveagh of 
£250,000 for the completion and endowment of a 
building, the Lister Institute, was the first great 
step forward ; and in 1909 it was followed by Sir 
Otto Beit's gift of a like sum to provide fellowships 
for younger men who wished to embark on the 
voyage of research. The stream rapidly swelled to 
a great river. Someone in power in government 
had at last realised that the tiny grants for research 
through the Local Government Board were a poor 
measure of the nation's interest in what should be 
done to advance knowledge of the means for safe¬ 
guarding health. A Research Fund yielding 
£55,000 a year was created under the National 
Insurance Act and the Medical Research Com¬ 
mittee was formed in 1913 to administer its dis¬ 
posal. The new Committee had Lord Moulton as 
chairman, and its members from the outset were 
chosen for their scientific standing and not as 
representatives of any body or institution. In 
all official dealings it was aided by the support of 
Sir Robert Morant, who was even then looking 
forward to the creation of a Ministry of Health, so 
that the body might be educated to its best as 
well as the mind. Morant was a man possessed 
by ardent ideals, but he was also a most competent 
administrator whose experience in practical educa¬ 
tion before he became a Civil Servant had taught 
him that many things could be better done without 
thie restriction of ‘red tape 1 ; and his wise sympathy 
with Lord Moulton's views saved the Committee 
from being bound by official swaddling clothes in 
its infimoy. The Committee bought a building, 


the empty hospital at Mount Vernon, Hamp¬ 
stead, to serve as a national institute for a 
proposed research staff, and then in July 1914 
appointed W. M. Fletcher as its administrative 
sooretary. 

Fletcher’s life at Cambridge had been passed on 
levels that appeared to be remotely high above all 
concern for the welfare of the ordinary people, and 
he hod so little knowledge of the movements by 
which the Research Committee was established 
that his name was a late choice and the appoint¬ 
ment was criticised, but only for a moment. He 
oame to the task, in itself inspiring to him when 
he saw this great fund for scientific work and knew 
the freedom that the Committee had securod for 
its action ; and ho met Morant. Between these 
two men, alike in big physique, in strong per¬ 
sonality, and in culture, friendship at once arose, 
and Morant’s ideals found not an echo but a 
counterpart in what hod evor been innate in 
Fletcher. All his spiritual depths were uplifted by 
the vision of service for others in so wide a field. 
Scientific research became more than a beautiful 
use of the intellect in approaching the truths of 
Nature, for he now realised the need by England 
of its direct application to all the problems of ill- 
health. Henceforward he too became a great 
public servant and sank his own conspicuous 
abilities for research in guiding and helping count¬ 
less other men. 

The War broke out a month after Fletcher’s 
official appointment as secretary, and the resources 
of the Medical Research Committee were largely 
diverted from civilian to army needs. The Director 
of the Army Medical Services hod no such fund or 
organisation for research at his own disposal, and 
he gavo ready facilities in all areas of the War 
both for civilians and for hia own officers to use 
these resources of a Government organisation 
which could act with a hitherto unknown flexibility 
and speed. The Committee could rarely meet and 
most of the work, both initiative and executive, 
fell on Fletcher who, with the economy charac¬ 
teristic of a man trained to work in laboratories, 
had begun in small quarters and with a tiny office 
staff. He overworked recklessly, and in the winter 
of 1916 nearly died from an attack of pneumonia 
which left behind it a fibrosed area of lung where 
at last flared up the sudden infection that took 
away his life. But when the War ended, the 
Medical Research Committee and Sir Walter 
Fletcher had established beyond all doubt the 
great value of the services they could render to 
the country. 

The next step was one of ^reat administrative 
importance. In 1919 the Ministry of Health was 
constituted, with Sir Robert Morant as its first 
Permanent Secretary. That Department seemed 
appropriate for control of a research fund derived 
from contributions made under the National 
Insurance scheme. But both Morant and Fletcher 
were keenly alive to the heed for keeping an 
organisation for work by Open aotenee free from 
the chances of politick! influence ^hanging 
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Ministers of Health, and free too from any stiffening 
rigidity in its methods that might follow the intro* 
duction into its machinery of many men with Civil 
Service training. Moreover, the Minister of Health 
was responsible only for England and Wales, 
whereas Fletcher had learned from War experience 
that there was need for medical research not only 
in Great Britain but also throughout the Empire. 

A better device had already been found in 1915 
when the organisation for scientific and industrial 
research was placed directly under a committee 
of the King’s Privy Council. This model was 
accepted, and a now Charter in 1920 placed the 
Medical Research Council, as it was now styled, 
directly under a committee of the Privy Council 
which included the Minister of Health and ulti¬ 
mately the ministers responsible for health in the 
Empire as well as in Great Britain. The financial 
grant-in-aid was drawn direct from Parliament 
and raised at once to £125,000 a year. As a safe¬ 
guard of scientific independence was a provision 
in which Fletcher took peculiar satisfaction, 
namely, that no scientific member of the Medical 
Research Council should be appointed by the Lord 
President except after consultation with the 
president of the Royal Society. 

In the very month before the new Council was 
formally created, Sir Robert Morant died from the 
strain of excessive work, at the relatively early 
age of fifty-seven. Fletcher wrote of his loss in 
phrases of deepest sorrow—“his departure is taken 
for misery, and his going to be utter destruction” 
—but Morant’s work was too well based to crumble 
away or fall when he had left it, and the founda¬ 
tions of the Medical Research Council were re- 
laid so wisely in 1920 that it too will not be 
shattered, only shaken, by Fletcher’s recent death. 

From 1920 onwards, the Council could plan 
more securely for its work, and the increased 
financial grant enabled Fletcher to obtain fuller 
assistance in the routine of offioe work, though 
his administrative expenses under this heading 
were always kept low. The time thus freed was 
used to good purpose. As secretary of the Council, 
he was officially a member of many Government 
committees, and it was his steady aim to convince 
such bodies of the value of the help they might 
receive from the scientific experts who were 
accessible either through his Council or the Royal 
Society. But now his own personal guidance was 
being more and more sought by those who were 
responsible for schemes of education or funds 
devoted to medical research, and his influence in 
this direction steadily assumed a high importance. 
Through his advioe the Dunn Trustees gave 
£200,000 to the University of Cambridge to build 
and endow Sir Frederick Gowland Hopkins’s Sohool 
of Biochemistry, and £100,000 afterwards to 
Oxford for a Department of Pathology. These 
benefactions were then quoted when the Rocke¬ 
feller Fqun^ation in its turn was persuaded to 
8^6 * Department, of Biochemistry to Oxford, and 
to Cambridge £130,000 for its School of Pathology. 
The Rockefeller Foundation put full trust in 


Fletcher’s judgment, and his advocacy was a 
determining factor in many of the other great 
gifts which it has made with such generosity for 
the advancement of medical work in Great Britain. 
Among these gifts he was especially eager for the 
success of the London School of Hygiene and 
Tropical Medicine, sinoe through it ho hoped that 
the Council might gain closer co-operation with 
medical work in the Erqpire abroad. In the same 
sense he welcomed an invitation in 1928 to visit 
India as chairman of a Government Committee 
for the Organisation of Medical Research. The 
confidence which he then won among the Indians 
themselves was quickly proved by a gift of 
£250,000 for medical research in memory of Lady 
Tata, and he was appointed chairman of the 
Eurojxmn Committees advising the trustees in 
Bombay upon the scientific work itself. 

It is unnecessary to review the actual advances 
of medical knowledge which the Modical Research 
Council has in recent years helped to promote. 
These have been admirably summarised in the 
annual reports of the Council, to which later 
students will assuredly be indebted for a valuable 
historical account of the yearly progress, both that 
made and that contemplated, in different branches 
of medical resoarch in Great Britain. Moreover, 
as Fletcher himself emphasised in these reviews, 
much of the work was often not directly planned 
by the Council but merely supported in its total 
distribution of £80,000 a year to almost every 
university and centre of active work in Great 
Britain. 

Fletcher’s position was that of permanent sec¬ 
retary to a Council the scientific members of which 
wore changing yearly, and it often fell to Fletcher 
to initiate—and always to him to maintain—lines 
of policy, especially in matters of administration, 
which might require long years for their fulfil¬ 
ment. He had thus seen modical research with 
its national laboratory take its rightful place under 
the Privy Counoil side by side with the organisation 
for scientific research in chemical and physical 
questions affecting the manufacturing industries. 
He was finally satisfied that soienoe had obtained 
its due recognition by Government when to these 
two committees of the Privy Council a third was 
added in 1931, the Agricultural Research Council 
for scientific inquiry into the uses of plant and 
animal life. Then, so far as science could add to 
human happiness or welfare, the nation had given 
to it an organisation which could effectively—and 
that word had become one of Fletcher’s most 
frequently used adjectives—bring to practical 
men of affairs all the special knowledge that might 
aid the industries, the health and the nourish¬ 
ment of man. 

At the end of a career, the work done becomes 
the enduring record of a man, and other memory 
rarely lives longer than the recollection of his 
friends. But the simple oalendar of achievements 
misses the deeper question, that of the personality 
which inspired and was the work with both its 
faults and virtues. Fletcher's driving motive came 
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first through his intellect that knew the discipline 
of science, and then from the spirit of human sym¬ 
pathy that gave him an almost apostolic ardour in 
convincing men that this instrument of scientific 
thought must for the sake of man’s welfare be 
brought to fuller use in medicine. The achieve¬ 
ment of this aim was made possible by the rare 
gifts of Nature that were so happily combined in 
him. 

Fletcher’s mind was quick, critical and reten¬ 
tive. Ho grasped intuitively both the details 
and the wider relationships of the many 
problems continually placed before him ; and 
while he would lend sympathetic attention to 
every man with a piece of work to put forward, 
he made extraordinarily few mistakes in his 
judgment of men and their problems. His astonish- 
ing personal knowledge of almost all "the research 
workers receiving support in any way from the 
Council was utterly unlike that of an official 
administrator dealing only with written reports, 
for he sought to meet them as comrades in the 
field of scientific work who should discuss with 
him their problems and meet his ever helpful 
critioism. 

To this mastery of the intellectual side of his 
work were addod other qualities which made it 
easy for Fletcher to win goodwill at first acquaint¬ 
ance, while they determined the firm affection of 
those who had the happy fortune to know him 
more intimately. No friend ever had occasion to 
doubt the sincerity and staunch loyalty of his 
character; but even without proof of that 
constancy, it was difficult for a new acquaintance 
to resist the impression made by his frank manner, 
his splendid physique and the sense that ho gave 
of tireless strength and energy. His spirits 
remained unconquerably young, and the boyish 
half-smile—and perhaps some kindly jest—with 
which he could suddenly relieve the tedium of a 
dull discussion, will ever remain in the memory 
of his friends. These were many, and of enemies 
he had none airmng those who took what he 
never denied to anyone, the opportunity to know 
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him well. Cynioiszn, that closed defence of the 
doubting mind, he never used. Bather were his 
thoughts so freely brought to light that men were 
apt to misjudge as egotism what was little more 
than a too frank outpouring of the self-confidence 
that lies within all men of action. Perhaps in the 
same category was a habit of giving unsought 
advice, wore magistri , to others on the way in 
which they should manage their affairs. If mis¬ 
takes in this fashion arose, he was willing, even 
eager, to listen to criticism ; and to be aware of a 
misunderstanding on such personal grounds was 
so painful to him that he could not rest until it 
was banished. 

These two foibles were minor elements of weak¬ 
ness in Fletcher’s character, and he was quick to 
apologise for faults into which they might lead 
him. But on matters whore he felt that principles 
were at stake, he was ever an unyielding and a 
most formidable fighter. “Walter is a most charm¬ 
ing fellow but do be careful of rousing Morley.” 
Then he would make no concessions, and with out- 
spokon courage lie would pierce to the heart of 
arguments that he could show to be based on 
unthinking custom, however widely honoured or 
clothed with men’s resj>ect. On such issues he was 
utterly regardless of consequences to himself, 
caring only that the cause of scientific research, 
and of the Council in so far as it was identified 
with that, should not suffer sotback. He knew 
the past struggles through which medical science 
in England had lately come from smallness to 
high repute among the nations of the world, and 
he know what his share in that work had been. 
In moments of deeper emotion Fletcher would 
sometimes use the emphasis of old religious 
phrases. As his own end came so quickly near 
he might well have repeated to himself the 
words of Mr. Valiant-for-truth when he was 
going down to the river side : “I do not repent 
me of all the trouble I have been at to arrive 
where I am. My sword I give to him that shall 
succeed me in my pilgrimage, and my courage and 
skill to him that can get it.” T.R.E. 


News and Views 


New Buildings of the University of London 

The University of London was honoured on June 
26, when His Majesty the King, who was accom¬ 
panied by tho Queen, laid the foundation stone of 
the new buildings which are to be erected on the 
Bloomsbury site. Their Majesties were accompanied 
by Lord Irwin, president of the Board of Education, 
and were received by the Earl of Athlone, Chancellor 
of the University, and the Mayor of Holbom. The 
chancellors and vice-chancellors of the principal 
universities of Great Britain and Ireland, and repre¬ 
sentatives of Dominion and foreign universities and 
learned bodies formed part of the notable company 
which witnessed the ceremony. In the opening 
address, the Earl of Athlone referred briefly to the 
history of the University, pointing out that although 


tho University now has more than 12,000 internal 
students and a similar number of external students, 
it has never had a home of its own. The University 
is, he said, “standing upon the threshold of the great 
inheritance she has built up for herself, a heritage 
which means nothing less than that she shall become 
not only the University of London in name but in 
deed and in reality London’s University.’* The King 
replied, before laying the foundation stone, con¬ 
gratulating the University on the approach of the 
centenary of its existence and on the prospect of 
possessing a group of buildings as headquarters for 
its far-reaching work and influence. He continued: 
“I count it of good omen that in these difficult times 
we have the opportunity of showing an unshaken 
faith in the inestimable benefits of knowledge and 
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education. No leas auspicious is the alliance in this 
good oause between friends of education in the Old 
World and the New. The Rockefeller Foundation, 
our own Government, the citizens of London in 
corporate and in private capacities all sharo in a 
memorable achievement.’* An article discussing the 
building scheme appeared in our issuo of July 9, 
1032 (p. 49), and another dealing with the develop¬ 
ment of science in relation to the University in 
Nature of June 24 (p. 896). 

Dr. R. A. Fisher, F.R.S, 

Dr. R. A. Fisher, head of the Statistical Depart¬ 
ment of the Rothamuted Experimental Station, has 
been appointed to the Gal ton chair of eugenics at 
the University of London. Since 1919, when he first 
went to Rothamsted, Dr. Fisher has successfully 
developed statistical theory so as to make application 
poeaiblo to the somewhat special type of data 
furnished by agricultural experiments, and he has 
also devised new methods of experiment which have 
proved very valuable in minimising tho disturbances 
due to soil heterogeneity and other unavoidable 
irregularities in the experimental material. This is 
the third professorship obtained by members of the 
Rothamsted staff during tho past twelve months, the 
two earlier appointments being that of Dr. W. B. 
Briorley to the chair of agricultural botany at the 
University of Reading and of Dr. R. H. Stoughton 
to the chair of horticulture in tho same Univer¬ 
sity. 

Joseph Niciphore Niepce 

A century ago, on July 5, 1833, at the age of 
sixty-eight years, Joseph NietSphoro Niepce, the 
pioneer of photography, died noar his birthplace, 
Ch&lon-sur-Saone. Born on March 7, 1765, in good 
ciroumstanoes, Niepce, who was of a meditative and 
poetical temperament, entered the army in 1792, 
but after serving for two years had to resign owing 
to ill-health and failing eyesight. Afterwards, for 
six years, 1795-1801, he hold an administrative post 
in the Nice district and then returned home and with 
his brother devoted himself to mechanical and 
chemical experiments. Having his attention directed 
to the new art of lithography, he conoeivod the 
idea of making pictures by the aid of the sun. Many 
years were spent before he succeeded in obtaining 
impressions on plates of polished metal covered with 
osphaltum. Some of his results were shown to the 
Royal Society in 1826. Niepce then became associated 
with his countryman, Louis Jacques Daguerre 
(1789-1851), by whom, after Niepce’s death, the art 
of photography was established on a practical basis. 
The first daguerreotypes were produced in 1839, and 
shortly afterwards the French Government granted 
Pensions to Daguerre and to Niepce’s son, Isidore. 
To-day both inventors are commemorated by statues ; 
Daguerre at Cormoilles and Niepce at Ch&lon-sur- 
Sa6ne. In fashioning the statue,of Niepce, one 
writer says: "The sculptor worked for nothing, 
animated by no motive more selfish than the desire 
to express in lasting bronze his respect for a great 
row’s memory. If every human being who has 


had occasion to be grateful to the discoverer of 
photography had contributed to his work the sculptor 
might have been royally remunerated, and the 
statue, instead of bronze, might have been of silver 
and gold." In the museum not far from the square 
in Ch&lon are preserved some of the apparatus with 
which Niepce mode his notable experiments. 

Experimental Production of Cancer 

The discussion on experimental carcinogenesis and 
the experimental transmission of cancer at the Royal 
Society on Juno 15 was rather of tho form of a 
symposium which, in spite of compression by the 
speakers, could not be completed in tho two and a half 
hours occupied. The possibilities of the genetic hypo¬ 
thesis of Boveri and Bauer were not further explored 
than tho brief summary given by tho openor, Dr. J. A. 
Murray. Of the subsequent speakers, valuable con¬ 
tributions to the virus hypothesis wore made by 
Drs. Peacock, Andrewes, W. Oramor and J. McIntosh. 
Tho chemical carcinogenic agents and their mode of 
action formed the subject of an extremely interesting 
review by Dr. J. W. Cook, who dealt with tho possi¬ 
bility of substances of similar action and chemical 
constitution being formed in the body by non-specific 
irritants. The biology of the tumours in fowls pro¬ 
duced by tar, etc., was described by Dr. Peacock 
and Prof. J. McIntosh. Prof. A. E. Boycott reminded 
the meeting of the fascinating possibilities for specula¬ 
tion presented by a combination of the primary 
I hypotheses discussed. 

Origins of the General Relativity Theory 

The Gibson foundation lecture, delivered at the Uni¬ 
versity of Glasgow by Prof, A. Einstein on June 20, con¬ 
sisted of a first-hand account of the mental struggles 
that precede tho establishment of new fundamental 
ideas in science. The special relativity theory showed 
that velocity was purely relative, and from one point of 
view the same should be true of acceleration, yet 
physics seemed to show evidence to the contrary. 
The attempt to include gravitation in the special 
theory hod to bo abandoned. Prof. Einstein came to 
tho conclusion that the key to the real understending 
of inertia and gravitation was the experimental 
result that all bodies in a gravitational field were 
subject to the same acceleration. From 1908 until 
1911 he endeavoured to apply this, but a dilemma 
arose from whioh he did not escape until 1912, when 
he conjocturod that the space-time continuum had 
a Riomann metric. The development of this hypo¬ 
thesis by the aid of the absolute differential calculus 
of Ricci and Levi-Civita kept Einstein and Grossmaxw 
busy from 1912 until 1914. They found the correct 
gravitational equations, but failed to recognise their 
physical validity, and thus wasted two years of hard 
work. Finally Einstein "returned penitentially to 
the Riemann curvature". “Our final results appear 
almost self-evident . . . but the years of searching 
in ihe dark for a truth that one feels but cannot 
express; the intense desire, and the alternations of 
confidence and misgiving, until one breaks through 
to clarity and understanding, are only known to him 
who has himself experienced it.” 
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Silica-Glass from the Libyan Desert 

A wind-worn lump of clear and transparent, pale 
yellowish-green silica-glass resembling bottle-glass 
from tho Libyan Desert, has been presented to the 
Department of Minerals of the British Museum 
(Natural History) by the Survey of Egypt* This 
material has been recently discovered by Mr. P. A. 
Clayton of the Desort Surveys at latitude 25° 20' N., 
longitude 25° 30' E. (about 480 miles south-west of 
Cairo). It was found in considerable amount and 
over a wido area (20 km. by 20 km.) as isolated pieces 
up to 10 lb. in weight in the hollows between the 
sand-dunes. It closely resembles tho problematical 
glass long known from Bohemia and Moravia, which 
has been cut os a gerfe a tone under the names ‘bottle- 
stone* and *■water-ohry soli to’. This is also known as 
nioldavite and, with tho auatralites (‘blackfellow’s 
buttons’), it is classed with the tektites, the origin of 
which is still obscure. The now glass from the Libyan 
Desert is found in much larger pieces and in greater 
quantity than any toktite yet known. It differs from 
the abundant silica-glass found last year by Mr, 
Philby around the motoorite craters at Wabor in 
Arabia in showing an indication of flow structure and 
in the almost complete absence of bubbles ; but it 
forms a very suggestive link between tektites and 
the silica-glass that has been definitely proved to 
have been formed by the fall of large meteorites. 

Botanical Acquisitions at the British Museum 

(Natural History) 

Mias I. M, Wright has presented to the Depart¬ 
ment of Botany of the British Museum (Natural 
History) the British herbarium of her father, C. A. 
Wright, which contains about 6,000 specimens. The 
interest of the collection is that it contains plants 
from several eminent botanists who used to send 
them to Wright, as for several years he was unable 
to travel from his homo at Kew on account of lame¬ 
ness. Dr, A. B. Rendle has recently been on a 
botanical trip to Jamaica and Bermuda and has 
brought back about 800 plants in whioh all the main 
groups are represented. The stay in Jamaica was 
short and collecting also suffered on account of the 
recent severe drought, but the collection as a whole is 
likely to prove of special interest. Dr. Rendle has 
been engaged for many years on the “Flora of 
Jamaica” and is therefore specially qualified to make 
the best use of what opportunities there were. The 
plants of Bermuda, accompanied by copious notes, 
will serve as an indication of tho present state of the 
flora, from which many endemic species are being 
ousted by aliens. 

Colourless Generators of Anthocyanins 

In continuation of their survey of the antho- 
oyanins, Prof, and Mrs. Robert Robinson, in a paper 
recently published in the Biochemical Journal, have 
established the presence of a new class of colourless 
generators of anthocyanidins, which were first noted 
by Rosenheim and have been worked on to some 
extent by Jonasco. Such compounds are apparently 
quite widely distributed in plants ; they require 


boiling with 10 per cent hydrochloric acid for a 
minute or so before they are converted into coloured 
anthooyonidin. Prof, and Mrs. Robinson are the 
first to recognise that the-change is one of dehydra¬ 
tion and not of oxidation, and to this extent the 
name leuco-anthocyanin suggested for the class is 
unfortunate. They assume that carbons 3 and 4 
in the middle ring of the complex three-ring anfcho- 
cyanidin formula both carry hydroxyl groups and 
that on dehydration there is loss of hydroxyl at 4 
and hydrogen at 3. It is early yet to speculate on 
the significance of these compounds, which may be 
precursors of tho anthocyanidins proper: thoir 
structure fits in with the theory that such compounds 
are derivod from two and a half molecules of sugar. 
It is further of interest that many of the leuco - 
anthocyanins listed are obtained from bark and 
wood. The new discovery shows that even the 
identification and the synthesis of the natural 
anthocyanins have not terminated the potentialities 
of this interesting field of inquiry. 

The Newcomen Society 

The summer meeting of the Newcomen Society 
was hold in Cornwall on June 13-16. On arrival at 
Falmouth, which was its headquarters, the members 
were received by the Mayor, Alderman J. Harris, and 
other members of the Council, and in the Municipal 
Building in whioh the reception took place, Mr. W. T. 
Hooper, tho borough librarian, had arranged an 
exhibition relating to Cornish engineers and 
engineering. The meeting was devoted almost 
entirely to excursions to mines, foundries, engine- 
houses, china-clay works and places of interest with 
engineering associations, such as the houses in 
which Watt, Boulton, Trevithick, the Homblowers 
and others lived from time to time. On behalf of 
the Society, the president, Mr. H. W. Dickinson, laid 
a wreath on tho statue of Trevithick in Camborne 
and at St. Gluvias Church, Penryn ; Mr. Hooper 
gave a short account of the work of the Homblower 
family, one of whom, Jonathan Homblower, was a 
pioneer of the compound steam engine. Although 
in many parts of the county are still to be seen fin© 
specimens of ‘Cornish’ engines, the extension of the 
'grid’ will soon lead to these falling into disuse, 
electrically driven pumps being particularly suited 
for much of the work. 

Spectroscopic Conference at Massachusetts Institute of 

Technology 

The programme for the Spectroscopic Conference 
to be held at the Massachusetts Institute of Techno¬ 
logy, Cambridge, Mass., on July 17-2L has recently 
been .issued. The following topics will be discussed : 
quantitative spectroscopic analysis of materials, 
Dr. C. E. K. Mees, Dr. W. F. Meggers, Mr. C. C. Nitchi© 
and Mr. F, Twyman; biological and photochemical 
applications of speotroscopy, Prof. G. B.Kistiakowsky * 
Mr. P. A. Leighton, Mr. W. A. Noyes and Mr. F. 
Twyman; physical and astrophysical aspects of 
spectrosoopy, Prof. F, H. Crawford,Prof. G. H. Dieke 
and Prof. D. H. Manzel ; analysis of complex spectra. 
Dr* K. Bums, Prof. G. H, Dieke, Dr. W, F, Meggers 
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and Prof. A. Q. Shenstone; spectroscopy and atomic 
structure, Prof. G. R, Harrison, Prof. D. R. Hartree 
and Prof. J. C, Slater. Only the mornings are to be 
occupied with these topics, the afternoons being left 
free for informal discussions, the inspection of 
laboratories, etc. The Conference, it should be noted, 
is merely the central feature of a summer research 
gathering of apectroaoopists which it is hoped will 
become an annual feature of the Institute’s pro¬ 
gramme. Already this year a number of investigators 
have stated their intention of sending some time 
investigating specific problems with the very com¬ 
plete spectroscopic equipment now available at the 
Institute. 

The British Electrical and. Allied Manufacturers' Associ¬ 
ation ('Beama') 

The ‘Beama* (Kingsway, London, W.C.2) has 
recently published a book entitle*! “Twenty-One 
Years’* which gives an interesting review of the work 
done by the British Electrical and Allied Manufac¬ 
turers* Association since it was founded in 1911. The 
founders thought that voluntary co-operative action 
would go far to meet the economic difficulties which 
at that time were proving a severe handicap to the 
development of the electrical industry in Great 
Britain. Practically all the electrical manufacturers 
in the country are members of this Association. It 
has done excellent work in introducing order into 
tho commercial relations between its members and 
its customers. Its opinion lias carried great weight 
when legislation affecting the industry has been pro¬ 
posed. It has promoted far-reaching policies of 
research and standardisation benefiting engineering 
in general. The principle behind the Association’s 
activities has been co-operation without the sacrifice 
of individual initiative. It has succeeded in linking 
together the manufacturing interests with the lead¬ 
ing professional engineering institutions. Mr. D. N. 
Dunlop has been the director of the Beam a since its 
start and much of its success is due to him. It has 
don© excellent work in providing for the education 
in Great Britain of students from all countries, par¬ 
ticularly from the Dominions. In 1920 it founded 
a research association which has done excellent work. 
During the past few years electrical manufacturers 
have begun to increase their exports to Europe, a 
sign of competitive efficiency. The Association took 
a leading part in encouraging the World Power Con¬ 
ference and also in encouraging the National Grid 
Scheme, the largest electrical achievement in tho 
world. 

The National Physical Laboratory 

Thh report of the National Physical Laboratory 
for the yea* 1932 is an illustrated volume of 277 pages 
which giveh a short account of the activities Of each 
department of the Laboratory. Owing to the trade 
depression, the number of investigations carried out 
for industry and the number of routine tests have 
fallen off, and the resulting diminution of income 
has necessitated reduction of expenditure on materials 
“nd equipment, and leaving vacancies on the staff 
causrfd by resignations unfilled. The new tank for 


ship tests has been completed, the acoustics building 
is nearly ready and the new wind tunnel for high 
speed tests is well in hand. The erection of the 
photometry building has been postponed. A gift 
of £5,000 has been received from Sir James Lithgow 
for a propeller water tunnel in the Froude Laboratory. 
In addition to eighty reports and memoranda on aero¬ 
dynamical subjects, ninety-one official and twenty 
unofficial pajjcra on other branches of the work of 
the Laboratory have been published in scientific and 
technical journals during tho year, and they afford 
ample evidence that the Laboratory is taking a 
prominent part in the advance of ficience and in¬ 
dustry. 

Physics in American Industry 

In connexion with an editorial noto in the April 
issue of the Review of Scientific Instruments , American 
manufacturers are urged to keep in touch with the 
fundamental science of physics in all industries which 
deal with the mechanical and electrical properties of 
materials, the fiow of heat, the use of colour and the 
reproduction of sound : and some useful information 
is given as to tho means at present available for 
securing this contact. The Review, which is published 
monthly, goos free to every member of five scientific 
societies and at a reduced subscription to any person 
who already subscribes to one of tho soven other 
journals dealing with physics, which are published in 
the United States. A large proportion of tho five to 
six thousand copies of the Review goes into tho hands 
of people associated in one way or other with manu¬ 
facturers, but the editors consider that in the interest 
of industry many more copies should be utilised in 
this way. It is hoped that the association of local 
physical societies with the recently formed American 
Institute of Physics will help to link physics and 
industry more closely throughout the United States. 

Science and Education in Poland 

The two outstanding contributions in vol. 16 of 
Nauka Polska , an annual publication devoted to 
studies in science and letters in Poland, are “The 
New Trends in Scientific Thought” by Prof. C. 
Bialobrzewski and “The Promotion of Education in 
the Provinces of Podolia, Volhynia and the Ukraine 
before the Partition of Poland” by Prof. A. Knot. 
Prof. Bialobrzewski is conoemed mainly with the 
philosophical outlook and with recent developments 
in psychology, but ho also remarks upon the progress 
now taking place in various branches of physics. 
He asserts that one epoch in the history of science 
has just closed and that another, more definitely 
creative, is beginning. Prof. Knot’s account of the 
early educational facilities in south-east Poland is 
a well-documented article. The author has traced 
the development of educational institutions in these 
remote districts from the fourteenth century to the 
close of the eighteenth, when the kingdom of Poland 
was Completely partitioned between Russia, Prussia 
and Austria. Mention is also made in this number 
of Nauka Polska of the celebrations held at Warsaw 
last year, commemorating the fifty years* existence 
of the Mianowski Institute. Among the notes from 
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abroad there is an account of the organisation of 
science in Great Britain with speoial reference to the 
aims and objects of the British Association and of the 
British Soienoe Guild. 

Power Production in the United States 

The chief sources of energy to-day in the United 
States are coal and petroleum, which between them 
account for more than 90 per cent of the demand, 
water power supplying only 10 per cent. A marked 
change has occurred in the relative proportion of 
energy obtained from coal and oil in that country 
over the last two or three decades. According to 
Messrs. W. S. Hutchinson and A. J. Breitenstein, 
whereas thirty years ago 91 per cent of the horse 
power came from coal and only 4 per cent from oil 
and natural gas, in 1930 horse power from coal had 
decreased to 60 per cent while that from oil and gas 
had risen to 31 per cent. It is estimated that by 
1950 coal will furnish only 46 per cent of the country’s 
powor, whilo 45 per cent will come from oil and gas, 
the remaining energy being derived from water power. 
Consumption of coal in America apparently reached 
its zenith in 1917* according to Science Service of 
Washington, D.C., but from this date declino has been 
rapid, dropping from 6 08 tons per capita to 4 *2 tons 
in 1930 ; a further drop is forecast for 1950. Although 
figures, and particularly estimates regarding the i 
relative importance of coal and oil fuels, can be mode j 
to be most misleading, this summary of the situation in 
America, together with the forecast which experts 
have made, are not without interest and significance 
in the controversy which is still waging on this very 
question in Great Britain. 

Announcements 

Sin Richard Gregory, Bt., editor of Nature, 
has been elected a fellow of the Royal Society under 
the provisions of Statute 12, which provides for the 
recommendation by the Council of “persons, who, 
in their opinion, either have rendered conspicuous 
service to the cause of seienoe, or are such that their 
election would bo of signal benefit to the Society”. 

Brigadier E. E. B. Mackintosh has been 
appointed director and secretary of the Science 
Museum in succession to Sir Henry Lyons who is 
retiring next October. 

Prof. Johan Hjort will deliver the next Huxley 
Memorial lecture at the Imperial College of Science 
and Technology, on May 4, 1934, at 6.30 p.m. The 
subject of his lecture will bo “The Restrictive Law of 
Population”. Prof. Hjort is professor of marine 
biology in the University of Oslo, and was formerly 
director of Norwegian Fisheries. Ho was elected a 
foreign member of the Royal Society in 1916. 

At a meeting of the Royal Meteorological Socioty 
held on June 21, it was announced that the Council 
had decided to recommend to a special general 
meeting of fellows the adoption of revised by-laws, 
whereby the annual subscription would become two 


guineas as from January 1, 1934, instead of three 
guineas as at present. It is hoped that as a result 
there will bo an increasing number of new fellows. 

The annual conference of the Museums Association 
will be held at Norwich on July 3-7, under the presi¬ 
dency of Sir Henry Miors. Several papers will be 
road and two discussions have been arranged, namely, 
“Provincial Art Galleries” and “The Illustration of 
Natural Science”. A film entitled “The Bittern in 
Norfolk and other Illustrations of Bird Life”, will 
be exhibited by Lord William Percy. Further 
information can bo obtained from the Local Secre¬ 
tary, Museums Conference, Castle Museum, Norwich. 

The Minister of Health has made Amendment 
Regulations, to come into force on September 1, to 
the Public Health (Imported Food) Regulations, 1925 
(Statutory Rules and Orders, 1933, No. 347), with 
explanatory circular (Circular 1325). The principal 
purpose of the Amendment Regulations is to extend 
the oxisting scheme of certification now applied to. 
the importation of any edible part of a pig so that it 
will apply in the same way to the edible parts of 
cattle, sheep and goats. 

A Supplement to the Times of June 20, ontitled 
a “Gold Number”, gives an account of gold from a 
number of different aspects. It is shown that the pro¬ 
duction of gold is in some respects a British Imperial 
monopoly, the British Empire producing something 
like 70 por cent of the world’s gold output, 50 per 
cent of this output being due to the Transvaal. The 
issue is a vory complete one and contains information 
on practically every aspect of gold production and 
utilisation. 

Applications are invited for tho following appoint¬ 
ments, on or before the dates mentioned :—A 
lecturer in mechanical engineering at the Municipal 
Technical College and Junior Technical School at 
Bolton—The Director of Education, Education 
Offices, Nelson Square, Bolton (July 7). A head of 
the Department of Biology at the Chelsea Polytechnic, 
London, S.W.3—The Principal (July 8). An assistant 
lecturer in organic chemistry at tho University 
College of North Wales, Bangor—The Registrar 
(July 10). A demonstrator in zoology at University 
College, Southampton—The Registrar (July 10). 
An assistant lecturer in mathematics at King’s 
College, Strand, London, W.C.2—The Secretary 
(July 10). A junior lecturer in chemistry at The 
University of Edinburgh—The Secretary (July 10). 
A librarian and curator of the museum for the 
Borough of Whitehaven—The Town Clerk, Town 
Hall, Whitehaven (July 15). An assistant lecturer 
in physics at the University of Leeds --The Registrar 
(July 17). An assistant master in machine design, 
applied mechanics, electricity, etc., at Erith Tech¬ 
nical College—The Principal, Erith Technical College, 
Belvedere. A science master at Eastbourne Tech¬ 
nical Institute—The Town Clerk and Secretary, 
Education Office, Mead's Road, Eastbourne. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by hie correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers o/, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

Date and Place of Priestley's Discovery of Oxygen 
In Nature of March 11, Mr. H. G. Wayling states 
that “At Lansdowno House on August 1, 1774, 
Priestley discovered oxygen” ; and a similar state¬ 
ment is made by Sir Philip Hartog in the “Dictionary 
of National Biography”. 

Sir Edward Thorpe in his “Joseph Priestley” says, 
however, that “the course of inquiry which he began 
at Leeds was continued by him with characteristic 
assiduity and conspicuous success at Caine”, and 
again, “The years which Priestley spent at Calno 
constitute the most fruitful }>eriod of his scientific 
caroer”, and “it cannot bo maintained that during 
the subsequent period he added many first-rate facts 
to our knowledge, or indeed discovered any facts at 
all comparable in importance with those ho ascer¬ 
tained dining his Life in Wiltshire”. 

Moreover, Lord Shelburne, when he became 
Priestley’s patron, was, Thorpe tells us, “living in 
retirement at Bowood” which was near to Caine ; 
and provided for Priestley “a pleasant house at Caine 
in the summer and a house in town during the 
winter”. 

Further, on p. 34 of vol. 2 of “Experiments and 
Observations on Different Kinds of Air”, Priestley 
says : “Mr. Warltire, a good chymist, and lecturer in 
natural philosophy, happening to be at that time 
in Caine, I explained my views to him, and was 
furnished by him with many substances which I 
Could not otherwise have procured. With this 
apparatus, after a variety of othor experiments, an 
account of which will be found in its proper place, 
on the first of August 1774 I ondeavoured to extract 
air from mercurius ccdcinatus per se ; and I presently 
found that, by means of this Ions, air was expelled 
from it very readily.” 

Soon after this, Priestley visited the Continent 
with his patron, and met Lavoisier in Paris ; but 
in the following March ho was back again in Caine. 
This is shown by an autograph letter which I have 
been privileged to see amongst a collection in Dr. 
Williams’s library in Gordon Square. In this letter, 
Priestley, after referring to his indifferent health— 
he was suffering, he says, from painful boils—states 
that when able he hoped to continue his experiments 
on the new air, which he was now able to prepare 
in larger quantity ; and at the foot of this letter, 
on the left hand side, occurs the single word “Caine”. 

In view of this evidence one would not doubt 
that Priestley discovered oxygen in Wiltshire rather 
than in London, were it not for the categorical state¬ 
ment in the “Dictionary of National Biography”. 
Is there any evidence to support this statement ? 
I have found none. R. M. Caven, 

The Royal Technical College, 

Glasgow, C.l. 


I am obliged to the Editor of Nature for having 
oominunioated to me the foregoing letter by Prof. 
Caven, 


I wish at the outset to say, after looking through 
the voluminous notes on which my article on Priestley 
was based, that I cannot confirm my statement that 
Priestley’s experiment of August 1, 1774, on mercurius 
calcinatus per se was made at Lansdowno House, and 
I think Prof. Caven is probably right in suggesting 
that it was made at Caine. But the matter does not 
end there. My error must, I think, have been due 
to the following passage (of which I have been 
reminded by Sir Harold Hartley) in a letter of 
Priestley of April 1, 1775 : 

“By the hoat of the flame of a candle ... I got 
the pure air 1 discovered in London in groat plenty 
from a variety of cheap materials ; not only from rod 
lead, but many earthy substances moistened with 
spirit of nitre and dried,” etc. 1 

This should be rood in connexion with the following 
well-known passage from the “Experiments and 
Observations on Different Kinds of Air”, vol. 2 
(1775), p. 40, in which, after referring to his experi¬ 
ment of August 1, 1774, Priestley says : 

“In this ignorance of the real nature of this kind 
of air, I continued from this time (November) to the 
1st March following.” 

The comparison of these two passages indicates 
clearly that for Priostley himself the date of the 
“discovery of oxygen” was March 1, 1775, and the 
place, London. 

That Priestley’s experiments in London were made 
in the house now called Lansdowno House (but which 
was then called Shelburne House, presumably until 
Lord Shelburne became Marquis of Lunadowne in 
1784)® is shown by a passage in his “Philosophical 
Empiricism” (1775), p. 4, where he speaks of having 
shown some of his experiments (on oxygen) at that 
houso to friends on May 23, 1775, the day boforo he 
wrote his third letter on the subject to the Royal 
Society. (I owe this reference to Prof. A. N. Mel- 
drum.) 

An undue importance has, as I have always thought, 
been attached to the date August 1 , 1774, since, as 
Priostley himself pointed out®, he “was in possession 
of”, that is, had isolated, the now gas in his laboratory 
“before the month of November 1771”—though he did 
not recognise the fact either then or in August 1774. 
It is to bo hoped that the statement that Priestley 
“discovered oxygen on August 1 , 1774” may now 
disappear from our textbooks. 

An examination of the letter-books of the Royal 
Society and of the Journal Book has revealed cortain 
slight inaocuracios in the text of Priestley’s throo 
letters on the discovery of oxygen ptiblished in the 
Philosophical Transactions (vol. 66, pp. 384-394 ; 
1775); and together with the letter in Dr. Williams’s 
library of March 25, 1775, addressed to Rev. Theo- 
philus Lindsey (the letter to which Prof. Caven 
refers), these MSS. enable one to trace Priestley’s 
movements at the time. Letter I to Sir John Pringle, 
resident of the Royal Society, is in Priestley’s own 
andwriting and is dated “London, March 15, 1776” ; 
that letter was read on March 23, 1775 ; and this 
must be taken as the date of Priestley’s first public 
announcement of the discovery of oxygen. Letter II 
is not printed in full but is in reality an extract from 
a letter of April 1, 1775 to the Rev. Dr. Richard Price; 
it is in Price’s handwriting ; it is definitely stated in 
it that the letter was dated Caine, April 1 ; and it was 
read on April 6, 1776. It was quite natural that 
Priestley should refer in it to the gas which he “had 
discovered in London” as Price, his intimate friend, 
and himself a fellow of the Royal Society, would 
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have known about the gas and also that he had 
recently gone from London to Caine. (The letter 
to Lindsey shows that he was already in Calno on 
March 26.) Letter III was from Priestley to Pringle 
and is dated London, May 24, 1776 ; it was read on 
May 26, 1776. The Philosophical Transactions 

wrongly give the date of Letter III as May 26, and 
an inset at the beginning of the communications 
wrongly suggests that all three letters were read on 
that day. 

To complete the matter, it may be added that 
the MSS. show that Priestley asked Price to show 
Letter II to Pringlo, so that, if he chose, it might 
be “read to tho Royal Society, but not to be pub¬ 
lished 1 ’, but that he withdrew his objection to pub¬ 
lication. Letter I has endorsed on it “Withdrawn 
by the President through mistake, believing that 
such was Dr. Priestley’s inclination”. But the words 
are crossed out, perhaps to avoid their being repro¬ 
duced by the printer. Obviously the passage in 
Priestley’s Letter II made Pringle doubt if he wished 
hie Letter I to be published. It is probable that 
Priestley only hesitated about the publication of 
Letter II because he wished to continue his experi¬ 
ments before publishing them. I am afraid that 
some of these details may seem meticulous ; only 
the importance of the discovery to which they refer 
justifies my taking up so much space. The points 
of chief importance are the place and date which 
Priestley himself assigns to his great discovery. 

P. J. Hartou. 

6 Inverness Gardens, 

W.8. 

1 Phil. Tram .. 65, 300; 1775. (The Italics are mine.—P.J.M.) 

• Lord Lansdowne. to whom 1 sent a copy of this letter, confirms 
my statement that Shelburne House and Lansdownc House were the 
same. Ho adds tliat the room at Bowood (Lord Shelburne's country 
seat near Caine) In which Priestley conducted his experiments Is to 
this day kaowu as "The Laboratory", though It has ocrtainly not 
been used as such since Priwstley's, and, following him, lngenhousz'a 
time. Lord Lansdowne thinks tliat the experiment of August 1, 1774, 
was in all probability made In this room, though It may have taken 

E lace at the private house (on "the Green" at Caine) where Priestley 
ved when he was In Lord Shelburne’s employ. 

• "See Experiments and Observations on Air , vol. 1, pp. 155-167 ; 
1774; and "Kxpts. and Obsns. relating to . . . Natural Philosophy", 
vol. 1, pp. 194 198; 1779. In those early experiments Priestley 
obtained oxygon from saltpetre. 


Isomeric Forms of Carotene and the Further 
Purification of Vitamin A 
Calcium hydroxide or calcium monoxide are 
splendid adsorbents for carotene. One chromato¬ 
graphic adsorption suffices to bring about a complete 
separation of a- from (i-carotene. The a-form has 
thus been isolated in an absolutely pure state, showing 
a melting point of 183° uncorr., 187° corr. The 
absorption spectra of (i-carotene in antimony 
trichloride solution has up to now been described 
as showing characteristic bands, one at 500 mg, 
the other at 642 mg. We find that under tho same 
conditions, pure a- and pure 0-carotene each give in 
reality only one of those bands. That one at 600 mg 
belongs to the ^ compound, the other at 542 mg to 
the a oompound. 

Highly concentrated vitamin A can be further 
purified in the same manner and also separates into 
two fractions. The main portion, which we will call the 
P substance, shows the well-known absorption at 
328 mg, the other much smaller fraction, only a few 
per cent, a band at 270 mg. Vitamin A preparations 
purified according to the old methods give in anti¬ 
mony trichloride solution, just as impure carotene 


does, two absorption bands. After purification by 
adsorption on calcium hydroxide, the (J-fraction 
shows the band 620 mg. The solution of the a-fraction 
has at the beginning only the band at 580 mp, but 
very soon a band at 620 mp also appears, probably 
in consequence of an isomerisation. 

The analysis of the p-fraotion agrees exactly with 
the formula C S0 H l0 O and ozonisation yields geronic 
acid. This fraction therefore represents the substance 
for which we proposed our vitamin-A-struoture 
formula. 

P. Karrer. 

O. Walker. 

University, K. ScHdrr, 

Zurich. R. Morf. 

May 29. 


Vitamin A Concentration of Cod Liver Oil correlated 
with Age of Cod 

Acting upon the previous recommendation of the 
Imperial Economic Committee for the consideration 
of n^search to throw light on “the nature of the 
variations in the vitamin content of cod liver oil pro¬ 
duced from fish from various sources and a study of 
tho underlying causes of such variations”, the 
Empire Marketing Board in 1930 published tho 
report of Drummond and Hilditch (E.M.B. 35) on 
the “Relative Value of God Liver Oils from Various 
Sources”. These investigators established the 
superior richness of the liver oils of Newfoundland 
cod from actual observations on Newfoundland, 
Scottish, Icelandic and Norwegian samples, and in 
their study of the causes of the variations reported 
as follows : “There appear to be two important 
factors influencing the concentration of vitamin in 
the liver. The first is the nature of the food supply, 
and the second is the quantity of oil stored in the 
liver”. They concluded that, “Tho richest vitamin 
oils will, therefore, be obtained in areas where 
abundant food supplies for the fish are available and 
at seasons when the oil content of the livers tends to 
be low”. 

Numerous investigators have been studying this 
problem, and up to the present time no very satis¬ 
factorily cloar-cut explanation has been forthcoming. 
Since the inception of this Laboratory two years ago, 
I have been studying the problem of vitamin con¬ 
centration. Conditions are ideal for obtaining liver 
oil samples ; the cod are obtainable on the spot and 
the oil samples can be prepared immediately in the 
laboratory. Indeed, the lack of such facilities is 
probably tho roason for much confusion in work 
done on long-kept samples of doubtful origin. I have 
been able to establish a definite relationship between 
vitamin A concentration, colour of the liver oil and 
the age of the cod. Young cod give liver oils of pale 
colour and of low vitamin content, whilst old cod give 
richly pigmentod oils of high vitamin oontent. The 
extreme valuos so far found for Grand Bank cod are 
as follows : 


Vitamin A value: 
Lovlbond blue units 
(10 per oent dll.) 

Colour of oil 
measured in 1 cm. 
cell. 

Length 

ood in 
cm. 

Approx, 
age of 
cod In 
Tears 

Yellow 

Bed 

2-5 

0-0 

0-1 

42 

4 

2-5 

0-5 

01 

52 

e 

21-0 

2*2 

0-3 

105 

12 

24 •& 

2*4 

0-2 ! 

117 
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Reported differences in vitamin A values between 
average commercial east coast oil samples and average 
west coast samples have boon confirmed. The west 
coast samples are twice as potent as the east and 
evidence has been obtained to explain the difference 
as being due to the preponderance of older fish on 
the west coast of Newfoundland. Whilst those west 
coast fish are older fish, they are not larger fish 
because they have a slower growth rate 1 . The average 
annual vitamin values of the oil samples may possibly 
fluctuate within narrow limits defined by the pre¬ 
dominating year classes of commercial sire fish, and 
this possibility will bo investigated. 

The conclusion can now be drawn that the relative 
value of the oils from different sources depends upon 
the growth rates and ages of the cod at those sources. 
Thus Graham* gives the age of a 78 cm. cod of the 
North Sea as five years. A 78 cm. cod of Grand 
Rank, Newfoundland is, according to Thompson, 
eight to nine years old, owing to a slower growth- 
rate. Tho liver oil therefore has, according to rny 
work, a higher vitamin A concentration. 

That large variations in vitamin concentration of 
the liver oils occur with fwh feeding on tho same 
grounds and obtaining tho same food materials is 
now apparent. Also, variations in vitamin concentra¬ 
tion over a period when the oil yield covers its limits 
do not attain magnitudes at all comparable with tho 
differences attributable to ago. Therefore the feeding 
conditions and oil content of the livers must play 
parts of minor significance in the variation in vitamin 
concentration. The major influence is the age of the 
fish. 

In view of the small amounts of vitamin present 
in the food sources of the ood and the doubt of 
synthesis of vitamin A from carotene in the liver, it 
may be argued that the increasing concentration 
with age represents an accumulation due to effective 
retention by the liver of the small daily amounts 
ingested. If the corresponding increase in intensity 
of pigment represents vitamin precursor, this is 
probably a similar accumulated ingestion. As con¬ 
centrated in the liver oil, vitamin A is presumably a 
storage product, not for immediate metabolic use, and 
there seems no apparent reason, apart from mass 
action effect, for cessation of synthesis of a storage 
product whilst the precursor is still available. There¬ 
fore, with regard to tho problem of the reason for 
the relatively large stores of vitamin A in tho liver 
of tho cod, the presont evidonoe points to ingestion 
of both carotene and vitamin, with effective retention 
and storage. The result is increasing accumulation 
of the vitamin with the years. 

Complete details will be published later, as ex¬ 
peditiously as the comparative isolation here will 
allow. 

N. L. MacPhrrson. 

Biological Laboratory, 

Newfoundland Fisheries Research Commission, 

St. John’s, Newfoundland. 

May 10. 

1 H. Thompson, Reports of tho Newfoundland Fishery Research 
Commission No. 4, Annual Report X93X. 

' Rapp, et Pror. Verb., 74 ; 1931. 


Chemical Test for Vitamin C, and the Reducing 
Substances Present in Tumour and Other Tissues 
In previous communications a method has been 
described for estimating the hexuronio (ascorbic) 
aoid content of foodstuffs, based on titration in acid 


solution with the oxidation-reduction indicator 
2-0-dichlorophenolindophenol after preliminary ex¬ 
traction with trichloracetic acid b a t *, Judging from 
the fact that this method when applied to' some 
forty common sources—mostly fruit and vegetable 
materials—enabled tho ‘minimal antisoorbutic doses’ 
to be calculated to give results in excellent agree¬ 
ment with tho values determined directly by bio¬ 
logical tosts, it is evident tliat the method has a 
considerable range of specificity. A number of neces¬ 
sary conditions and provisions were set out, which 
unfortunately there seems to have been some tendency 
to overlook, and it would appear advisable therefore 
to direct attention to certain considerations which 
must be borne in mind if the possibility of mislead¬ 
ing conclusions is to be avoided. 

As we have already pointed out®, the reagent does 
not possess an absolute degree of specificity. Notably, 
free cystein (which may be present in stale or auto- 
lysed materials) was found to reduce it as readily 
as did the vitamin itself : this could easily be allowed 
for by a separate determination for cystein by the 
Sullivan method. Adrenalin also reduced the indic¬ 
ator, but much loss intensely, so that in practice 
no ordinary natural source contains sufficient to 
interfere seriously. Products obtained by heating 
solutions of certain sugars, especially in alkaline 
media, tended to reduce the indicator; and we 
find that a number of proprietary baby foods and 
similar preparations give suspiciously high readings. 
Mr. A. L, Bacharach, of the Glaxo Research Lab¬ 
oratory, has titrated a series of specimens of malt- 
extracts by our method and found some of them 
to reduce the indicator strongly 4 . Among other 
materials of vogotablo origin we found that the 
following also react appreciably with tho indicator : 
yeast*; whole oats* ; incubated pea mush 7 . Since 
those materials have not hitherto boon regarded as 
sources of vitamin C, it would appear advisable to 
suspend judgment as to the precise nature of tho 
reducing substance in such special cases until the 
biological tests, now in progress, are concluded. 

Turning to the animal kingdom, it might liavo 
been anticipated that the specificity of the test 
would be less certain. Nevertheless we found that 
the suprarenal gland (not hitherto recognised as an 
antiscorbutic) was very potent, the biological activity 
agreeing with the value determined chemically ; and 
the some is true, approximately at least, for liver. 
A systematic survey of various animal tissues, 
initiated in this laboratory by Messrs. Birch and 
Dami®, showed that many of them gave very sub¬ 
stantial titres, often accounting for a large fraction 
of the total iodine-reducing value, hitherto hold to 
be a measure solely of the glutathione oontent. In 
the case of one of these materials, the aqueous humour 
of the eye, the very surprising indication of the 
presence of largo amounts of vitamin C has already 
been confirmed biologically 7 . 

Another material giving a high iodine value and 
of very obvious interest in this connexion is tumour 
tissue. Dr. E. lloyland of the Cancer Hospital 
Research Laboratory approached us for details of 
our method to apply to tumours. We are indebted to 
him for permission to refer here to his results, which 
show that tumour tissues of various kinds likewise 
reduce the indicator 8 . Our own independent observa¬ 
tions confirmed this finding, although our experiences 
were limited only to the Jensen rat sarcoma. This 
we find to give a very constant titre, equivalent in 
terms of hexuronic aoid to 0*4 mgm. per gm. of wet 
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tissue. Biological tests iiave so far given somewhat 
inconclusive results as to whether the titre is duo 
wholly to vitamin C. The freshly excised sarcoma 
(rendered available by the collaboration of Mrs. B. 
Holmes) was fed to a series of five guinea pigs in 
curative tests at the level of 3*5 gm, per day. If 
the indophonol titro were duo entirely to vitamin C, 
2*5 gm. per day would suffice as the minimal dose. 
However, the experimental animals receiving 3*5 
gm. lost weight as rapidly and survived no longer 
than the negative controls, although at death the 
degree of scurvy appeared loss severe. In such 
tests a complicating factor duo to the possible 
toxic effect of relatively largo amounts of animal 
tissue fed to a herbivorous species like the guinea 
pig has always to be borne in mind. Further assays 
by several alternative methods are in progress. 
In any case the presence in the tumour tissue of 
such high concentrations of an intensely reducing 
substance, hitherto unrecognised, seems of special 
significance, bearing in mind the distinctive character 
of the cell respiration of tumours. Furthermore, 
observations in another connexion with Dr. E. W. 
Fish seem to indicate that vitamin C is needed 
primarily for the maintenance of certain actively 
functioning cells, so that its apparent presence in 
tumour tissue seems additionally suggestive. It is 
proposed to investigate the effect of deprivation of 
vitamin C on tumour growth. 

Returning to the question of the applicability of 
the chemical test, it may bo concluded that, on all 
fours with the now well-known and extensively used 
antimony trichloride test for vitamin A, it. furnishes 
a valuable if not absolutely infallible guide. Certainly 
for fruits and vegetables as ordinarily dealt with, 
the test seems to give perfectly reliable results with¬ 
out further elaboration ; when unusual types of 
materia] are under investigation, the test must be 
used with due understanding. 

Nutritional Laboratory, Leslie; J. Harris. 

Cambridge. 

June 20. 

1 T. W. Birch, L. J. Harriaand S, N. Ray, NATURE, 181,273, Feb. 25, 
1038. 

* L. J. Harris and 8. N. Kay. Morfwm. J. t 27, 303 ; 1933. 

1 T. W. Birch, L. J. Harris and S. N. Ray, Iliochem. J., 27, &»0; 
1033. 

4 A. L. Bacharach, private communication. 

• L. J. Harris and 8. N. Ray. lliochrm. J. 26, 2007 ; 1032. 

' T. W. Birch and W. j. Dann, Naturk, Ufa, 409, April 1, 1933. 

r T, W, Birch and W. J. Dann, unpublished work. 

1 E. Boyland. private communication ; Biftchem. */,, in tlx* press. 


The Rise of the Himalaya 
During the present Mount Everest Expedition, I 
have had the opportunity of travelling through the 
Central Himalaya and over part of the Tibetan 
plateau. The remarkable way in which certain rivers, 
for example, the Arun, rise in the Ladak Range 
about 20,000 ft. high, and then flow southwards 
through the considerably higher main range of the 
Himalaya, has been commented upon by H. H. 
Hayden, A. M. Heron, N. E. Odell and others ; and 
the phenomenon has been explained either as the 
result of the cutting back by the rapid Himalayan 
torrents until thoy eventually captured east-to-west 
flowing Tibetan rivers, or as the result of the rise of 
the Himalaya subsequent to the establishment of 
the present drainage system. A method is here 
given, which seems to make it possible to decide 
between these alternatives, and to distinguish two 
distinct phases in the formation of the Himalaya. 


With the help of the existing maps, the average 
height of the Tibetan plateau to the north of Sikkim 
may be estimated as about 16,000 ft. In the part 
of Sikkim lying between lat. 27° 30' N, and 28° 0 * N. 
(which includes Kangchenjunga 28,146 ft. and the 
Teesta valley, so low os 4,000 ft.), an estimation of 
the volume of the country lying above 15,500 ft. has 
shown that it equals the volume of the valleys below 
15,500 ft. From the point of view, therefore, of the 
general isostatic conditions of the earth’s crust, this 
region of High Himalaya is equivalent to the exten¬ 
sion of the plateau of Tibet over the same area. 

Soino time ago, Fridtjof Nansen showed theoreti¬ 
cally that the cutting of valleys in a plateau that is 
in isoatatic adjustment will at first cause a rise in 
the general levol of the district. The preliminary 
estimation given above suggests with considerable 
probability, that tho rise of the Central Himalaya 
to its presont height has been the result of rivers 
cutting their valleys into the edge of tho Tibetan 
plateau, which formerly extended farther southward. 
There is ample evidence to show that the usual com- 
pressionaJ mountain-building movements were re¬ 
sponsible for the initial high plateau ; but the 
further uplift giving the well-defined Himalayan 
range appears to have been a vertical uplift due to 
isostasy. 

The close association of Moimt Everest with the 
deeply cut gorges of the Arun River is thus probably 
no mere coincidence ; tho Everest group would seem 
to have risen to its present height after the establish¬ 
ment of the Arun River and as a direct result of the 
excavation of the Arun and adjacent valleys in an 
isostatically adjusted part of the earth’s crust. 

It would be of groat value if a future expedition to 
this region could carry a light apparatus for the 
determination of gravity, and thus attempt to dis¬ 
cover the extent to which this part of the crust is in 
isostatic adjustment. 

L. R. Wagkb 
( University of Reading). 

Mount Everest Expedition 
Baso Camp, Tibet. 

April 25. 


Solar Radiation and Planetary Atmospheres 
I admit that I have assorted too absolutely the 
principle that for a radiating planet fed by radiation 
from the sun, tho relative change of equilibrium 
temperature (namely $TjT) of tho planet is of 
about the same order as that of the sun which is 
its cause. This assumes that dynamical processes 
in a blanketing atmosphere overlying the planet are 
not in control. All such effects, whether upward 
or downward, are superficial: the annual variation 
of temperature is no longer sensible thirty feet under¬ 
ground : and an ice age lasting 10,000 years could 
not be felt at *y/ 10,000 times this depth, which is 
about half a mile. Astronomers see down to the 
surfaco features of the planet Mars, so that there 
cannot be much of an atmosphere, though I observe 
that Dr. Simpson 1 discovers a different reason in 
the low temperatures (ranging from 10° C. to — 70° C,). 
On the other hand Venus, which is subject to radia¬ 
tion nearly twice as intense as the earth, is entirely 
covered with cloud, so that inhabitants below exist 
in a leaden atmosphere scarcely conscious of the 
sun : and if the cloudy shield presents a bright 
surface to the incident radiation, sending most 
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of it back and absorbing little, increased intensity 
of it might even oonoeivably diminish the temperature 
below by increasing the density of the shielding 
layer and so preventing more of it from penetrating. 
The Smithsonian pioneers have announced fluctua¬ 
tions up to one or two per cent in the solar radiation, 
whiie meteorologists seem to bo disinclined to 
recognise any proportionate change in terrestrial 
temperatures. Their problem is thus to explore what 
are the special circumstaucos in the terrestrial 
atmosphere which load to this result. 

I am indebted to Dr. U. C. Simpson for the loan 
of his second memoir on this subject®, which I have 
found most interesting and instructive. It is sufficient 
apology for my too brief comm uni cation that other¬ 
wise I would probably have never hoard of it: such 
is the penalty that an observer interested in the 
general relations of things has to pay in this age of 
isolated domains of specialisation. The numerical 
data available for the earth enable Dr. Simpson to 
trace the steady exchanges of radiation in tho 
atmosphere and strike a balance. If I understand 
aright, ho finds the most potent item to be the 
reflection of the incident radiation by bands of 
cloudy condensation, which turn, it back but do not 
absorb much, with as a result surface currents 
underneath carrying diminished temperature and 
increased precipitation of moisture. He considers 
that a sufficient incroaso of solar activity rnay 
actually be the cause of an ice ago by intensifying these 
atmospheric currents, and recalls various other 
unexplained phenomena which may stand in relation 
thereto. Perhaps he would not press for complete 
acceptance of his views—which ought not to bo 
hasty, for has he not givon a rather long list of 
eminent investigators including himself whose pre¬ 
vious theories are now to bo condemned t —but will 
bo content with tho judgment that no explorers in 
this domain of secular terrestrial climates can afford 
to neglect his discussion. 

In attempting to paraphraso this interesting 
memoir, however, I have been deflected from 
noticing that Dr. Simpson’s recent letter is mainly 
about a later memoir 1 , in which he has oven 
found himself encouraged to detect, in an actual 
doubling of the solar radiation within recent times, 
the necessary foundation of the pluvial periods 
and ice ages which geologists have been recognising 
in the Pleistocene period. This as lie notes 
stands in flat contradiction with my remark that 
(but for the atmosphere) it would load to un¬ 
allowable rise of terrestrial temperature. It is 
mainly the fact that astronomers observe an actual 
moan temperature so low as — 25°C. for Venus not¬ 
withstanding tho more intense incident radiation, that 
in my judgment conduces to an opinion that the 
question is an open one. 

In this second memoir now to hand dealing 
with the urgent problem of recent Pleistocene 
climates, Dr. Simpson finds himself compelled to 
supplement variations of solar radiation by the 
Wegener doctrine of extensive flotation of tho con¬ 
tinents, with their recent strata already fully laid 
down, across the astronomically invariant poles of the 
earth’s rotation. Certainly to account for the obvious 
nondestructive crumplings and elevations of tho 
strata some process of movement strenuous yet 
simple is required. The descriptive analysis of Penck 
into two complex ice ages with a pluvial mild interval 
in the middle of each is favoured. Perhaps also it is 
natural to relieve any want of balance of the radia* 


tional exchanges by taking into account an item 
of convection and delivery of latent heat by rushing 
saturated currents of condensing vapour, which would 
provide significance for such pluvial periods wharever 
tho currents could get established. In general con¬ 
trast, one recalls the theory worked up by Prof. Joly, 
who puts forward decay of radium in tho rocks as 
tho source of a super-abundant supply of heat, based 
on the experimental estimates of R. J. Strutt and of 
himself, leading up by accumulation to periodic 
catastrophes without making any call on solar 
variability. 

JoSEFH LaBMOR. 

Holywood, Co. Down. 

Juno 9. 

1 Natiirk. 131, H7J, J nut- 17, !933. 

1 "Further Studies In Trrn'tstrial ltadiAtion", Afrw. H. Met. Soc. t 
3 , July 192H. 

* I’roc. H. S . Edin 1930. 


Wire Nests of Crows 

The nest illustrated in Pig. 1 was removed from 
ono of the ends of the top horizontal framework of 
an electricity transmission tower near Colenso, Natal, 
in April, 1933. These towers are some thirty feot 
in height. The nest proper, consisting of branches, 
twigs and dried grass, was built in a stout wire 
basket, some twenty-three in. in diameter. The 
crows (pied crow, Corvus scapulcitus, Daud.) picked 
up odd scraps of wire to form the basket, and they 
bent some of tho pieces round the 2-in. anglod iron 
of tho tower in such a manner os to fix the nest 
very securely. Tho kinds of wire so used were : 
No. 8 hard-drawn copper ; Nos. 8 and 0 galvanised 
iron; No. 14J baling; No. 14 2-strand barb-wire. 
The total weight of the nest is 20 lb. 



FlG. 1, Nest of pled crow set In a wire banket work. 

It is esjieeially to bo noted that wire is about the 
only tiring which could have been used to attach 
tho nest firmly to the iron framework of the tower, 
and the birds ha5j the wonderful intelligence to utilise 
this artificial material for the purpose. The nest 
was, in fact, so securely attached to the iron bars 
of the tower that the greatest difficulty was 
experienced in removing it. Also, the mere manipula¬ 
tion of such heavy gauge wire by a bird is a surprising 
feat of strength. 

If nest-building is the non-intelligent and purely 
instinctive action that some regard it, how is it that 
these crows definitely met a difficulty by utilising 
wire, since twigs and branches by themselves would 
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have been insufficient to wedge the nest securely on 
the narrow and open framework of the tower, and 
an artificial material like wire could not lie within 
the purview of instinctive action ? 

It is stated that similar wire nests are frequently 
made by these crows on the transmission towers of 
the Orango Free State. Electrification of tho railway 
line in that part of the Union is comparatively 
recent, and owing to the scarcity of trees the crows 
have taken a groat liking to the towers and they 
have discovered that by using wire they are able 
to nest on thorn. However, the birds will have little 
opportunity to improve on their initial and successful 
attempt to utilise the towers to their own advantage, 
since the line-men invariably interfere with tho nests. 

Ernest Warren. 

Natal Museum, 

Pietermaritzburg. 

May 10. 


Docs History Repeat I tstlfl 

It is sometimes stated 1 that, given a vast but 
finite number of particles and an infinity of time, 
history must needs repeat itself, so that all tho 
particles will find themselves reassembled in some 
previous arrangement possessing the very same 
relative positions with the identical original velocities, 
so that cycle after cycle of similar events must 
necessarily recur, and history in the large is like the 
repeating pattern of a wall-paper. 

If there is an infinite past duration it would then 
follow that I have written these words beforo, and 
the very you have read thorn, not once, but again 
and again in the past, by the same light that falls 
now upon the previously printed paper actually 
manufactured as before from the same material, 
woven atom by atom in the same pattern, printed in 
the same number of Nature, dated identically day, 
month, year and entirely indistinguishable from the 
present number, all tho rest of the universo being 
in the same state as before. 

If there is an infinite future before us all these 
things must happen not once, but over and over 
again, without limit. 

No one believe** thiH, but is it true ? 

Consider a simple universe consisting only of two 
infinitesimal particles or points, one swinging to- 
and-fro along a diameter, the other going round the 
circumference of a circle. If these points start 
together on their different paths from the same end 
of a diameter and move as stated with equal and 
unvarying speeds, then since tho circumference and 
diametor are incommensurable, and their ratio 
tv = 3-14159 . . . never repeats or terminates even 
in an infinity of figures, it follows that the two points 
will never meet again at their original starting point. 
Incommensurables such as the square root of 2, 3, 
etc., are also common enough in our pattern of 
Nature so that it is safe to reject the idea of recurrent 
cycles and to state definitely that history does not 
and can not repeat itself. So that creation, new 
things for old, is proceeding to its fullest extent now. 

If it is urged that the above argument about two 
ideal infinitesimal particles racing round a circle 
and to and fro along a diameter (none of such things 
existing) is too academic and abstruse, it may be 
stated that if there is no limit to the smallness of a 
displacement, then any three bodies may oocupy 
an infinitude of relative positions, which will not 
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necessarily recur in an infinity of time. If the height 
of a wave is capable of all values, then the pattern 
of the waves on a lake or ocean will never repeat. 
Radiation in the universe, even in infinite time, is 
certainly yet more unlikely to recapture a previous 
state, even ignoring the tendency to ‘run down' or 
change from short to longer waves. 

Two swinging pendulums of unequal length will 
not twice achieve the adventure of being at their 
lowest points together, and my colleague, Dr. L. V. 
King, has pointed out to me that, even two equal 
pendulums (were Huch equality possible) starting 
together from their lowest points and acquiring 
unequal amplitudes, would never arrive together 
again at their lowest points. The same is true of 
two small round particles oscillating in a spherical 
bowl ; and the reason is that such problems involve 
transcendental numbers. Hut enough has been said 
to demolish what, after all, is only a bogey. 

A. 8 . Eve. 

McGill University, 

Montreal. 

May 20. 

1 Nature, 131, 629, April IB, 1933, reviewing J. B. S. Haldane's 
"The Inequality of Man" <pp. 185-170). 


Formation of Formaldehyde and Reducing Sugars 
from Organic Substances in Light 
Wk have observed that when aqueous solutions 
of tartaric, citric and lactic acids are exposed to 
direct sunlight in presence of air, formaldehyde and 
reducing sugars are produced. 

A few observations arc recorded below : 


Time of 
exposure 

100 r.c. of iV/4 tartaric 
acid 

100 c.c. ofN/4 citric 
acid 


Gm. of 
formalde¬ 
hyde per 
100 c.c. 

Gm. of re¬ 
ducing sugar 
calculated 
as glucose 

Gm. of 
formalde¬ 
hyde per 
100 c.c. 

Gm. of re¬ 
ducing sugar 
calculated 
as glucose 

10 hours 

20 hours 

30 hours 

0-0001 

0-0024 

0-0008 

0-0114 

0 0153 
0*0183 

o-oni 

0-0126 

0 0093 

nil 

0-0060 

0-0093 


In tho case of lactic acid, a solution containing 
2-245 gm. in 100 c.c. when exposed to sunlight 
gave Schryver’s test for formaldehyde after 6 hours' 
exposure but no reducing sugar could be detected 
in 20 hours. After 35 hours’ exposure, the same 
solution yielded 0*0081 gm. of reducing sugar 
calculated as glucose. 

It is interesting to note that glycine, malic acid, 
acetic acid and acetone solutions form formaldehyde 
very readily on photo-oxidation, but no reducing 
sugar has been obtained so for. Formaldehyde is also 
readily obtained when aqueous solutions of colouring 
matters like methylene blue, methyl violet, acridine 
orange, crystal violet, malachite green, gentian violet, 
etc., are exposed to light in presence of air. We are 
trying to find out if the antiseptic properties of some 
of these dyes are associated with the ease with which 
they yield formaldehyde on photo-oxidation. 

N. R, Dhak. 

L. N. Bharqava. 

Chemical Laboratory, 

University of Allahabad, 

India. 

April 22. 
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Resear c 

The Aleut. Dr. Waldemar JocheLson, a* the leader 
of the ethnographical Meet ion of the great Ria- 
boushinsky Kamchatka Aleutian Expedition, spent 
the years 1909 10 in the investigation of the archaeo¬ 
logy and ethnology of the Aleutian Islands. The 
results, submitted to the Russian Academy of 
♦Sciences in 1916, remained unpublished owing to the 
War, until 1925, when an archaeological volume was 
published by the Carnegie Institution of Washington. 
Dr. Jocholson has now issued, through the Institution, 
a monograph (Publication No. 433) dealing with the 
history, ethnology and anthropology of the Aleut. 
The expedition secured seventy skulls, of which fifty 
were in a sufficiently good state of preservation for 
measurement. They showed an average cranial index 
of 82-1 with a standard deviation of 2*7 and indi¬ 
vidual range of 78-88. Ah these .skullK wen* from pro- 
Russian graves, the conclusion is that the Aleut 
were not a pure race. Measurements by Mmc. 
Joohelson of 138 living individuals gave a cephalic 
index of 84 with a standard deviation of 3 3 and 
individual range of 76-94 ; this, allowing two units, 
agreeing substantially with the skull measurement. 
Thus it would appear that contact with the Russians 
did not affect head measurement. Comparison with 
neighbouring Indians and PalaeoosiaticH shows the 
Aleut to be higher than all in comparative head 
breadth : for example, cephalic index of Alaskan and 
Siberian Eskimo, 79 and 80 respectively ; Koryak, 
Kamchadals and Yukagir, 78, 79, 80 respectively ; 
and Indians—Tlingit, Tshimshian, etc.—not more 
than 82. Two explanations are possible : either a 
mixture with Athapascans, some of whom are so 
high as 84, or the acquisition of a superbrachyeephalic 
index after a period of isolation. The latter would 
be a modification comparable to that attributed by 
Boas to the physical characters of immigrants to 
America or those found recently in Russia as the 
result of a starvation diet. 

Water-borne Enteric Fever: Enteric Carriers. The 
enteric (typhoid) fever outbreak at Mai ton, Yorkshire, 
in the closing months of last year, is the subject of 
a report by Dr. W. V. Shaw (Reps, on Pub. Health 
and Med, Subjects, No. 69. London : H.M. Stationery 
Office, ltf. fid, net). The number of primary cases 
was 235, and the outbreak was traced to a patient 
suffering from enteric fever admitted to the public 
assistance institution at the end of September and 
remaining there for a month. This patient’s infected 
excreta were drained into the river by a drain, after¬ 
wards found to be broken, which allowed part of the 
contents to soak into the surrounding soil and 
polluted the water supply. A small proportion of 
those who have recovered from an attack of enteric 
fever become permanent ‘carriers*—faecal or urinary 
—of the specific organism and constitute a danger 
to the community. The whole subject of enteric 
carriers and their treatment is exhaustively discussed 
in a recent report to the Medical Research Council 
by Prof. Browning and Drs. Coulthard, Cruickshank. 
Guthrie and Smith (Spec. Rep. Series, No. 179. 
(London x HJM. Stationery Office. Is. 6 d. net). 

Nutritive Properties of Pasteurised Milk. A valuable 
review of existing knowledge on this subject has been 
compiled by Drs. Stirling and Blackwood and is 
issued by the Hannah Dairy Research Institute, 


h Items 

Kirkhill, Ayr (Bull. No. 5. 4s. net, including postage). 
Tho inquiry is limited, so far as possible, to a con¬ 
sideration of the ‘holding process’ of pasteurisation, 
which consists in heating the milk to 62 *5°-65 *5 a C. 
and maintaining it at this temperature for 30 minutes, 
after which it is cooled. Pasteurisation results in 
tho coagulation and partial decomposition of a small 
amount of lactalbumin, a slight diminution in the 
soluble calcium and phosphate, some alteration in the 
rate of rennin curdling, and destruction of vitamin C. 
Nevertheless, the available evidence suggests that 
“infants can satisfy all their requirements on diets 
of adequate amounts of pasteurised milk provided 
that extra vitamin D, and, of course, vitamin C, are 
added to the diet”. With these safeguards, there do 
not appear to be any grounds for the belief that 
pasteurised milk is a Ichh valuable component of the 
diet for children than raw milk. A considerable 
bibliography of the subject is appended. 

Prehistoric Birds in New Mexico. Cave deposits in the 
Pyramid Peak range in Dona Ana County, New 
Mexico, have yielded remains of fifty-eight species 
of birds. The deposits appear to belong to late 
Pleistocene or early Recent times, and were associated 
with the remains of extinct mammals, part being 
also found with human skeletal remains and evidences 
of the ‘basket-maker’ culture. In a summary account 
of their identifications ( Condor , Jan. 1933, p. 15), 
Hildegardo Howard and Alden H. Miller point out 
that four species represented are now extinct, two 
being confined to cave deposits while the other two, 
a vulture and an eagle, were first found in the asphalt 
deposits of California. Of the species represented in 
the caves which are still living, several show extended 
distribution in prehistoric days. For the first time 
the sage hen appears in Bouthom New Mexico, and 
the prairie chicken, plumed quail, magpie, oaracara 
and California condor were more common in that 
area thon than now. The occurrence of sixteen birds 
of prey, some of them large species best known from 
the Pleistocene asphalt pits of Rancho La Brea, 
suggests that in those times they were relatively 
abundant and that the Californian species formerly 
spread across the southern United States, so that 
the apparent absence of a rich faiconiform fauna 
in tho eastern States may merely be due to lack of 
suitable traps like the asphalt pits. 

Inheritance of the Piebald Pattern in Horses. Piebald 
coat patterns are known in several domestic animals, 
and in cattle, sheep and rabbits the dominant and 
recessive typos of piebald pattern are known to bo 
difforont. Mr. V. Klemola (J . Heredity , 24, No. 2) has 
mode a study of these markings in horses. He finds 
a dominant type (dominant to solf-colour) in which 
the white areas are mainly dorsal, on neck, shoulder, 
back and croup. Tho recessive type is somewhat 
complementary to this, the white areas being mainly 
ventral, with a more or less white head. For dis¬ 
tinction, tho recessive form is designated as splashed 
white. This is generally associated with wall eye, 
in which tho external membrane of the iris is moro 
or less extensively white. The nature of this associa¬ 
tion is not clear, but it may be allelomorphic to the 
splashed white pattern. In Clydesdales the wall eye 
may occur alone. The coat colour inheritance was 
traced from oertain German and Finnish stallions. 
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The dominant type is common in oriental broods and 
American prairie and pampas horses and in Shetland 
ponies, some of the latter being homozygous for it. 
The recessive type is found in the breeds of northern 
Europe. 

Urino-Genital Organs of Cetacea. F. D. Ommaney 
has described in detail (“Discovery” Reports, 5, 
363-46(5; 1932) the urino-genital system of the fin 
whale (Balwnopteru physalus ) based on the examina¬ 
tion in South Georgia of four foetuses—two malos, 
2*65 and 1*23 m. in length, aiid two females, 2*1 and 
1 *73 m. in longth respectively. Among the primitive 
features in the female are;—the ovary, which lies free 
upon tho broad ligament and is not enclosed in a 
peritoneal sac, is multilobular and there is complete 
absence of accessory glands. In tho male tho prostata 
is not strictly a prostate gland but a diffuse assemblage 
of urethral glands opening along the dorsum of tho 
urinogenital canal ; there are no Cowper’s glands 
and no vesicula; sominales, and the testes aro intra¬ 
abdominal. While tho genital system shows many 
primitive features which suggest affinity to some 
group near the inaectivores, there are, nevertheless, 
reasons for comparing it with tho corresponding 
system of tho ungulates, especially of the perissodao- 
tyles. The vascular and nervous supplies to the 
genital organs are also described. Each kidnoy is a 
composite organ made up of a great number of small 
iinipyramidal kidneys (renculi) grouped together in 
lobules of four to six renculi. These renculi drain 
into a main urinary duct running through the centre 
of the kidney. The number of renculi in the kidney 
of a female fin whale was estimated to bo about six 
thousand. 

Control of the Loganberry and Raspberry Beetle. The 
depredations of the beetle Byturus tomentosua cause 
much damage to crops of raspberries and logan¬ 
berries. Several papen* are devoted to the control of 
this pest in tho Journal of Pomology and Horticultural 
Science (11, No. 1). “The Control of the Loganberry 
and Raspberry Beetle (Byturus tomejitoeus)” by 
H. G. H. Kearns and C. L. Walton (pp. 39-52) shows 
that a 0*25 per cent pyrethrum wash is inadequate 
as a control, but two applications of derris wash 
(0*004 per cent rotonone) killed almost all the larvte. 
Dusting with derris powder could replace the first 
spray if the adult beetles are seen to cluster round 
the opening flower buds. A short note in the same 
Journal (pp. 77-80) by the authors mentioned above 
shows that a barium silicofluoride spray is quite 
effective in controlling the pest. Messrs. Kearns and 
Walton write from tho Long Ashton Researoh 
Station. Mr. W. Steer has also attacked the same 
problem at the East Mailing Research Station and 
the third of his “Studies on Byturus tomentosus 
Fahr ” appears in the Journal . He reports control of 
the beetle by means of one spray with derris wash 
late in June. Two late applications of nicotine wash 
checked tho peat on raspberries. Some very illuminat¬ 
ing figures showing the cost of spraying are also 
given. 

Geological History of the Black Sea. An important 
contribution to the difficult problem of the origin 
and history of the Black Sea, based on sea-floor 
investigations and studies of raised beaches, has been 
published by A. D. Archanguelsky and N. M. Strahov 
(Bull. Boo ♦ Nat. Mosoou , sect. g4oL t 10, 1, 3-104; | 
1932). Operating from the S.S. Pprvoio Maia, columns I 


of sediments up to four metres in length were ob¬ 
tained. There is now no doubt that the Black Sea 
is of the nature of a graben with an area that has 
gradually increased in size by repeated peripheral 
faulting. Tho present abrupt * cliff 1 that separates 
the littoral from the central depression is a recent 
product of post-glacial faulting, and during post¬ 
glacial time tho shallow-water floor has itself sub¬ 
sided more than a hundred metres by slow move¬ 
ment. The authors believe that tho central depression 
dates from the Miocene. The detection of oharoe- 
teristic fossils of the Pontian stage in tho northern 
floor off tho Crimea and tho southern floor off Asia 
Minor is conclusive evidence that a basin existed in 
the ekrly Pliocene. At the dawn of the Quaternary 
tho urea was occupied by a brackish-water basin 
with a fauna like that of the modem Caspian. A 
succession of upward and downward movements is 
traced, and tho causes accounting for the periodical 
changes in salinity are discussed, and correlated 
tentatively with the various stages of glaciation and 
dependent isostatic movements of tho crust. 

Coal of the Northumberland Yard Seam. Paper No. 26 
of the Survey of National Coal Resources (H.M. 
Stationery Offioo, 9 d. not) reports carbonisation tests, 
at high and low temperatures, of the coal of the 
Northumberland Yard Seam. Their interest lies in tho 
fact that this is a weakly coking coal of the lignitous 
section in Seyler’s classification,not usually regarded as 
a gas coal. The results showed that neither in thermal 
yield nor quality of gas was the coal equal to a good 
Yorkshire gas coal, but that the carbonisation could 
be satisfactorily carried out, yielding a satisfactory 
coke. The low temperature coke was readily com- 
bustiblo in a domestic grate of conventional pattern. 
The results indicate that, with some monetary 
allowance for the lower thermal yield, the coal 
might bo used in the industries concerned. 

Distribution and Frequency of Earthquakes in Italy. 
Prof, A. Cavasino has mode a valuable study of the 
seismicity of Italy during the forty years 1891-1930 
(Boll. Ital . Soc. Siam., 30, 195-216; 1932). The 
annual numbor of perceptible earthquakes varies 
from 143 to 1,294, the total number being 16,501 
and the average yearly numbor 412. Deducting 
after-shocks, there remain 6,060 principal earth¬ 
quakes. Of the stronger shocks, those of intensities 
6-10 (Mercalii scale), the total number was 768 
or about 19 a year. Thus, in Italy, an earthquake 
strong enough to cause some damage to buildings 
occurs on an average once every 19 days. During 
the year, earthquakes are most frequent in November, 
least in June. The greatest two-hourly number of 
shocks occurs from 2 to 4 a.m., but Prof. Cavasino 
regards this distribution as more apparent than real, 
for, taking earthquakes of intensities 6-10, the ratio 
of the nocturnal to the diurnal number is only 1 *04. 
The principal seismic provinces (in decreasing order) 
are Sicily, Calabria, Tuscany, Emilia, Campania, 
Abru2zo and Molise, Venetia, Umbria, Latium, the 
Marches, Lombardy and the Basilicata ; moderately 
seismic regions are Apulia, Piedmont and Liguria; 
no province is seismically weak, but in Sardinia, 
which is aseismic, only four slight earthquakes were 
felt during the forty years. 

Bleaching and Improving of Flour. During recent 
years, many processes have been suggested for bleach¬ 
ing or 'improving* the flour and yeast used in bread- 
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making. Marked differences of opinion exist as to 
the desirability of permitting such treatment of flour, 
and it is held by some that a material of such im¬ 
portance and of such widespread consumption should 
not be subjected to any manipulation beyond what 
is necessary to convert it into a wholesome food. A 
reasoned discussion of this question was presented 
to the Reale Istituto Lombardo di Scienze e Let tore 
in December of last year (Rendiconti, vol. 65, parts 
19-20) by Prof. Bertarelii, director of the Institute 
of Hygiene of the University of Pavia. Both chemical 
and physical methods of treating flour are considered 
in this communication and a useful and critical sum- 
mary is given of the opinions expressed by different 
authorities and of the decrees regarding such treat¬ 
ments promulgated in various countries. Bertarolli 
finds that fiour bleached by the electrical process 
contains nitrites corresponding usually with 01 
0-2 gm., and at most with 0 -5 gm., of sodium nitrite 
per 100 kgm. and considers that these quantities are 
far too small to constitute a danger to the consumor. 
The use of ‘improvers’ containing, for example, 
persulphate^ or peroxides, is also strongly defended. 

Estimation of Bismuth in Copper. The estimation of 
small quantities of impurities in copper has assumed 
a now importance since the introduction of Customs 
duties on metals. The most important impurity in 
this respect is bismuth, and a memorandum has been 
received from the Fiscal Policy Sub-Committee of 
the Brass and Copper Industries, dealing with this 


question. The proportion of bismuth to be esti¬ 
mated does not exceed 0-020 per cent, and very 
much smaller proportions have sometimes to be 
considered. It is not certain that any method is in 
use which can be trusted for quantities less than 
0*002 per cent, but this point is being investigated. 
Tha quantity of copper to be taken for the analysis 
is not stated in the memorandum, but apparently 
it is of the order of 10 gm. A colorimetric method is 
recommended, depending on the yellow colour pro¬ 
duced when bismuth sulphate reacts with an excess 
of potassium iodide. A small addition of iron is 
recommended when the bismuth is being precipitated 
from the nitric acid solution by ammonia. The 
mixed hydroxides must be re-precipitated to remove 
copper, and each precipitation demands at least hix 
hours to be complete. The hydroxides are dissolved 
in sulphuric acid, and brought to u slightly acid 
condition, the iron being then reduced to the ferrous 
state by sulphurous acid. The colorimetric com¬ 
parison is made with a solution w T hich has been carried 
through all the analytical operations, but to which 
no sample has been added. The standard solution 
should contain 0*001 gm. bismuth per c.c., and not 
more than 4 c.c. should be required to produce the 
match. The Committee bases these recommendations 
on the experience of competent analysts, but submits 
them for criticism. Suggestions as to the best analy¬ 
tical procedure should be sent to the Secretary, Mr. 
Lester Smith, e/o Squiers and Co., King’s Court, 
115 Colmore Row, Birmingham. 


Astronomical Topics 


Meteor of June 4 . A brilliant meteor much brighter 
than the moon was observed in evening twilight on 
•June 4 at 8 h 32 m G.M.T. Observations have been 
received from Hanwell, Surbiton, Rye, Arundel, 
Hindhead ; and a satisfactory computation of the 
height and other details of the object has been made 
by Mr. A. King as follows : height 75 miles at 
uppearance, 44 miles at disappearance ; length of 
path S3 miles ; speed 22 miles per second. The 
radiant was in Libra at 235° - 12 °. 

Photography of Faint Nebulae. A useful paper on this 
subject has recently been published by K. Haidrich 
of Vienna ( Astr . Nach. No, 5932-33). He discusses 
the nebular spectra, and the distribution of light at 
different wave-lengths and also the sensitivity of 
various kinds of photographic plates at these wave¬ 
lengths. Even the gaseous nebula; are not all alike 
in their spectra ; some give emission spectra, while 
others appear to derive their light by reflection from 
neighbouring stars, generally of type B. Then there 
are the obscure nebula;, discussed by Father Hagen, 
the light of which is mainly red or yellow (some of 
the light is said to come from sodium). The spiral 
nebulae give continuous spectra, resembling those of 
stars of types G and K. It is clear that no single 
process is suitable for the photography of all kinds 
of nebulas, and that more than one method must be 
followed before it can be asserted that no nebulosity 
is present in a particular region. The tables given in 
the paper of the sensitivity of various kinds of plates 
at different wave-lengths should be of use to photo¬ 
graphers. 

Greenwich “Astrographic Catalogue”, Vol. 6, This 
volume concludes the publication of the results ' 


obtained from photographs taken with the Greenwich 
astrographic equatorial during the last forty years. 
The earlier volumes gave the measured positions of the 
stars in the zone between Decl. 64 and the polo ; a 
second series of plates was taken in order to give the 
means of obtaining the proper motions of the stars. 
The brighter stars had previously been observed on 
the meridian at Kasan or by Carrington at Rodhill ; 
for the fainter stars the motions are deduced by com¬ 
paring the earlier Greenwich plates with the later 
ones. Owing to the shorter time-interval, an annual 
motion of 0-03* has been taken as the minimum for 
the adoption of a proper motion for these stars. A 
diagram in the introduction shows the distribution 
of proper motions in different directions. It shows 
that the larger motions belong to Stream I ; half the 
stars of this stream have motions greater than 0 05', 
while the number in Stream TI is loss than a quarter. 

Determinations of the solar apex wore made ; 
grouping the stars by spectral type, the R.A. of the 
apex is 257° for types 1*8, 1*9 and A0 ; it increases 
steadily as the tyj>e grows later, being 275° for Ob 
and ICO. A general solution without regard to type, 
but limited to stars in the B.D., gave 272° for the 
R.A. of the apex. Stars with annual motion exceeding 
0 * 2 * were not included in these investigations. 

A list is given of the cases of two or more stars 
that appear to have common motion. There is on© 
pair, separated by more than ten degrees, that have 
a large common motion of 11 *; but a more certain 
case- of connexion ih that of a pair about 70' apart 
with a motion of 0 * 66 *. 

Another list gives measures of stars separated by 
less than 30* ; the differences of their motions are 
given, which in many cases makes it possible to 
decide whether they are physical or optical pairs. 
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Cost of German Scientific Periodicals 

By Du. Wilfrid Bonser, University Library, Birmingham 


T HE increasingly high cost of German medical 
and biological periodicals is causing tho gravest 
concern to libraries both in Great Britain and in the 
United States. A letter by me on this subject ap¬ 
peared in Nature of April 7, 1928 : the same argu¬ 
ments apply now as thou, but tho situation has 
become more acute, especially since the suspension 
in Groat Britain of tho gold standard. Not only have 
the prices continued to increase, but also the economic 
stringency, which has already been felt by learned 
institutions in Great Britain during the past year, 
will in all probability be still more severe during the 
next few years. 

The amount of money which has to be expended 
in order to obtain the results of German research is 
totally disproportionate to that sjient on the cor¬ 
responding journals of any other country. The 
larger German journals are beyond the means of 
many institutions in Groat Britain. The following 
table, printed in an American pamphlet, will demon¬ 
strate this 

American. British. German. 

Journals costing 20.00-49.00 dollars 4 29 

„ ,, &0.00-e».99 „ 0 0 10 

P1 ,, 100,UU dollars and upward 0 0 (i 

Perhaps the most expensive journal of all is tho 
Zeitschrift fiir Anatomia und Entwicklutigsgwchu'hte, 
which is advortisod as being published in four volumes 
a year at the price of about Km. 175 each. This 
works out at present rates at £50 a year. Even then 
this journal is only Abteilung 1 of a larger journal. 

From correspondence which I have had with the 
United States, it is cloar that the breaking point has 
been roachod there as well as in Great Britain. 
Appropriations there to St ate-supported institutions 
are mado in many States for a two-year period, and 
the fact that tho next appropriation is now due to 
bo made indicates that, although American libraries 
have not boon forced to reduce their subscriptions by 
more than twenty per cent at present, they will 
undoubtedly have to do so far more for the next two 
years. 

It is said that the cost of German periodicals varies 
with the number of the subscribers. If this is so, it 
is obvious that the price will bo increased from now 
on in proportion to the number of American libraries 
which will then be obliged to cancel their subscrip¬ 
tions. The deficiency will most certainly not be mode 
up in the prosont crisis by an increase in the number 
of subscriptions in Great Britain. 

In these circumstances, it is highly desirable that 
some accommodation should be reached with tho 
German authors and publishers in order that the 
results of German research may still l>e available. A 
memorandum, issued by the Bdrsenvorein der 
doutschen Buchhandlor “in reply to numerous 
complaints’*, is by no means convincing. It is 
criticised in a most illuminating article by Dr. 
Georg Loyh, librarian of the University of Tubingen, 
which appeared in the May number of the Zentralblatt 
fur Bibtiothekswesen and shows a German librarian’s 
point of view. 

The difficulties may be summarised under the two 
headings (a) format and (6) contents. 

(a) It is impossible for-the librarian to estimate tho 


annual cost in advance owing to ( 1 ) the fact that the 
number of volumes in which n journal is published 
each year often varies considerably ; ( 2 ) the practice 
of issuing monographs os Ergiinzungshefte to, or as 
extra volumes of, important journals— often being 
included in their running number. An example of 
this is tho Archiv fiir Entwicklungsmechanik , pub¬ 
lished by Julius Springer of Berlin. This is announce*! 
as appearing in about two volumes a year, tho price 
of each being about Km. 130. In 1927, in addition 
to tho normal Tide. 109 and 110, two Festschriften 
appeared as Bde. 11 1 and 112, at the cost of Km. 104 
and Km. 140 respectively. Such monographs and 
Festschriften should be issued os independent publi¬ 
cations not connected with any journal. 

( b ) The publishers are being forced to realise, in 
view of tho repeated complaints received from 
tho United States, that it is necessary to reduce the 
bulk of their periodicals. 

The notices issued to contributors to the Zeitschrift 
fur klimsche Medizin and to the Deutsche* Archiv fiir 
klinische Medizin by tho publisher (Julius Springer), 
show how this is to be done. The former notice 
declares that “the size and price of our periodicals 
have reached a height which menaces their spread 
and with it the prestige of German medicine”. “Epic 
breadth accords not with science”. The latter notice 
instructs contributors to practise the greatest brevity 
in future, “as is done in English writing and in 
German chemical writing”. Extensive introductions 
containing historical matter will not be accepted. 
Very few case-histories can in future be printed in 
detail. Long wordy quotations are to be avoided, 
and references only are to be given. Articles which 
have appeared elsewhere will not be accepted. 
Coloured illustrations can only be included in excep¬ 
tional cases. The editor is cutting out tho less 
important articles. 

It has been the practice in Germany to publish in 
journals dissertations which have already been 
printed and distributed by tho universities. The 
Zeitschrift fiir klinische Medizin requires that they 
shall be “freed from historical and literary ballast” 
before being submitted. 

If similar instructions are issued to contributors to 
all German journals and carried out systematically, 
the desired effect should be produced, since most of 
the British and American complaints with regard to 
the contents of tho journals have been discussed 
above. 

It is to be hoped that those institutions in Great 
Britain which arc contemplating the cancelling of 
subscriptions will delay doing so in the hope that 
the Gormans will accommodate them in this matter. 
A radical change of method is required, for by this 
means alone can German research continue to be 
available to English readers. Tho object of this 
article, apart from stating the position, is to ask 
readers of Nature— who are scientific workers rather 
than librarians—to exercise their influence with their 
friends in Germany in order to ameliorate the position. 
If the German writer would be willing to publish 
only the essentials of his research, the bulk and con¬ 
sequent cost of tho German journals could be reduced 
by a considerable percentage, 
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Plaice Fishery of the North Sea 


T HE fourth of a valuable series of post-War 
reports on the plaice stocks of tho North Sea 
has recently been published by the Ministry of 
Agriculture and Fisheries.* The first (published in 
1923) dealt with the effect of the partial closure to 
fishing duo to hostilities so far as it could be ascer¬ 
tained by two years of intensive work. It was found 
that the stock as a whole consisted of much larger 
fish than in pro-War yoars. This condition lasted 
but a short time after normal fishing activities were 
again resumed, and a second report, dealing with tho 
investigations in the period 1921-23, recorded a 
marked falling off in abundance and size, though the 
fish had not by that time reached so small an average 
size os in pre-War ilays. Further work carried out 
in 1924 and 1925 formed tho substance of a third 
report in which it was stated that the effects of the 
War were still being felt but that other important 
changes wore also taking place. The information 
acquired was insufficient, however, for the purposo 
of separating the effect of natural fluctuations in 
the stocks from the effect of fishing. From 1926 
onwards, therefore, tho work carried out by the 
Ministry was increased in scop© and magnitude with 
special reference to tho solution of this problem. 

The present report deals in a very comprehensive 
manner with the statistical and ichthyometrical data 
gleaned during the period 1926 -30, and these are 
also compared and contrasted with those of the 
earlier years. 

Considered as a whole, this report shows that the 
total quantity of plaice landed by British vessols 
has been declining slowly during tho last five years. 1 
Not only is this the case, but also the investigations 
dealing with market categories clearly indicate that 
'smalls’—which normally account for about seventy 
per cent of tho total landings and may consist of 
fair-sized fish—have also been steadily deteriorating 
in average size and now consist of really small fish 
of low economic value. While this falling off in size 
may not be unconnected with natural fluctuations, 
the combined results point to the conclusion that it 
must be attributed to ever-increasing intensity of 
fishing. 

While the British fishery has decreased, however, 
the total landings of plaice from tho North Sea by 
all countries has grown very much larger in the 
five years under consideration, the greater portion 

* Ministry of Agriculture and KlnherUm. Fishery Investigations, 
Series 2, Vol. 12, No. 6, 1932. “Report on the English Vlalre Investiga¬ 
tions during tho Yean* 1920 to mo." Ey D. E. ThurBby-Pelham. 
Pp. 149. (Loudon : tt.M. Stationery Office, 1982.) ft*, ftd. net. 


of this increase being credited to Denmark, with 
Holland and Germany sharing in it to a small oxtent. 
This change in the fish stocks is reflected in the con¬ 
stitution of the fishery. Whereas formerly the steam 
trawlers of Great Britain, Holland and Germany 
were the principal vessels engaged in catching plaice, 
their importance is now declining and their place 
taken to a considerable extent by Danish motor 
craft using seine nets and by Gorman and Dutch 
coastal vessels. 

The decline of stoam trawling and tho rise of the 
Danish seining industry is considered to bo probably 
beneficial for the plaice stocks. In Denmark tho 
demand is for living plaice. In consequence, a high 
size limit is imposed upon fish landed and, in con¬ 
sequence, undersized fish aro spared for future cap¬ 
ture. English and Dutch trawlers, on the other 
hand, destroy nearly all the undersized plaice they 
catch. In belli England and Holland, too, a con¬ 
siderable industry is said to exist in supplying small 
fish to fish meal and fertiliser factories, whereby a 
very large number of plaice too small for human 
consumption are sacrificed. That the size of the 
plaice landed in all countries is decidedly small and 
tends to grow smaller, and that this is prejudicial 
to the interests of the fishing industry, is the main 
conclusion reached. Tho consumer also is shown 
to suffer, for experiments have boon made which 
demonstrate conclusively that there is considerably 
‘less to eat’ proportionately with decrease in the 
size of the fish. 

Tho report under review is a notable contribution 
to the study of tho plaice stocks in tho North Sea, 
but the problems with which it deals cannot be said 
yet to be finally settled, and differences of opinion 
concerning them still remain. Dr. Buckman, of the 
State Biological Institute, Heligoland, is firmly of 
the opinion that the pluico stocks of tho North Sea 
are being much more rationally fished to-day than 
they have ever boon before, and holds tenaciously 
to the view that tho present intensity of fishing has 
not, as yet, resulted in any serious general depletion 
of the plaice stocks as a whole. Other Continental 
workers are also inclined to this belief. Great as 
has been the work accomplished, therefore, there 
remains still much to do. We look forward with 
interest to the appearance of reports recording still 
further progress towards supplying answers to some 
of the many questions which remain as yet 
unanswered. 

1 Jlulletin Statist ique dot Vtvhfii Mar dints, vol. 20. 


Forestry in 

A S appears to be inevitable in times of economic 
stress, reductions were made in the research 
staff of the New Zealand State Forest Service as in 
other directions, and the Forest Biological Research 
Station at Nelson, New Zealand, was closed soon 
after its official opening. It is pleasing, however, to 
be able to read as reported in the annual report of 
the New Zealand State Forest Service for the year 
ending March 31, 1932 (W. A. G, Skinner, Govt. 
Printer, Wellington), that research work was con¬ 
tinued on a restricted basis. 4 

; The total area of new plantations under the 


New Zealand 

afforestation campaign exceeded 40,000 acres, the 
total area of State plantations being now approxi¬ 
mately 348,000 acres, in addition to which there is 
a very largo area of commercially-formed plantations 
in New Zealand. Tho milling industry naturally 
suffered from the depression and the volume cut 
was not more than half that exploited two years 
previously. The most interesting and important 
event in the local market was tho increased domestic 
demand for exotic locally grown timber for use in 
the various box-making factories. With the large 
and increasing area now under exotic coniferous 
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plantations in Now Zealand, it is scarcely surprising 
that the important question of disposing of the 
thinnings which it would be necessary to make in 
them has been receiving the most serious attention; 
and investigations have been carried out by utilisa¬ 
tion research officers. 

Apparently it is now hoped that the manufacture 
of the thinnings into boxes and crates will provo a 
promising industry. In this connexion, it is pointed 
out that whereas during the past year saw-mills 
operating in native bush were, on the average, 
cutting only up to 40 per cent of their normal out¬ 
put, mills working in exotic plantations were reported 
to be cutting beyond 00 per cent of their normal 
capacity. The saw-milling industry is also recognising 
the value of dry kihiH, two new units being established 
during the year, one for drying box timber, whilst 
another for the same purpose was under construction. 
Timber trade-ex tons ion efforts, inaugurated during 
the year for Southland silver-beech (Nothofagus 
M enziesii), were so satisfactory that it was decided 
to send representatives to Great Britain to continue 
negotiations. Both in Australia and Great Britain this 
timber has been shown os promising for rifle-stocks. 

It was estimated that the area planted in trees by 
private companies approached 250,000 acres, an 
increase for the year of 50,000 acres, whilst local 
bodies planted 6,500 acres, making the total under 
corporate control of approximately 27,500 acres. 
Thus the total area of commercial tree-plantations 
other than those established by the State Forest 
Service (which amount to 348,000 acres) is in the 
vicinity of 277,500 acres. 

The area planted by the State foil off during the 
year, and says the report, “will probably decline 
still further for some years to come in accordance 
with Government policy to taper off the afforestation 
operations of tho State”. In view of the great com¬ 
mercial activity in this direction, the decision of the 
Government must be regarded as the correct one; 
since the policy of a Government should ever be 
avoidance of direct competition with commercial 
projects. 

The first laboratory study undertaken by the 
Forest Service'—an investigation into the funda¬ 
mental physical and chemical properties of the 
indigenous timbers dais been completed after ton 
years’ work. The results will be published shortly, 
and structural grades, together with working-stresses, 
developed for the principal species. 

The most significant information in the report 
under review ]h to be found in the remarks on the 
exotic plantations. New Zealand has now 025,500 
acres of these and the area increases yearly. It is 
difficult to estimate the important influence these 
will exert on the commercial development of the 
country in the future. Already they are being used 
extensively in the box-making industry for the 
export of New Zealand produce; “during the year 
over a million apple-cases were manufactured from 
insign is pine (Finns radial a), several hundred thousand 
fruit-box os for the Pacific Islands fruit trade, over 
one hundred thousand benzine-cases, and several 
hundred thousand cheese-crates, besides numerous 
other containers”. 

There is much in this annual report which merits 
study by officers in other parts of the Empire. The 
research work and experience gained in the utilisation 
of the thinnings from the exotic coniferous areas 
should prove invaluable to other growers of this 
type of plantation. 


University and Educational Intelligence 

Cambridge.—R. C. Evans, of Clare College, has 
been appointed University demonstrator in the 
Department of Mineralogy and Petrology. 

Frank Smart prizes have been awarded to M. 
Ingram, Queens’ College (botany) and (1. C. Varley, 
Sidney Sussex College (zoology and comparative 
anatomy). 

W. S. Bristowe, Gonvillo and Caius College, has 
been approved for the degree of Sc.D. 

Edinburgh. —-Dr. D. O. Morgan, senior research 
assistant at tho Institute of Agricultural Parasitology, 
St. Albans, lias been appointed lecturer in helmintho¬ 
logy in the University and in the Royal (Dick) 
Veterinary College. 

Wales.— Dr. Ralph M. F. Ficken, medical officer 
of health of the City of Cardiff, has been appointed 
Mansel Talbot professor of preventive medicine in 
the Welsh National School of Medicine, Cardiff, in 
succession to Prof. E. L. Coll is, who is retiring. 
Dr. R. St. A. Heathcote has been appointed to the 
independent lectureship in materia inedica and 
pharmacology. 


Dr. John Robinson Airey, principal of the City 
of Ijeeds Training College since 1918, is retiring at 
the end of the present session. A well-known mathe¬ 
matician, Dr. Airey has, since 1912, been a member 
of the Committee oil Calculation of Mathematical 
Tables, and was secretary to this Committee from 
1918 until 1930. Dr. Airey’s work was of prime 
importance in the development of aircraft during the 
War when his services were available at Famborough. 
At present he is engaged on calculations for tho 
British Association Committee on the Constitution 
of the Stars. Dr. Airey will be succeeded at the 
City of Leeds Training College by Prof. R. W. Rich, 
professor of education at University College, Hull, 
for tho last three years. 

Technical education in England and continental 
Europe was discussed on May 10 at a meeting of 
the Royal Society of Arts. Lord Eustace Percy 
was in the chair. The proceedings, reported in 
the Society’s Journal of May 26, began with a paper 
by Mr. A. Abbott, formerly chief inspector, Techno¬ 
logical Branch of tho Board of Education, whose 
official report on his visits to France, Belgium, 
Czechoslovakia and Holland was recently noticed 
in these columns (Nature, Dec. 24, 1932). Among 
other opinions to which his special qualifications 
lend exceptional weight are the following : the 
training in manual skill given in senior elementary 
schools has been of substantial value to British 
craftsmanship and should be increased in volume 
and enlarged so as to include a far wider range of 
materials and operations ; we should continue to 
look to our schools of general education rather than 
to trade schools, as on the Continent, for the great 
bulk of our supply of skilled workmen ; as regards 
the higher staff of industry, we should arrange for 
the release of young men during working hours for 
attendance at technical schools instead of relying 
on evening study ; the leaders of industry, both 
employers and employed, should overhaul anti¬ 
quated recruitment policies and readjust them to 
Modern conditions, which have been transformed 
in the last thirty years by the wide extension of 
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secondary education and the recent institution of cen¬ 
tral, junior technical and junior commercial schools. 
The discussion which followed the reading of the 
paper brought out interesting points in relation to 
changes in the proportion of skilled workers in 
industry, changes in qualifications needed for 
success in industry, technology in the modem 
universities and the teaching of artistic crafts in 
trade schools. 


Calendar of Nature Topics 

'Dog Days' 

July 3-August 11. The period of greatest heat in 
the summers of western Europe usually extends 
from early in July until about the middle of August. 
At the beginning of July the sea, which is slow to 
warm up, still keeps the temperature moderate, while 
towards the end of August the shorter days and 
smaller elevation of the sun begin to be noticeable. 
In the French Revolutionary Calendar of 1793, the 
period from July 19 until August 17 was the month 
‘Thormidor”. In Crook mythology the heliacal 
rising of Sirius, the Dog star, was associated with 
the coming of the dry, hot and sultry season, and 
the evil effects of this period on vegetation led to a 
belief in the baleful influence of Sirius on human 
affairs in general ; the belief was adopted by the 
Romans and by them transmitted over the greater 
part of Europe. In England the weather of the 
'dog days’ is proverbially sultry and thundery. 
Towards the end of July especially, there have, in 
recent years, been a number of severe night thunder¬ 
storms in the neighbourhood of London. 

A Parasite of Gorse and its Economic Possibilities 

In July the pods of many gorse hushes (Vlex 
europceus) harbour in their heart an insect enemy 
which has just passed into the pupal stage preparatory 
to emerging as a weevil, Apion nlicis. During this 
month also the adults make their appearance, and 
although they do little damage to gorse bushes, the 
destruction caused by the larval stage within the 
pods affects seriously the fertility of the plants and 
their chances of spreading. Dr. W. Maklwyn Davies 
found that the numbers of pods infected, in samples 
taken throughout the length of Britain, varied from 
0 per cent, which was rare, to 92 per cent, but 50 
per cent infestation and above was common. The 
numbers of individuals in a pod varied from one to 
sixteen, the average being 4-9, and of 600 pods 
collected at Harpondon, 09-4 had thoir entire con¬ 
tents devoured by the larvw (Ann, App. Biol., 15, 
263 ; 1928). 

The point of the investigation lies far away in New 
Zealand. There Darwin observed gorse plants in 
1835, and the introduction, like so many others, has 
proved disastrous. For in the intervening years 
gorse has so spread that it now covers large areas 
and threatens to make derelict some of New Zealand’s 
most valuable pasture land. Could a parasite l>e 
discovered which would destroy New Zealand’s 
unwanted gorse, as introduced cochineal insects are 
destroying Australia’s prickly pear, a difficult problem 
would be solved. The weevil, Apion ulici« t so far 
satisfied the conditions that it has been found to 
destroy the fertility of the plant, while experiments 
have shown that it is unlikely to attack any other 
leguminous plant. 


Some Problems of Birds’ Eggs 

The first clutches of eggs have long since hatched, 
and in many cases tho young of the second clutch 
are now being fed by their parents, even in northern 
Scotland ; the egg graph of the year is rapidly 
declining. This suggests that some problems should 
be stated before it fades out. Why is it that evory 
full clutch of house-sparrow’s eggs contains one egg 
which departs from the symmetry of tho remainder, 
a longer rather narrower egg, often a little diffoi*ent 
in coloration ? Is it that the muscles of the oviduct 
do not roach their standard tone until after a first- 
egg has passed ? Why is it that in some species the 
average number of eggs in a clutch seems to be 
different in different localities ? What regulates the 
number of eggs in n clutch, for it seems to show a 
geographical relationship ? This last problem has 
recently been investigated by Charles K. Averill 
{Condor, May, 1933, p. 93) and he finds that amongst 
Nortli American passerine birds the small clutches, 
with a maximum of three eggs, are invariably of 
limited distribution in the south, south-west or west, 
although they do not differ particularly in size from 
their representatives in the north and east. Clutches 
of four to six eggs are laid by the majority of passerine 
birds, but none are Holarctic except about ten 
genera of long-winged boreal or arctic birds. Large 
clutches of seven to ten eggs belong to a group of 
very small woodland birds, Holarctic and of extensive 
distribution, although of feeble flight, chiefly tho gold- 
crests, wrens, creepers, nuthatches and titmice. 
There are exceptions to these generalities, but they 
are generalities nevertheless. 

Number of Eggs and Size of Bird 

It inay be said that birds of temperate zones lay 
more eggs than their representatives in the tropics. 
Chapman cites, among others, the sooty, bridled, 
and noddy terns of the tropics, which lay only one egg 
each, whereas the temperate species, arctic, roseate, 
and common terns, usually lay three. But tho first 
group includes large birds, the second small ; and 
as a rule the smaller birds lay the most eggs, and the 
eggs are smaller. Averill compares several species; 
the three to live eggs of the western grebe measure 
2-50 in. X 1-54 in., the four to eight or six to nine 
of the pied-billed grebe, 1-72 in. x 117 in. The 
eggs of the large owls (great homed, barred, and 
groat grey) measure about 2*10 in. x 1*7 in. and 
there are only two to four in a clutch, whereas the 
four to six (dutches of the smaller species (for example, 
long-eared, and screech) measure 1 *05 in. x 1 *3 in. or 
less. The black swift lays one egg, the much smaller 
chimney swift four to Hix ; in the genus Sula, the 
North Atlantic ganuet lays one egg, the much 
smaller booby, a tropical bird, has two. As a rule, 
the larger bird in a group of similar habitH and 
environment lays fewer eggs. 

Perhaps the amount of food required is a factor 
regulating Hize of clutches, for tho larger chick 
requires more parental attention during the nestling 
period, and there must be a limit to the number 
of mouths that can bo fed. The limiting factor does 
not lie in the capacity of the bird to lay eggs, for 
inj>hc case of a water-hen nesting on a pond in the 
Royal Botanic Gardens, Edinburgh, the regular 
removal of one egg from an incomplete clutch in¬ 
duced the bird to lay on until it had contributed 
about thirty eggs, in place of the normal number 
of seven to nine. 
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Societies and Academies 

London 

Physical Society, May 19. W. F. Floyd : Inter¬ 
ference tones in superheterodyne receivers. The 
problem involves the reception of at least three 
signals, double detection, and a filter action betwoon 
the two detectors. In the case of rectification by 
detectors with generalised characteristics, quantita¬ 
tive analysis is extromoly complex. The form of 
the result, however, shows how large is the number 
of possible sources of interference tones. The specific 
case of square-law rectification is also considered. 
W. G. Marley : A method of measuring the specific 
heats of poor conductors. A brief review of existing 
methods of determining specific heats is given with 
reference to their suitability for poor conductors. 
The method of cooling, which has received scant 
attention in the past, is developed to afford an 
accurate and ready method. I). Buown : The 
demonstration of eddy currents in conductors of 
various shapes. A method is described whereby it 
is possible to demonstrate visually the existence of 
oddy or Foucault currents in masses of conducting 
material, and the way in which the flow of the 
currents may be distorted or baffled by suitable slots 
or laminations. S. Tolansky : The absence of fine 
structure from the arc spectrum of silver. The arc 
spectrum of silver, produced in a water-cooled 
hollow-cathode discharge, has been examined for 
fine structure with a variable-gap silvered Fabry- 
Perot interferometer in the region 8300 4000 A. 
Results for the resonance linos at approximately 
3300 A. are quoted also. Silver consists of two odd 
isotopes 107, 109, and although 5s, 6*, 7s, 5p, Op, 
and fid terms have been studied, no trace of fine 
structure has been found, in spite of very excessive 
over-exposing in many lines. All linos are extremely 
sharp and are worth considering as wave-length 
standards, being well distributed. Attention is 
directed to the fact that the analogous spectrum of 
Cdll also shows no lino structure, so that it is con¬ 
cluded that the absence of structure is probably due 
to the electron configuration and not necessarily to 
smallness of the nuclear magnetic moment. This is 
remarkable, for penetrating s electrons uro involvod 
in some configurations. W. Y. Chang and William 
Band : Thormomagnetic hysteresis in steel. The 
temperature variation of a now hysteresis of the 
thermomagnetic electromotive force in a steel wire 
is described. The hysteresis is of a negative or 
abnormal form with a maximum amplitude of about 
2 microvolts betwoon up and down branches. The 
accuracy of the apparatus and method is critically 
examined, and an error of more than 0*5 microvolt 
in any reading is considered to be unlikely. A qualita¬ 
tive explanation of the phenomenon is given. 

Pakis 

Academy of Sciences, May 16 (CM. t 196, 1446 1562), 
Henbi Lagatu and Louis Maume : The comparative 
composition of the dry material of homologous loaves 
of fruit-bearing branches and naturally sterile 
branches of the vine. P. Bouin and W. Buchheim ; 
The action on the male sexual gland and on the 
sexual characters of a diet lacking in vitamin A. 
Willem de Sitter was elected Correspondant for 
the Section of Astronomy in succession to the late 
A. Verschaffel. Li: on Pomey : Involutions of the 


third order. S. Kierst and E. Szptlrajn : Certain 
singularities of uniform analytical functions. 
Adolphe Lindensaum : Tho superpositions of 
functions representable analytically. Georges 
Valiron : A class of integral functions admitting 
two Borel directions of divergent order p. H. 
Paillotjx : Percussions in wires. A. Gay : Perma¬ 
nent waves in a circular channel of any section. 
Michel Luntz and Paul Schwarz : The movement 
of a viscous fluid round a cylinder in uniform rotation 
and the law of similitude. Maurice Roger : A 
new indicator of the angle of attack. A. Et&v& : 
The automatic steering of aeroplanes. Piekrk 
Br^mond : Tho viscosity of gases at high tempera- 
turns. The viscosities of air and carbon dioxide were 
measured at varying temperatures up to 1134° C. 
and the results compared with thoso calculated from 
Sutherland's formula using a viscosity coefficient 
determined at low temperatures. Sutherland's 
formula was found to be applicable within the limits 
of the experimental error. Jean-J. Placinteanu : 
Tho mass of the neutron. Aurel Jonkhou : The 
fine structure of tho absorption bands of sulphur 
dioxide in the ultra-violet. R. Zouckkrmann : 
The high-frequency spectrum of argon in the presence 
of mercury. C. BAchard : The uso of bimetallic 
anodes in the electrolytic synthesis of alloys. P. 
Savel : Tho radiations excited by the a-rays in 
fluorine. S. Rohenblum and P. Chkvallibr : The 
direct measurement of the fine structure of tho 
a-rays. P. Laffitte and H. Picard : Tho tem¬ 
peratures of inflammation of mixtures of ammonia 
and air. With tho ammonia varying from K-9 to 
57 *4 per cent, the temperature of inflammation 
started at 960° C., fell to a minimum (917° 0.-922° 0.) 
with ammonia between 23 and 36 per cent and 
rose to 1002° C. The results are substantially higher 
throughout than those of Holm. F. Bourion and 
Mlle. O. Hun : The cryoscopic determination of 
the total hydration of tho ions of sodium chloride. 
Mlle. Suzanne Veil : The star-shapod precipitation 
of strontium carbonate. Study of the Liesegang 
rings formed by the addition of a drop of strontium 
chloride solution to gelatine impregnated with 
potassium carbonate. Mmk. Ramart-Lucas and 
R abate : Structure of the heterosides by moans 
of their absorption spectra. K. Vellinger and G. 
Radulesco : The photolysis of petrol produced by 
cracking. Tho amount of oxygen absorbed by petrol 
when exposed to the light from a mercury lamp 
serves as a measure of the tendency to gum forma¬ 
tion. Paul Baud : The first Fronch soda factories. 
From the historical summary given it would appear 
that Nicholas Leblanc set up the first factory for 
the large-scale production of soda from sea salt. 
G. Allard : The electronic structure of ethyienic 
carbon. H. Herlemont and J. Delabre : An im¬ 
provement of Carnot's method for the determina¬ 
tion of fluorine. The silica used in this method 1 b 
replaced by powdered 76 per cent ferrosilicon. Test 
analyses are given showing the increased accuracy 
obtained. Georges Denxg&s : Cholesterol as a 
microchemical reagent for the acids of the aoetio 
series. Cholesterol is shown to be a veiy useful micro- 
chemical reagent for the qualitative identification of 
tho fatty acids and their halogen derivatives. E. M. 
Bellet : The decomposition of glycol diaoetin by 
alcohol in weak alkaline solution. L&on Palfray, 
Sj&bastien Sabetay and Marou Rotbart ; Soma 
aldehydes with ether-oxide function. Study of the 
methods of preparation and purification of aldehydes 
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of the general formula RO,CH t .CHO. Maroel 
Godchot, Max Mousseron and Robert Granger : 
The preparation of new active amino-cyclanols. 
Fr4jrejaoque : The acetylaulphato and acid sulphate 
of camphor, L. Glangkaup : The composition of 
the eruptive massif of Cavallo (province of Con¬ 
stantine). R. C. Sabot : A riebeckite-granulito and 
adetritic limestone rock from the Niari basin (French 
Congo), Jean Goouel : The tectonic rdlo of the 
conglomerates of Valensolo (Basses-Alpos). A. Am- 
htutz : The tectonic of Muyombe, in the French 
Congo. J. Duclaux ; Measurements of the absorp¬ 
tion coefficients of the atmosphere. The absorption 
coefficients wore deduced from tho brightness of 
distant objects measured by photographic photo¬ 
metry. Robert Lemesle : The existence of water¬ 
bearing trae-hoids in Calliyonum. Henri CouFIN : 
The assimilation of the glyeides by pollen tubes. V. 
Hasknfratz : The presence of an alkaloid not con¬ 
taining oxygen in Qelsemium semper Hr ens. Somper- 
virine (Stevenson and Hay re, T. Q. Chou), contains 
no oxygen and has the composition C,,H lfl N a 4 H,0. 
Tho nitrate is nearly insoluble in water. Armand 
Dehornk : The long pygidial filament of Sigalion 
Mathildas. Comparison with the caudal tendril of 
some Heteronemertians and tho filiform prolongation 
of certain heteropod gasteropods. Raoul Hushon : 
Reaction of the pharyngeal resonator on tho vibra¬ 
tion of the vocal chords during phonation. Jean 
Sa toman : The visibility of the ultra-violet up to 
tho wave-length 3130 A. Description of a special filter 
with a transmission band extending from 3130 to 
2800 A. ; 72 persons out of 102 described the appear¬ 
ance of the mercury arc as soon through the screen. 
Hence it would appear that tho crystalline lerts is 
not so opaque to the ultra-violet as has been sup¬ 
posed. The opacity of the lens to ultra-violet light 
increases with age. J. Basset, M. Lisbonnk and 
M. A. Machkiheuf : The action of ultra pressures on 
the pancreatic juice. B. Gouzon : Tho production 
of urobilin by the action of ultra-violet rays on 
chlorophyll and tho porphyrins. Irradiation by 
ultra-violet rays of solutions of chlorophyll and of 
hromatoporphyrin give a disintegration product pre¬ 
senting all the spectroscopic characteristics and chem¬ 
ical reactions of urobilin. Harry Plotz : Tho curve 
of evolution of a culture of the virus of bird plague. 
0. Fleury : Tho coli bacillus in marine mammals. 
Four specimens of porpoise were examined and found 
to contain no B. coli. As this bacillus is regarded as 
a constant saprophyte of the mammal intestine, this 
exception is noteworthy. M. and Mme. Andu£ 
Pufier and Ren£ Prieur : New facts showing the 
effects of thermal action on the bulb. C. Ionesco* 
Mihaksti, A. Tufa, B. Wisnhr and G. Badenski : 
Tabotio anatomo-clinical syndrome following the 
intraperitoneal inoculation of lympho-granulomatous 
virus (Nicolas Favre disease). 

Cafe Town 

Royal Society of South Africa, March 15. C. von 
Bonde : The class Enteropneusta, with special 
reference to tho South African species. J. P. T. 
Viljohn and B. F. J. Schonland : The distribution 
of the ionising particles of the penetrating radiation 
with respect to the magnetic meridian. An investiga¬ 
tion by a coincidence counter of the direction of 
arrival of the ionising particles associated with the 
penetrating radiation has been made at sea-level in 
Cape Town (mag. lat. 31° S.). It is Oonclpded that 
charged particles of extra-terrestrial origin are 


accompanied by a larger number of secondary 
particles generated in the atmosphere by some 
radiation which is not affected by the earth’s mag¬ 
netic field. The north east difference suggests that 
the majority of the primary particles are positively 
charged. T. F. Dreyer : Middle Stone Age in¬ 
dustries near Bloemfontein. 

Cracow 

Polish Academy of Science and Letters, March 7. Ark. 
Piekara : Dielectric polarisation (1). The polarisa¬ 
tion of benzene, carbon disulphide, hexane and 
nitrobenzene. The polarisation of benzene decreases 
as the temperature falls but increases in the neigh¬ 
bourhood of the solidifying point. The polarisation 
of hexane and of carbon disulphide increases as the 
temperature rises but the ineroaso is much less rapid 
than with benzene. W. Swiktoslawski : The 
classification of zootropic and azeotropic mixtures. 
K. Dzxkwonskt, J. Moszew, T. Chechlinski and 
Mixe. I. Pietrzykowska : A new method of 
synthesis of compounds derived from quinoline (4). 

Washington, D.C. 

National Academy of Sciences ( Proc. r 19, 209-275, 
Feb. 15). Willard J, Fisher : The Newton-Denning 
method for computing meteor paths with a celestial 
globe. A combination of Nowton’s and Denning’s 
methods for the case of two observers only. Dorrit 
H offucit : A study of meteor light curves. Selected 
simple meteor trails fall into two groups. Tho greater 
tho velocity of tho meteor, tho nearer is the point of 
maximum brightness to the vanishing point. Joel 
Sterhins : Absorption and space roddening in the 
galaxy as shown by tho colours of globular clusters. 
Photometric studies with a photoelectric coll of the 
globular clusters indicator a reddening in low galactic 
latitudes. Assuming absorption by a thin homo¬ 
geneous layer near tho plane of the galaxy as pro¬ 
ducing tho differential colour effect, it is concluded 
that some of tho clusters in low latitudes are at a 
distance only one-fourth of that generally supposed. 
Sophia A. Gould, Raymond Pearl, Thomas I. 
Edwards and John R. Miner : Available food, 
relative growth and duration of life in seedlings of 
Cucumis melo. Seeds of approximately the same 
weight were sterilised and different amounts of the 
cotyledons wore cut away; the seeds wore incubated 
in darkness. In no case is a measured character of 
the seedling proportional to the amount of cotyledon 
left intact. The duration of life is relatively pro¬ 
longed over expectation, the proportion of roots to 
hypocotyl is higher, and the period of most rapid 
growth is more advancod the more drastic the prelim¬ 
inary operation. Robert K. Nabours and W. R. B. 
Robertson : An X-ray induced chromosomal trans¬ 
location in Apotettix eurycephalus Hancock (grouse 
locusts). Richard V. Hughes : The geology of the 
Beartooth Mountain front in Park County, Wyoming. 
A discussion, with sections, a map and references to 
the literature. R. E. A. C. Paley and N. Wiener. 
Characters of Abelian groups. Edward Kasner : 
Geometry of the heat equation. (2) Tho three 
degenerate typos of Laplace, Poisson and Helmholtz. 
M. Riot : Theory of elastic systems vibrating under 
transient impulse with an application to earthquake- 
proof buildings. Jesse Douglas : A Jordan space 
curve which bounds no finite simply connected area. 
R. E. A. C. Paley : On lacunary power series. 
J. W. Alexander : A matrix knot invariant. 
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Forthcoming Events 

Tuesday, July 4 

Royal Anthropological Institute, at 8.30.—{Special 
Mooting). Prof. Peter H. Ruck : “Polynesian Voyages”* 

International Conference of Sheep Breeders, 
July 3 (at Derby).’—Major T. Dal liner : “A ConBi derat ion 
of some Sheep Diseases, their Prevention and Treat¬ 
ment”, 

Imperial Social Hygiene Congress, July 3 7. — Sixth 
Congress to be he lei at the London School of Hygiene 
and Tropical Medicine, President : Sir Basil Blackett. 

Museums Association, July 3-7.—Annual Conference 
to be held at Norwich President : Sir Henry Miers. 


Official Publications Received 


Gkjmt Britain anj> 1ruj.and 

Report, of the Astronomer Royal to the Board of Visit ora of the 
Royal Observatory, Greenwich, read at the Annual Visitation of the 
Royal Observatory. 1033, Jtirjr 3. Pp. 1H. (Greenwich.) 

Empire Marketing Board, May 1932 to May 1933. (K.M.B. 03.) 

Pp. 127. (London : H.M. Stationery Office.) U. not.. 

Journal of the Society of G lass Technology. Edited by Pr< if. W. E. S. 
Turner. Vol. 17, No. Oft, March. Pp, x -+- 34 4-02 +132 4-xxiv. 
(Sheffield.) 10*. Gd. 

Imperial institute. Annual Report 1932, by the Director, Lieut.* 
General Sir William Purse, to the Board of Governors. Pp. 54. 
(London : Imperial Institute.) 2*. 

Cltv and University of Birmingham : Joint Board of Research for 
Mental Disease. Annual Report, 1632-1933. Pp. 15. (Birmingham.) 

Stonyhurst College Observatory. Results of Geophysical ami Solar 
Observations, 1932 ; with Report and Notes of the Director, the Rev. 
J. P. Rowland. Pp. xx + 43. (Blackburn.) 

A Guide to Instructional and Educational Films, available for use 
by Educational and Social Organisations in Great Britain. Pp. vi -4 
L84. (London : The Central Information Bureau for Educational 
Films.) 3«. 

Society of Choinlcal Industry : Chemical Engineering Group. Pro¬ 
ceedings. Vol. 13, 1931. Pp. 177. 10*. 6 d. Proceedings, Vol. J4. 

1932. Pp. 183. 10*. (id. (Loudon: Chemical Engineering Group.) 

Transactions of the Royal Society of Edinburgh. Vol. 57, Part 3. 
No. 24 : The Lste-Glacial Read van ee Moraines of the Highland 
Border West, of the River Tay. By Dr. J . IL Simpson. Pp. 033 1140 + 
3 plates. (Edinburgh: Robert Grant and Son ; London : Williams 
and Nor gate, Ltd.) 3*. 

Air Ministry : Aeronautical Research Committee : Notes and 
Memoranda. Xo. I5U3 (i.C'.E. 804, 882): Surging in Centrifugal 
Superchargers. By G. V. Brooke. Pp. 43f28 plates. 2*. Od. net. 
No. 1504 (T.3293): Tests on a Bristol Bulldog fitted with a Thin 
Town end Ring. By W. G. A, Purling. Pp. 184 ft plates. 1*. net, 
(London: H.M. Stationery Office.) 

Proceedings of the Royal Society. Series A, Vol. 140, No. A842, 
.Tune 1, Pp. 483—744, (London : Harrison and Sons, Ltd.) 13*. 

The Journal of the Institution of Electrical Engineers. Edited by 
V. F. Rowell. VoL 72, No, 438, June. Pp, 461-556 + xvJii, (London ; 
E. and ¥ N. Spon, Ltd.) 10*. ftd. 

Memoirs and Proceedings of the Manchester Literary and Philo¬ 
sophical Society, 1931-32. Vol. 79. Pp. lv+122tllil + H plates. 
(Manotu'atcr.) 10*. 

othku Countries 

Japanese Journal of Astronomy and Geophysics, Transactions and 
Abstracts, Vol. 10, No. 3. Pp. li 4-305-367+ 29-40. (Tokyo : National 
Research Council of Japan.) 

Tanganyika Territory : Geological Survey Department. Bulletin 
No. 4 : Limestone Deposits of Tanganyika Territory, with a Descrip¬ 
tion of the Commercial Uses of Limestone and Lime, and Brief Notes 
upon the Occurrences of Gypsum and Magnesite. By Frank Oates. 
Pp. 111 + 120. (Dar cm Salaam : Government Printer.) 5*. 

Cornell University: Agricultural Experiment Station, Bulletin 
545 : Retail Prices of Fertilizer Materials and Mixed Fertilizers. By 
K. K. Vial. Pp. 157. Bulletin 551; Economic Studies of Dairy Farm* 
ins in New York. 10; 141 Farms In the TuHy-Hoiner Area. Crop 
Year 1926. By E. G. Mtsner. Pn. 105, Bulletin 563 : Studies of 
Potato Storage. By Ora Smith, Pp, 67. Memoir 146 : Relation of 
Hydrogen-Ion Concentration to the Growth of Onions. By A. L, 
Wilson. Pp. 59. Memoir 146 : The Buffer Capacity of Peat Soils. 
By B. D. Wilson aud M. J. Pllce. Pp. 11. (Ithaca, N.Y.) 

U.H. Department of the Interior : Geological Survey. Water-Supply 
Paper 713 : Surface Water Supply of the United States, 1931. Part 
3 : Ohio River Basin. Pp. lx+846. 20 cents. Water-Supply Paper 
716 : Surface Water Supply of the United States, 1031. Part 6 : 
Missouri River Basin. Pp. x + 347. 20 cents. Water-Supply Paper 
722: Surface Water Supply of the United States, 1931. Part 12 ; 
North Pacific Slope Drainage Basins, A: Pacific Slope Basin* in 
Washington and Upper Columbia River Basins. Pp. vil4 188. 15 
cents. Water-Supply Paper 724: Surface Water Supply of the 
United States, 1931. Part 12 ; North Pacific Slope Drainage Basins. 
0 ; Pacific Slope Basins in Oregon and Lower Columbia River Basin, 
Pp, vt + 106, 15 cents. Water-Supply Paper 726: Surface Water 


Supply of Hawaii, July 1, 1930, to June SO. 1931. Pp. lv+09. 10 
cent*. (Washington. D.C.: Government Printing Office.) 

Memoirs or the Faculty of Science and Agriculture, Taihoku Imperial 
University. Vol. 5. No. 7, Mathematics No. 4: t)ber Fltchc und 
Kurven (11), von 86)1 Matsumura ; Beitrftge zur Geometric der Krolse 
und Kugeln (III), von S6JI Matsumura; Bdtrflge zur Geometric der 
Kreise und Kugeln (IV), von 86)1 Matsumura. Pp. 207-285. (Tokyo: 
Maruzen Co., Ltd.) 

Spiny vydavane P H rod ov6 deck ou Fakultou Masarykovy University 

i Publications de la Faculty des Soienocs du T University Masaryk). 
)ls. 159: Usfcni orgdu, hltan, septalni, ilAzy a nyropatickA nervovA 
soustava roupic (Sur la structure de 1’organe buccal, du pharynx, des 
glandcB Ben tales «t des nerft sympathitiues chez les Enchytrfides). 
Naps*) Dr. Sergfcj HrabS. Pp. 30. Cis. 160: PHspfivek ke studtu 
cts-trans-isomeno soli typu MeX*.2A. (Ein Belt rag zum fitudlum der 
('in-Trans-Isomeric der Salze vom Typus MeX a .2A.) Nansall J. V. 
Dubftky a V. DostAL Pp. 20. Cls. 161 : PHspCvek ke studtu aretato- 
sioutenlu kovti alkallck^ch Zemin (A Contribution to the Study of 
Acetate-Compound* of the Alkaline Earth Metals). NapsaU J. V. 
Dulmktf a J. Trtflek. Pp. 30. ClB. 162: Mineralogies zprAvy ; 1 : 
Beryl ze .Hpltzkoppje v pohofi Erongo v jz. Afrioe ; 2 : KnStAl z Hot 
Spring* v Arkanaasu ; 3 : Ptilollth od 2d&rku u Hodkovlc v acv, 
ftecliAch (UapjHJrlB ininAralogtques ; 1 : Le bdrvl dc Hpltzkoppje aux 
montagncH d’Erongo (Afrlque Kud-Occidentftle); 2: Le quartz de 
Hot Hpriugs cn Arkansas ; 3 : La ptilollte de ZdArekprfs dc Hodkovlce 
i*o Boh#mt»nordc.) Napsala B. UobkovA. Pp. 20 + 3 plate. f'is. 363 : 
Trois th6or&ine* wir la urulte den transformations ItArAea, Par Miroslav 
KoneCuV. Pp. J9. Ob. 164 : Isanomaly thermickd kontineutatity a 
therinouromickf-ho kvoclentu v fleskoslovensku (lsanomales dc la 
contlnnntalltA thermique et du quotient thciniodromJque t*n TchAco- 
slovaquie). Napsal Jl. Hrudh’fca. Pp, 10-(■ 2 plates. Cis. 166: 
Uorherrlica *ur la courbure des surfaroK dans dea espoces it » dimen¬ 
sions b courbure constante I. Par 0. Borilvka. Pp. 22. Cis. 166: 
Pfisjk'vky ku mlueraloull C8R (Beitrftge zur mineralogie du CSR). 
Napwal Dr. Jaroslav Kotka. pp. 16. C»s. 167; Dolnl Svratka; 
Studie Pa)<'opotanjologirkj) (La Svratka Inferi^ure: Etude pa)$o- 
poUmologiqm ). NapKal Fr. ftlkovsky. Pp. 28. Cis. 168: 0 kom- 
plexu ns rofafnidi cyklid tfetilio stu]>nP (Hur le complexe foimf* par 
les ryelides du troisUbnc degrf), Napsal J. Kabele, Pp. 15. Cls. 109 : 
On the Bodily Difference between Sprinters and Non-Sportsmen (A 
Study of loo Students from different Grammar Schools in Brno), 
By Dr. K. Malala. Pp. 11. Cls. 170: Generis Trigonella L. revislo 
(Title*, VI. Seripslt G. Slrjaev. pn. 37. Cis. 171 : PflspPvek k 
theorli Bruwnova pohybu ((Contribution h la th(%orle du motivemeut 
Browiilen), Napsal Jan Potoftek. l*p* 16. Cis. 172: O rozpadu 
statDtickfch souborft (.Sur la desagr^gation d'un groupe statist!aue). 
Napsal Dr. Otoinar Pankraz. Pp. 10. Ols. 173: Pfispfvek k petro- 
graffi okoli Mor. ButK'jovle (Ein Beltiag zur Petrooraphle der 
Umgebung von Mor. Budfijoviee). Napmal Lad. SvAbonsk^. Pp. 29. 
(Brno; A.PiSa.) 

Splsy 1/Gkafske Fakulty, Masarykovy Tniversity (Publications de 
la Faculty dc Medicine). Svazek 12, Spis 116-124. l»p- W 4 0 + 364 
22 + 68 4 4 I 44 404 36 | 94 54. (Brno : A. Pifia.) 40 kf. 

ZprAvy kumUe na pflnnlovedecky vyzkum Moravy a Blezska. 
OddMeni botanickf!, Cis. 10 : “Vodnl kvftt f ’ a itlankton na Letlnicku 
v Jotech 1930 a 1031, Napsal Jfndf. ZaplctAlek. Pp. 22. <Brn« : 
A.PiSa.) 

Hunineti Geodcettisen Laitoknen JulkaiHuja : Ver6fT(iitilchxingen 
de« Finnlseheu GeodAtlschen Institutes. No. IK ; BeohachtungKcrgeb- 
nl«»e. 1 : Die W inkelmesHungen an dein Hauptnetze; 2 : Die 

Grundlinie In llinajokl und ihr VergrdssemngBnctz : 8 : Aetronomischc 
Azltmitbestimmuugen an den Dretecksp link ten 1926-31 ; 4 : Aztro- 
noinirtche Lftngen und BreltenbeHtlmmungen tin Johrc 1931. l*p. 
111 + 240. (Helsinki.) 

Bulletin de 1’Association des I>lpl6m6s de Mlcroblologie de la 
FacuJt/ de Pharmacle de Nancy. No. 6, D^cembre 1932. Pp, 32. 
Conference faite au La bora to ire de Mlcroblologie de la Faculty do 
Pliarrnaelc de Nancy. Fascicule 5. Pp. 14. Travaux du l.aboraloire 
de Mlcroblologie dc la Faculty do Pharmacio de Nancy. Fascicule 6, 
1032. Pp. 204 4 7 plates. (Nancy.) 

Carnegie Institution of Washington. Catalogue of Publications. 
Pp. xlll + 120. (Washington, 1)4*.: Carnegie Institution.) 

U.8. Department of Commerce ; Bureau of Standards. Bureau of 
Standards ,1 oumal of Research. Vol. 10, No. 6, May. Research Papers 
Nos. 649-56U. Pp. 576- 704. (Washington, D.C.: Government 
Printing Office.) 25 cent*. 
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Transport Research in Great Britain 


T HE problem of road and rail traffic in Great 
Britain has been examined in great detail 
by a Royal Commission and by the Salter Con¬ 
ference. A measure of co-ordination was achieved 
by the grouping of the principal railways, and 
more recently, by the creation of the London 
Passenger Transport Board, which took control 
of passenger traffic in the London area on July 1- 
The Royal Commission on Transport did its work 
well, yet it has been left to Mr. Mervyn O’Gorman, 
in a recent article in the Nineteenth Century , to 
make the recommendation that should prove of 
the greatest value : guide road policy by scientific 
research. 

The motor-car has existed as a commercial 
i vehicle for about twenty-five years. Its develop- 
j ment in this short time has been so rapid that it 
j has become a eomjietitor of the railway. Its rate 
I of technical progress is accelerating rather than 
i slackening, while technical progress in the railway 
is negligible in comparison. The railway, however, 

| has not had the advantage of a multitude of 
j brains working in competition. If motor-car ami 
I railway maintain their present rates of progress, 

I there is little chance of the railway surviving 
! unless fostered. 

I It is clear that something is wrong. The railway 
| owns private tracks that are straight and level; 

it owns a network of canals ; it owns harbours 
| and docks from which it could run or control 
j coastwise sea transport, and it has rights on the 
| roads. An organisation that has the enormous 
| advantage of private tracks and a choice of 
1 transport methods ought to be able to compete 
I with one that possesses only rights on the road, 

! The Royal Commission on Transport and, to 
some extent, the Salter Conference, sought to 
discover what was wrong. Apart from a few 
minor criticisms, the defects they found in railway 
organisations were low speed and failure to suit 
the convenience of their customers. Both stated, 
implicitly only, that the railways must be main¬ 
tained in prosperity in order that they might 
convey certain classes of goods at less than cost. 
Neither considered whether the railways were 
making the best use of their facilities, and it 
transpired in evidence that the only important 
step that was being taken by the railways to meet 
road competition was to run on the roads them¬ 
selves, neglecting their asset of private tracks. 
Speed stands out as the prime factor in 
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attracting custom. Speed must not be measured 
solely by the time of transit at one hour of the 
day ; frequency of service must enter into it. Nor 
must it be measured by the time from one station 
or coach terminus to the other, but from door to 
door. Speed in this sense, is, on the average, 
considerably higher on the road than on the rail¬ 
way, both for passengers and goods (Mr. O'Gorman 
puts speed on the road at twenty-four times speed 
on rail), and this is probably the main reason for 
the success of road traffic. The effect of increasing 
speed by electrification of suburban railway 
lines is shown in a statement of the Southern 
Railway ; the number of passengers (other than 
season ticket holders) on a recently electrified line, 
increased by 58 j)or cent after nine months’ 
running. 

How to increase speed is a technical problem. 
Forgetting for the moment technical difficulties 
and organisations and their rights, there are 
immense possibilities for speed increase. Road 
services for passengers and light goods run at, say, 
25 miles an hour average. If the road vehicles 
were enabled to make use of a flat surface along 
the private tracks of the railways, it is certain 
that this average speed could be increased by 
fifty to one hundred per cent. It is equally certain 
that a body which could offer so fast a service 
would secure the bulk of the traffic. 

Rails are probably essential for heavy goods 
traffic, since the tractive effort of a steel tyre on a 
rail is considerably less than that of a pneumatic 
tyre on a road. Here then is a technical problem 
—how to run rail and road vehicles on the same 
track—which, if it could be solved and carried 
into effect, would remove most of the difficulties 
now besetting road and rail traffic and effect an 
enormous saving to the country. 

There are many Jess revolutionary technical 
problems awaiting solution. Goods are handled in 
most forms of transport by methods which would 
be considered primitive in a modem factory. 
Railway travelling remains dirty because a loco¬ 
motive of some hundred horse power emits as 
much smoke as a power station of as many tens 
of thousands of horse power. There is more 
vibration and noise in a railway ooach running on 
its smooth rail than in a road ooach on a rougher 
road. It may be this vibration that requires a 
railway coach without power unit to weigh more 
per passenger than a road coach with power unit. 

Road transport, too, has its technical problems 
awaiting solution. The technical development of 


the vehicle itself is in the best possible hands— 
the enterprising hands of every interested oitizen. 
The road is in the less enterprising hands of 
‘authorities*. Fortunately, the Ministry of Trans¬ 
port came into being and acquired some, though 
insufficient, powers over the roads. It realised the 
need for technical research. In the earlier days of 
motor-cars, the dust nuisance was becoming in¬ 
tolerable. That problem has been solved. In later 
days, a road surface that in certain weather con¬ 
ditions became as slippery as ice was responsible 
for groat loss of life. That problem, too, has been 
solved in great measure. The results of the 
Ministry of Transport's research on the slipperiness 
of road surfaces can be seen in the reports of 1931 
and 1932 of the Technical Advisory Committee. 
These reports show also the large amount of work 
done on the resistance of different rood materials 
and constructions to wear and impact. The value 
of such work can be appreciated from the fact that 
an increase of 10 per cent in the life of a road means 
a saving of some £5,000,000 a year. It would seem 
to be a good investment to spend on such research 
as much as could be spent efficiently. 

This work, so ably done by the Ministry of 
Transport, is, however, ‘a drop in the ocean* remain¬ 
ing to he done. Mr. O’Gorman gives a long 
list of matters needing investigation. Perhaps the 
problem needing solution most urgently is how to 
reduce the toll of accidents on the roads. Mr, 
J. Edwin Holmstrom, in the Fortnightly Review, 
has evaluated the cost of these accidents—a factor 
loss obvious than the distress they cause. Putting 
the value of a fatal accident at £4,000 and of an 
injury at £40, the annual cost is £33,000,000. 

At the end of last year the Times published a 
large number of letters on road accidents. Many 
remedies were suggested, chiefly the much- 
discussod ones by speed limit, driving test and 
compulsory stops at cross-roads. Nothing could 
show more dearly than does this series of letters, 
how hopeless it is to find a remedy in the present 
state of ignorance. The very meagre statistics of 
accidents now available indicate that no one, two 
or three of the remedies suggested would have any 
marked effect in reducing the number of accidents. 
Those who have studied the problem seldom sug¬ 
gest a remedy; they know that the facts are 
insufficient to warrant any suggestions of value. 
In this, as in all scientific work, observation and 
measurement must precede theory. 

The Royal Commission on Transport, in its first 
report, recommended that the Ministry of 
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Transport should compile comprehensive statistics 
of the cause of all road accidents. This was in July 
1929. It has taken three and a half years for the 
Ministry to reach the decision to carry out this 
recommendation, and even now it will be done 
only partially. From the beginning of the present 
year a new system of statistical records of fatal 
accidents was started, and the analysis of the 
data, if they are full enough, should point the 
way towards a solution of this problem. 

Mr. O’Gorin an advocates a Committee of 
Scientific Research on Traffic Control and Road 
Layout. The scope seems too narrow. The real 
problem is, what is the best way of transporting 
people and goods from place to place, making use 
of all the country’s transport assets—railways, 
roads, canals and sea. The industry is immense ; 
at a very rough estimate, £6(M),000,000 a year is 
spent in transport, and there is no guide to show 
whether this is being spent wisely. This, above 
all other industries, needs a Transport Research 
Board in the Department of Scientific and Indus¬ 
trial Research, a Board that will investigate 
transport solely from a technical point of view. It 
may not always be the best policy to adopt the 
course that is best technically, but those responsible 
for policy can never form a right judgment without 
knowledge of what is right technically. 


Physics and Philosophy 
The New Background of Science. By Sir James 
Jeans. Pp. viii+303. (Cambridge: At the 
University Press, 1933.) la. Qd. net. 

VERY year the methods of theoretical physics 
become more abstract and more compli¬ 
cated. There are two quite different reasons why 
this subject is so difficult to understand and 
disouss. On one hand, the use of concepts, which 
have appeared self-evident since man first l>egan 
to endeavour to form a picture of Nature, has had 
to be abandoned. On the other, unusual and indeed 
sometimes completely new forms of mathematics 
have had to be introduced to cope with the image 
of the world which has been adopted. Whilst it 
is given to very few to possess a complete 
familiarity with tensors and matrices, most 
scientific workers and some philosophers are 
entitled to claim a right to discuss the fundamental 
concepts in terms of which the new picture of the 
world is drawn. Any work, therefore, which makes 
the new processes and concepts intelligible to the 
layman, is assured of a hearty welcome. 


Sir James Jeans possesses in a unique degree 
the art of translating the most difficult and com¬ 
plicated forms of mathematical reasoning into an 
everyday language that the experimentalist and 
even the layman can comprehend. If for no 
other reason than that he has in his most recent 
book described the state of present-day physical 
theory, in terms which everybody can understand, 
he has put those who are interested in modern 
science in his debt. It is no small achievement to 
have given in 300 pages an explanation intelligible 
to the average educated reader, not only of 
relativity and the eosmicai problem, the quantum 
mechanics and the wave mechanics, but also of 
the philosophical background which these lines of 
development imply. 

It seems strange to-day to remember with what 
complacency the Victorian physicist accepted the 
somewhat naive concepts such as space and time, 
mass and energy, which form the alphabet of his 
description of Nature. The triumphs of machinery 
which marked the nineteenth century perhaps 
account for his confident assumption that it must 
be possible to construct a mechanistic picture of 
the world. To-day all this is changed ; a much 
more mystical atmosphere is fashionable. Space 
and time, jointly and severally, are on their trial; 
particles and waves are no longer obvious concepts 
but the cloaks of matrices and functions : the 
very question of the possibility of constructing an 
intelligible model of the physical universe is at 
issue. 

Nowhere can the change which has come over 
the outlook of the average man of science be 
better studied than in the pages of Sir James 
Jeans’s book. How far we have travelled in twenty 
years is shown by the readiness with which pro¬ 
positions such as the impossibility of splitting 
uniquely into a spatial and a temporal aspect the 
interval between two events, or the advantage of 
representing a Newtonian force acting in a 
Euclidean void by a forocless non-Euolidoan mani¬ 
fold, are now accepted—propositions which shocked 
the metaphysical conscience to its depths when 
Einstein first put them forward. The first half of 
Sir James's book is concerned chiefly with these 
constituents of the new background of scienoe and, 
as might be expected, they are presented in a 
manner so lucid and conciliatory as to b3 almost 
irresistible. 

The second half is oonoerned mainly with the 
quantum theory. From a most delightful intro- 
duction to the concept of a matrix, we proceed to 
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an explanation of Heisenberg's relation. This is 
succeeded by an admirably clear exposition of the 
wave mechanics and the more general problems 
of causality and determinism. No attempt is 
made to gloss over the lack of rigour in the deriva¬ 
tions. Indeed one of the most attractive and 
valuable aspects of the hook is that it makes ’ 
perfectly plain how sketchy are the relations of j 
quantum mechanics to classical mechanics and 
how the final formulae can only be justified by 
their results. The elucidation of the wave picture 1 j 
as representing the state of our knowledge, and ] 
the spreading of the wave as denoting the increasing 
uncertainty of an extrapolation from inaccurate 
data as time goes on, will probably prove helpful ! 
to many. The clear demonstration, again,that what j 
would formerly have been called the intensity of ! 
the radiation in electromagnetic waves, can only 
represent the probability of a photon being found 
at a particular point, must prove most valuable 
to an understanding of the Schrodinger wave ! 
mechanics. On the other hand, the use of the 
term “waves of probability”, with its implication 
that there is such a thing as a negative probability, 
would perhaps better have been avoided. 

Some further explanation also would seem to 1 >e 
required of the so-called experimentum cruris to 
enable us to decide between the particle picture 
and the wave picture (p. 252). Sir James would ; 
seem to suggest that the Stem-Gerlach experiment, j 
which showed that a beam of silver atoms was \ 
split up in an inhomogeneous magnetic field, was 
incompatible with the Bohr-Sommerfeld picture. 
Surely the particle picture, with its definite j 
orientation of the atomic magnets, explains this [ 
particular experimental result just aH well as the j 
wave picture. It is quite true that difficulties arise ! 
in certain cases when one endeavours to explain 
according to the Bohr-Sommerfeld theory the j 
effect of a magnetic; field on spectral lines, as in i 
the anomalous Zeemann effect, but it is difficult t 
to admit that the simple Stem-Gerlaeh effect is | 
evidence either for the wave picture or the particle 
picture. In any event, the upholders of the wave 
picture are always compelled, in the final inter¬ 
pretation, to revert to particles ; indeed, Sir James 
himself indicates that the wave-equation only 
represents a mathematical method of predicting, 
given certain premises, the probability that we 
shall find a particle. j 

Perhaps if Sir James Jeans had gone one step 
further in his analysis of our primary indefinables, 
the reason for this dual mode of description would 


have become dearer. He adopts the point of view, 
it is true, that there is no inherent reason why 
reality should be describable in terms of space and 
time, indeed he proves that it is not. He does not, 
however, attack the question whether space and 
time are reasonable fundamental indefinables. To 
the reviewer it would seem that they are concepts 
derived from the empirical possibility of making 
observations. But ail observation implies a transfer 
of action, that is, an interference with the con¬ 
jugated co-ordinate of that which one is measuring. 
If the transfer of action could he made in principle 
as small as one liked, then it would he justifiable 
to neglect the effect on the conjugated co-ordinate 
and accept space and time as independent primary 
indefinables. But Planck has shown us that action 
is atomic ; this being so, space and time can only 
be expected to be adequate indefinables when we 
art; dealing with large transfers of action, in which 
case its atomic nature is unimj>ortant. When this 
condition is not fulfilled, the neglected effect on 
the conjugated co-ordinate must be taken into 
account. 

However, wo have no right to discuss what 
might have been written : our task is to consider 
what has been written. Here the verdict is 
clear. As a broad outline of the most recent 
developments of theoretical physics and their 
underlying philosophical implications, this book is 
unrivalled. It can be recommended with equal 
confidence to the physicist, the philosopher and 
the layman. All of them will find it helpful and 
stimulating. The old Weltanschauung of classical 
physics is dead. All who are interested in science 
must face a voyage to a new mental continent. 
No safer or pleasanter guide into the new regions 
of thought which are opening up before us can be 
found than Sir James Jeans. F. A. L. 


Evisceration and Heart Burial 

Heart Burial . Bv Charles Angell Bradford. 
Pp. 256. (London : George Allen and Unwin, 
Ltd., 1933.) 8*. 6d, net. 

JN “Heart Burial” Mr. Bradford has collected 
and annotated in chronological order all the 
eases of burial of the heart apart from the rest 
of the body, which have been recorded in the 
London area, with the view of throwing light on 
this remarkable practice. The cases with which 
he deals range in date from the twelfth century 
to the twentieth, the latest being that of Thomas 
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Hardy, whose body was buried in Westminster 
Abbey and hie heart in Dorset in 1928. 

Mr. Bradford precedes his record of cases with 
a study of the practice generally. The first 
authenticated case is that of Robert d’Abrissci, 
founder of the order of Fontevrault, who died in 
1117. After that date, burial of the heart apart 
from the body became frequent. It was usually 
deposited in some locality with which the deceased 
had been closely associated. Often those who 
had undertaken or desired to take part in a 
crusade, but had been prevented, directed that 
their heart should he buried in the Holy Land. 
Of this, Robert the Bruce is an oft-quoted example. 

The praetiee has been eonneeted with the 
customs of the ancient Egyptians, a view in which 
Mr. Bradford concurs. In preparing the body 
for embalming, the Egyptians removed the viscera 
and stored them in canopie jars which were placed 
in the tomb with the mummy. This was a ritual 
practice dependent on the view of what happened 
to the body after death. The practice persisted 
until the days of the Roman Empire. Division 
of the body for purpose of burial was banned by 
the early Christian Church ; but it ap])oarcd 
again when burial within the walls of churches 
became common. For reasons clearly hygienic, the 
internal organs were removed before burial : 
but the heart did not at that time receive separate 
treatment. 

The evidence upon which it is sought to connect 
heart burial with the Egyptian practice is tenuous 
and not convincing. As in much anthropological 
argument for cultural connexion, similarity is 
construed as identity, possibility interpreted as 
proved fact. But even if it were shown that the 
physical operations wore connected, in idea the 
Egyptian and the Christian practices are poles 
apart; while the relatively late date at which 
heart burial appears is an argument against 
tracing it to the Egyptian custom. Between the 
decay of the Egyptian practice of embalming and 
the growth of the Christian practice of eviscera¬ 
tion, there had intervened Christian dogma, which 
changed fundamentally the conception of what 
happened to the body after death. It was no 
longer desired to ensure the preservation of the 
body; it was regarded as something corruptible 
to be exchanged for the body incorruptible. 

Further, the practice was not widely distributed 
or prevalent among the general body of the 
Church, as would be expected had it been a sur¬ 
vival or a recrudescence of a pagan practice. It 


j was confined to persons of importance or to 
! royalty. Jn early Christian and medieval times, a 
J lengthy period, sometimes a matter of months, 

| elapsed between the death and burial of prominent 
members of the Church or laity. Often the body 
j had to be conveyed long distances, as happened 
| in the funeral of Eleanor, queen of Edward 1. 

| It is evident from frequent references in accounts of 
! the obsequies of royalty and persons of importance, 
that evisceration was a practical measure of pre- 
I caution against the effects of the gases of decom¬ 
position. Normally the extracted parts would be 
buried at once and on the spot, while the body 
i was conveyed to its last resting place or lay in 
state. The parts separately buried received cere¬ 
monial treatment according to circumstance : and 
the separate burial of the heart was an elaboration, 
which sentiment in the long run made inevitable. 


The Cathode Ray Oscillograph 

Department of Scientific and Industrial Research. 
Applications of the Cathode Ray Oscillograph in 
Radio Research. By R. A. Watson Watt, J. F- 
Herd and L. H. Bainbridgo-Bell. Pp. xvi + 
290-1-17 plates. (London: H.M. Stationery 
Office, 1933.) 10*. net. 

HE outstanding advantages of the cathode 
ray oscillograph over any form of electro¬ 
mechanical oscillograph, namely uniform response 
to all frequencies up to at least 10 7 eycles/sec., and 
the convenience of direct visual observation, have 
been known for some time. It is perhaps not 
generally realised that the disadvantages which 
; have been associated with it—high cost, short life, 
and insufficient brilliancy of the fluorescent screen 
! for the photography of any but the slowest 
| transients—have in the last year or two been 
largely eliminated. 

This has been due in no small measure to the 
encouragement of manufacturers by the authors of 
this book, through tho Radio Research Board. 

| The result is that an instrument “of the same 
j general standard of robustness as the familiar 
receiving triode”, with a life under average con 
ditions of some 500-1,000 hours, is available for 
the reasonable sum of £5 to £10, according to the 
make and type. With one weH-known type, 
using an accelerating potential of 1,200 volts, 
direct photography of a single trace on the screen 
is possible up to a writing speed of about 20 
km./sec. 
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The present work is practically a textbook on 
the use of the cathode ray oscillograph, and 
although all the applications described are to 
radio problems, many of the numerous ideas and 
circuits are immediately useful, or can easily be 
adapted, in connexion with any other work of an 
electrical nature. For this reason the book can 
be recommended to all users and potential users 
of the oscillograph. 

The methods of using the instrument fall into 
two main classes : the observation of the wave¬ 
form of an unknown varying potential, and the 
comparison of the amplitudes and phases of two 
alternating potentials of the same frequency. The 
greater part of the book is taken up with describing 
circuits and typical applications for these two 
methods. The first method involves the provision 
of an electrical time-base to be applied usually to 
one pair of deflecting plates. Various methods of 
generating a saw-tooth wave-form for the produc¬ 
tion of a linear time-base are described, together 
with means for synchronising the time-base to 
the unknown potential, if this is periodic. A point 
with regard to nomenclature arises here. One of 
the commonest linear time-base circuits is the 
squegger or ticking-grid oscillator. Both these 
names arc unsatisfactory, so the authors have 
oallod it the ‘linotime’ circuit. Such a term, how¬ 
ever, is surely appropriate to all linear time-base 
circuits, including ‘flashing neon lamp’ and 
thyratron types, and w ould have more justification 
if used in this way. As for the squegger, perhaps 
a better name is ‘blocking oscillator’, which does 
give some suggestion of its mode of operation. 

The chief applications of this method of analysis 
are to the observation of the wave-form of atmo¬ 
spherics and to the reception of echoes from the 
ionosphere from a transmitter sending out short 
pulses of radio-frequency. In this connexion a 
slight mistake recurs through pages 118-119, 
where the equivalent height of the reflecting layer 
is confused with the equivalent path difference, 
involving a factor of 2 (vertical incidence is con¬ 
sidered). 

The second method of using the oscillograph 
reqnircs two exactly similar amplifiers, in order to 
amplify the two original potentials to a magnitude 
sufficient to produce a reasonable size of pattern 
on the screen. The amplifiers must each provide 
exactly the same gain and phase shift for every 
frequency within the band to be accepted, and 
various designs for such apparatus and the methods 
employed in lining up the two sets are described 


in detail. This technique was originally developed 
for studying the directions of arrival of individual 
atmospherics, but it is equally valuable for 
ordinary direction-finding, with the possibility of 
two interesting developments as suggested in later 
chapters—the use of radio beacons sending out 
very short signals, say 0*5 millisecond, so that 
night errors are eliminated by utilising the ground 
ray only for the observations, and also so that a 
largo number of beacons may operate on the same 
frequency without interference ; and the use of 
a simple cathode ray direction finder of limited 
range and compact construction to act as a col¬ 
lision preventer on ships. 

An important utilisation of the direction¬ 
finding technique is its application to the analysis 
of the state of polarisation of wireless waves, both 
continuous wave and pulse transmissions, reflected 
from the ionosphere. It has eIbo been applied to 
two spaced aerials, in order to determine the angle 
of incidence of downcoming rays. 

A number of interesting applications of the 
oscillograph as a relay are described which depend 
on the introduction into its onvolope, near a suit¬ 
able point on the screen, of a small Faraday 
cylinder to act as a collector when the beam is 
directed on to it. A chapter or two on photo¬ 
graphic technique and suitable cameras will be 
found useful. To save repetition, a glossary of 
a number of technical terms is included. Of these, 
‘to common’ seems rather unnecessary ; ‘join’, 
or ‘connect together’, cover most of its uses. 


Palaeontology of the Lower Vertebrates 

Text-Book of Palwontology. By Prof. Karl A. von 
Zittel. Translated and edited by Dr. Charles R. 
Eastman. Vol. 2. Second English edition, 
revised, with Additions, by Sir Arthur Smith 
Woodward. Pp, xvii-f 404. (London : Mac¬ 

millan and Co., Ltd., 1932.) 30#. net. 

HIRTY years have elapsed since the appear¬ 
ance of the previous edition of this work* 
and the task of revision has, in consequence, been 
considerable. No one better qualified to shoulder 
this burden than Sir Arthur Smith Woodward 
could have been selected, for, in addition to being 
one of the six original authors concerned in the 
production of the earlier edition, he has had 
unrivalled opportunities for keeping in close touch 
with every advance made in this branch of soienoe 
during this interval. In producing this volume hes 
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has placed every student of the lower vortebrates 
under a deep obligation. 

The present edition is half as large again as the 
original. Apart from this fact, it appears at first 
sight to be unchanged, for the general arrange¬ 
ment and method of treatment of the text, and 
the relative proportion of figures, are the same. 
Nevertheless, a large quantity of carefully selected 
new material, summarising recent work, has been 
incorporated. Concise analyses of the extensive 
new literature upon such groups as the Ostraco- 
dormi, the Stcgocephalia, and the reptiles of the 
Permian and Trias, form most useful acquisitions. 
On the other hand, much of the old material, 
which has boen brought forward from the former 
edition, has been recast or even completely 
rewritten. 

A textbook of this type is, of course, concerned 
more with the orderly presentation of facts than 
with theoretical discussion of them. In so far as 
an approach to a genera! consensus of opinion 
upon the latter has been reached, it will be found 
here crystallised in the form of a system of classifi¬ 
cation. On this account, some of the most 
fascinating pages in the book are to be found in 
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the table of contents, which has been extended 
from two to ten pages. A comparison of the 
tables of contents in the two editions will reveal 
changes just as striking as the somersault ex¬ 
perienced by the figures of Birkenia and Lasanius 
(p. 53 in the old edition, pp. 23 and 24 in the new). 

The value of the work has boon greatly enhanced 
by the insertion of one hundred and sixty new 
figures. The traditional practice of using figures 
of the actual fossils has been maintained, but 
care has been taken to improve the quality of 
these by selecting examples in which the original 
specimen was sufficiently clear to be understood 
even by an inexpert student. Some of these 
figures, for example, that of Helicoprion (p. 64) 
add considerably to the attractiveness of the book. 
The reviser has, however, wisely made a much 
more extended use of reconstructions of the whole 
or parts of skeletons. 

One minor criticism of this excellent revision 
may be offered. The method of presenting the 
bibliography which has been adopted causes 
unnecessary difficulty and loss of time when, as 
so often happens, a specific reference is wanted. 

H.H.S. 


Short Reviews 


Irrigation Principles and Practices. By Prof. 
Orson W. Israelsen. (Wiley Agricultural 
Engineering Series.) Pp. xiv + 422 +8 plates. 
(New York : John Wiley and Sons, Inc. ; 
London : Chapman and Hall, Ltd,, 1932.) 31s. 
net. 

The practioe of irrigation is so widespread in all 
parts of the world, there being more than 200 
million acres of land artificially treated with sup¬ 
plies of water in the five continents, that it is a 
little surprising to find in a book dealing with the 
subject of irrigation under a general title, without 
qualification of any kind, a complete absence of 
reference (apart from a few photographs of 
primitive appliances in Oriental countries) to 
processes and methods other than those to bo 
found in a group of some seven or eight of the 
United States lying to the west of long. 100° W. 
and embracing an area of about twenty million 
acres under treatment; say, a tenth part of the 
whole. While this localisation detracts somewhat 
from the serviceability of the book to the general 
reader, it does not, of course, invalidate it as a 
useful compendium of information on methods of 
irrigation in that particular region and, indeed, 
within its purview, it is an admirable guide. 

The author is professor of irrigation and drainage 
in Utah State Agricultural College and he writes 
for the benefit oi college and university students 


who seek information on the agricultural aspects 
of irrigation, though the book also surveys other 
aspects in a minor degree : engineering, social, 
arboricultural, etc. Following an explanation of 
general principles, including theoretical considera¬ 
tions of the flow of water, systems of supply and 
measurement, soil and water relations, the under¬ 
ground movement of water and kindred matters, 
the book discusses in detail the irrigation of 
cereals, of alfalfa, of sugar beet and potatoes, and 
of orchards. The treatment is clear and attractive 
and the illustrations are good. A set of problems 
and questions with numerical answers forms a 
useful appendix. B. C. 

(1) Wireless Receivers: the Principles of their 
Design. By C. W. Oatley. (Methuen’s Mono¬ 
graphs on Physical Subjects.) Pp. vii+103. 
(London : Methuen and Co., Ltd., 1932.) 2s. fid. 
net. 

(2) Testing Radio Sets. By J. H. Reyner. Second 
and revised edition. Pp. viii+207+8 plates. 
(London: Chapman and Hall, Ltd., 1932.) 
10s. fid. net. 

(1) Mr. Oatley’s monograph is a model of com¬ 
pression, and may be commended as a worthy 
member of a valuable series. It gives thoroughly 
dependable analyses of the essential circuits of the 
receiver, chapters being devoted to the triode and 
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its equivalent circuit, the aerial-earth system, 
high-frequency amplification, the detector stage, 
low-frequency amplification and the power stage. 
A bibliography of some fifty items is appended. 
The book would have been very good value at a 
price well above the modest sum asked for it. 

(2) Mr. Reyner’s second edition is a marked 
improvement on the original edition, but it is 
marred by an unnecessary diffuseness, a tendency 
to repetition, some looseness in expression and 
explanation, and very uneven allocation of space 
between major and minor problems. The present 
state of ‘service' arrangements for broadcast 
receivers in Great Britain is, however, with a few 
gratifying exceptions, so bad that a book of this 
kind w r ill continue to be necessary and useful 
until the average level of intelligence in ‘service’ 
work has been raised substantially above its 
present value*. 

Grundriss der MineraIparagenese. Von Prof. Dr. 

Franz Angel und Prof. Dr. Rudolf Scharizer. 

Pp. xii+293. (Wien und Berlin: Julius 

Springer, 1932.) 19.80 gold marks. 

The study of mineral par agenesis is of coin* 
paratively recent date and a comprehensive work 
on this subject is to be welcomed. The present 
authors have succeeded in bringing together a great 
mass of important data much of which has been 
derived from scattered and inaccessible sources. 

The book is divided into four sections. The first 
is devoted to a general discussion of organic and 
inorganic substances and to the structure and 
composition of the earth as a whole. In the three 
succeeding sections the rock-forming minerals and 
their genesis, the minerals of ore deposits and 
finally the materials of the biosphere are treated 
in detail. In all cases the genotieal aspect is 
stressed and also the typical associates of each 
individual species. Wherever possible the authors 
have employed the modern constitutional formula*. 

It is unfortunate that it has not been found 
possible to give* references to the publications of 
the various authorities quoted, for a compre¬ 
hensive bibliography would have greatly increased 
the value of the book. Nevertheless, it fills a 
hitherto vacant place* in min oral ogical and petro¬ 
graphic literature and can be recommended both 
to the mineralogist and petrologist. Readers must 
beware of occasional errors in geographical 
localities. 

Collected Geometrical Papers of Prof. Syamadas 
Mukhopadhyaya . Part 2. Pp. vi 4 159-295. 

(Calcutta: Calcutta University Press, 1931.) 
3.8 rupees. 

This volume is a continuation of the volume of 
papers by the same author published in 1929 and 
reviewed in Nature of April 4, 1931, p. 516. 
There are two papers on plane convex ovals, but 
the chief part of the book consists of seven papers 
on the differential geometry of curves in an N- 
gpaoe. The latter are of special interest both on 


July 8, 1933 

account of the original methods employed and the 
results obtained. They deal with parametric 
coefficients and their properties, the extension of 
the Serret-Frenet formulae to curves in the N- 
space, the expression of the co-ordinates in terms 
of the arc, curvatures at a singular point and 
osculating spherics. Unfortunately, the investiga¬ 
tion is restricted to Euclidean space, but the 
author claims that, by the use of a certain distance 
formula, it can bo adapted to any kind of non- 
Eudidean space without insurmountable diffi¬ 
culties. It would be of some interest if such a 
programme were actually carried out, if only for 
the four- and five-dimensional spaces used in 
relativity theory. The abstract nature of the 
topics dealt with makes the papers difficult to 
read, but students of algebraic geometry should 
find much to interest them. The book is clearly 
printed and unusually free from misprints, and 
is a credit to the Calcutta University Press. 

Everybody's Dog Book. By Major A. J. Dawson. 
Second edition. Pp. viii -4-231 { 31 plates. (Lon¬ 
don : Philip Allan and IV)., Ltd., 1933.) 5s. net. 

This book has passed through five impressions 
and is now in its second edition since its first 
publication in 1922. The chief feature of the book 
is that it is written by a man who is clearly very 
familiar, in a practical wav, with his subject, and 
is a lover of dogs. The care and cultivation, 
feeding, breeding, treatment and showing of 
dogs, take up the major portion of the volume. 
A list of dog societies is appended. The whole 
work is very practical and therefore very useful 
to dog lovers and breeders. The scientific aspect 
is stressed ; for example, the recently published 
results of the ten years’ activity of the Field 
Distemper Council are included. 

Several excellent photographs of breeds of 
dogs now in favour add to the attractiveness of a 
really good book. 

The Flora of the Clyde Area : a Handbook of the 
Flowering Plants and Ferns occurring Wild or 
Established within the Drainage Area of the River 
and Firth of Clyde. By John R. Lee. Pp, 
xvi+391. (Glasgow: John Smith and Son 
(Glasgow), Ltd., 1933.) Is. 8d. net. 

Naturally this book will have a rather limited 
appeal, since it deals only with the flowering 
plants and ferns occurring wild or established 
within the drainage area of the River and Firth 
of Clyde. However, it is more than forty years 
since the late Prof. King's revision of Kennedy's 
“Clydesdale Flora” was published and all editions 
of it are now out of print, so the present work 
will be welcome. Botanists interested in this area 
are indeed fortunate since they now have available 
a well-compiled flora of the district. The author 
has obviously taken meticulous care over his task 
and has spared no pains in his endeavour to be 
up to date and authoritative* It is a pity that 
more local floras, of this standard, are not available. 
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Nitrogen and Plant Nutrition 


I N his discourse on “The Nitrogen Hunger of the 
World'* at the Royal Institution on March 31, Sir 
Frederick Keeble first retold the tale of the trans¬ 
migration of nitrogen from atmosphere to soil, 
from soil to plant and animal, and from these back 
to the air. The fixation of atmospheric nitrogen by 
the thunderstorm and certain bacteria has of lute 
been supplemented by the chemist, and we now 
have to contemplate “a now world wherein never 
more need the gaunt spectre of famine stalk the 
earth, and where health shall be the rule and 
disease the rare exception : the world of nitrogen 
plenty*\ The earth is hungering for nitrogen. An 
aere of English rneadowland produces on an 
average about a ton of hay ; a nitrogen fertiliser, 
together with minerals and adequate water, will 
increase this yield from two fold to nine-fold. The 
productiveness of the sea, as well as that of land 
and fresh waters, is limited by nitrogen insuffi¬ 
ciency, for how r else can we explain the fact that 
tropical seas support less life than temperate seas ? 

The expedients used by green plants to obtain 
nitrogen are well-nigh endless ; some become 
saprophytes, others parasites. All parasitism, 
both of plants and animals, ap|>ears to be the 
result of nitrogen hunger. Life depends on the 
resultant of the two opposing forces : the bacteria 
that fix nitrogen and those that liberate it or 
hoard it ; and in the earth’s history sometimes 
one and sometimes the other may have prevailed. 
When the nitrogen-fixers prevailed, “life burgeoned 
forth in exuberance and beauty" ; but when 
nitrogen accumulated in the atmosphere, fertility 
declined. Perhaps every geological epoch has seen 
these changes. A new land arising from the sea 
is rich in limestone, phosphates and other minerals, 
but it remains barren until nitrogen fixing bacteria 
borne by wind or water are sown over it and their 
growth is favoured by the abundance of phos¬ 
phates. 

The earth yields more and more plentifully, but 
as the centuries pass, rain and wind wash away 
and blow away the minerals, and even the soil 
itself. The phosphates, no less essential to life 
than nitrogen, begin to fail, and with them the 
nitrogen-fixing bacteria. Life declines, vegetation 
shrinks in size and amount; the green herbage 
which formerly protected the earth wears thin ; 
rain rends the soil and animals make the rents 
wider by over-grazing, until at last the land 
becomes a desert. Something like this has probably 
occurred on the South African veldts, the desert 
nature of which is commonly supposed to be due 
to lack of rain. That explanation, however, is 
inadequate ; it is lack of nitrogen and minerals 
which aggravates the ill-effects of low rainfall and 
causes such rain as falls to run to waste and to 
carry with it the valuable minerals. The veldt 
responds immediately to nitrogen fertiliser, and 
nitrogen may well prove to be the salvation of 
South Africa. 


The effects of nitrogen starvation are no less 
apparent in Great Britain, especially on grasslands 
in springtime, where the early application of a 
nitrogenous fertiliser may enable cattle to graze 
weeks before they can graze on untreated land. 
This power of nitrogen to produce an ‘early bite’ 
may save British farmers at least the £500,000 a year 
that they now expend on artificial feeding-stuffs ; 
and it presents a new point of view for the study 
of soil fertility. Pasture grass, treated with 
nitrogen, begins to grow vigorously when the 
temperature rises to 42"—43° F., whereas ordinary 
grass does not. This failure to grow is not due to 
absence of nitrogen, for the humus of pasture-land 
contains plenty : it is due to the nitrogen being 
locked up by bacteria in an unavailable form. 
Addition of an anaesthetic to grassland containing 
added nitrogen to which it has not responded at 
once makes the nitrogen available, and the grass 
grows. 

Grass does not grow on natural pastures in 
early spring, even when the temperature is favour¬ 
able, because the necessary nitrogen-building 
materials are lacking ; but grass that has been 
treated betimes with available nitrogen starts 
early growth because the roots begin to absorb it 
at temperatures below which growth of leaf and 
stem does not occur, and they not only absorb it 
but also elaborate it into the complex organic com¬ 
pounds which leaf and stem require for growth. 
In arable soils also, nitrogen gets locked up at 
low temperatures ; and crops like potatoes profit 
by the presence in the soil of available nitrogen in 
addition to that of farmyard manure. The reason 
why the addition of a nitrogenous fertiliser to a 
soil already rich in humus-nitrogen often leads to 
an increased crop, is now self-evident. 

Brought may also cause the soil to withhold the 
nitrogen that plants need. After a dry sj>ell>. 
grass that has been manured with available 
nitrogen grows more quickly than grass that has. 
not been so manured ; and it is not surprising 
that, during drought, soil bacteria beat the green 
plant in competition for nitrogen. The green 
plant is of aquatic origin and acknowledges its 
ancestry by its dependence on large and constant 
supplies of water. Soil bacteria, minute and 
ehitmous-eoatod, can sustain drought better than 
the green plant and so can defeat it when rainfall 
is scanty. Grass which has been treated to provide 
an ‘early bite’ does not suffer later if the dressings 
of plant-food are continued at regular intervals. 

Apple trees usually bear large crops in alternate 
years ; in the years of plenty large supplies of 
nitrogen are required for the fruits, the leaves 
have to go short and remain small, so that they 
do little work in providing food for next year’s 
crop. Hence the next year’s crop is small; but 
if nitrogen be given in early spring before flowering, 
the roots absorb it and the tree works it up into 
plant-building material, and there is plenty for 
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flowers, fruit and leaves. So the ‘off’ year dis¬ 
appears. 

Fertility is also closely connected with the 
variety of crop plant cultivated. Wheat is com¬ 
monly supposed to resent much nitrogen, and if 
heavily manured it ‘lodges’. This is true of some 
of the wheat varieties grown in England, for 
example, Squarehead Master, but not of others, 
such as Chevalier, and if such varieties were 
grown more generally and amply manured, the 
average yield of wheat, high as it already is, 
could be made to equal the yields obtained, for 
example, ill Holland. 

Apart from the power of nitrogen to give in¬ 
creased yields, at a low cost, the use of it, and 
that of mineral plant foods, is essential for pro¬ 
ducing the kinds of food that will maintain and 
improve the health of man. Recent experiments 
tend to show that a rmxlorate uho of these materials 
doubles the yield of protein from grass, and that 
this increase is attended by a corresponding in¬ 
crease in carotene, the precursor of vitamin A. 
Nitrogen-treated grass that has been dried by 
artificial heat has been found a perfect substitute 
for a large part of the concentrated food (now 
imported) that is usually fed to stock in winter, and 
the butter made from the milk of cows fed on this 
grass is far richer in carotene than that made from 
the milk of cows fed on the ordinary winter ration ; 
it has the deep primrose-yellow colour charac¬ 
teristic of the best dairy butter (see Emp. J. 
Exj)er. Agr 1, 68 ; 1933). 

There is much more yet to be learned of the 
parts played by vitamins and minerals in nutrition. 
Pasture-land appears to require but very little 
lime ; probably because much of it returns to the 
soil when the grass dies. Although ‘nitrogen grass’ 
contains less lime than ordinary grass, the milk 
yielded by cows that eat it is the richer in lime. 
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i This suggests that the lime in the green plant may 
exist in either a metabolic state, in which it can 
bo handed on from the grass through the cow to 
the milk, or in an inert state, in which it can be 
handed on less surely. Similar possibilities are 
attached to other elements, of which silicon may 
prove to be one. The lack of carotene in ordinary 
winter butter suggests that influenza and yet 
graver maladies may be prevented by supplying 
food lacking none of the essential vitamins £nd 
minerals. Tuberculosis, both human and bovine, 
may prove to be a deficiency disease which is 
encouraged by the lack of vitamins. At any rate, 
it seems certain that an ampler provision of 
vitamins in the milk, butter, cheese, eggs and 
vegetables consumed by the people in winter is an 
essential step in improving national health. There 
are numerous examples in the plant world of 
diseases due to deficiencies, such as of potash in 
apple trees, of sulphur in the tea plant, of mag¬ 
nesium in fruit trees, and of iron, manganese, 
boron and copper in other crops. In fact, one 
might almost say that imperfect nutrition is 
responsible for all disease. 

If there is any truth in the conjecture that in 
the past the earth has passed through alternate 
phases of nitrogen plenty and nitrogen scarcity, a 
new and revealing light may be thrown on evolu¬ 
tion. The path of evolution is strewn with its 
victims, but it is also illuminated by all the 
beauty of animate things. Is all this beauty 
only a casual by-product, or is it an enduring 
memento of the times when the earth was 
endowed lavishly with nitrogen ? Nature unaided 
contrives here and there oases of plenty in a 
world of want, and beauty is bom there. Man 
can make, if he will, the whole world an 
oasis where want is unknown and beauty reigns 
supreme. 


Crystals of the Living Body* 

By Sir William Bragg, o.m., k.b.e., f.r.s. 


I T has continually happened during the recent 
development of X-ray analysis that its first 
results have been confirmations of the conclusions of 
the organic chemist, and have been followed imme¬ 
diately by closer definitions and fuller knowledge. 
The chief feature of the structure of proteins has 
been supposed, on chemical grounds, to be a chain- 
iiko arrangement of amino-acids. These bodies 
may bo obtained in the laboratory by breaking up 


in detail. Two of the simplest are glycine and 
alanine. 

They are characterised by the presence of an 
amino-group, NH*, on one side of a certain carbon 
atom and of a carboxyl group, COOH, on the other. 
One has a positive character, the other a negative : 
the two groups have not only a general attraction 
for one another, but can also be made to combine 
in the manner shown below : 
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the natural proteins. There are many kinds of 
them, and they can be separated and examined 

•Continued from page 2*. 


Glyolne and Alanine. 

Two hydrogen atoms and one oxygen have 
dropped out. Willstatter supposed that such com¬ 
binations could take place in regular alternations 
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of the two amino-acids, thus forming a chain 
of indefinite length. 

Now alanine and glycine can be obtained from 
the decomposition of natural silk. If this regular 
structure is the cause of the X-ray photograph of 
silk, the numerical details that can be obtained 
from an examination of the photograph must fit 
in with the structure proposed by the chemist. 
This is remarkably verified. Previous X-ray work 
has shown that a chain composed of two carbons 
and one nitrogen in regular succession would 
probably take the zig-zag form well known as a 
characteristic of long chain compounds. The 
following formula shows how the silk protein 
would be represented. 
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From the X-ray analyvsks of many organic com¬ 
pounds, we have learnt the dimensions of the atoms 
of carbon and nitrogen, and we can assert that the 
distance along the chain at which the pattern (two 
carbons and one nitrogen) repeats itself should be 
about 3*0 A. Now the interpretation of the X-ray 
picture, though hazy in some respects, is exceed- 
ingly precise in one at least. It shows that some 
arrangement exists along the fibre, based on a 
pattern which repeats itself at intervals of 3*5. 
The coincidence is striking. The X-rays show not 
only that there is arrangement among the mole¬ 
cules in the silk, but also that there is agreement 
with chemical theory as to the existence of a repeat 
in each chain. They show also that the chains— 
this also is one of the details which can be examined 
in the picture—are arranged more or less parallel 
to one another and to the direction of the fibre. 
This is the sort of arrangement which we should 
expect. 

Silk fibroin is one of the simplest of the proteins. 
There are innumerable other possible combina¬ 
tions, because there are many different amino- 
acids and kindred bodies which can be strung on 
to the chain in various ways. There is, for 
example, cystine, which cloarly can be inserted 
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into the chain by either of its ends. This group 
contains the sulphur which occurs in hair. 

To return now to the keratins which, as I have 
said, do not give the same diffraction pattern as 
silk and other proteins. Hair, feathers, horn and 
the like give photographs which are comparable 
with each other. Astbury has made the surprising 
discovery that a hair when stretched gives a 
picture resembling that of silk. The stretching 


alters the arrangement of the molecules. If the 
hair is allowed to resume its former length, which 
it readily does if the operations are carried on in 
warm water, the first form of picture is again 
obtained, ho that the effect is reversible. Silk d&es 
not possess any capacity for complete reoovery 
after extension. Hair recovers completely after 
30 per cent of extension ; beyond that there is 
only a partial recovery though it will stand an 
extension of 70 per cent before breaking. 

Astbury has pointed out that those effects can 
be readily accounted for by supposing that the 
chain which forms the backbone of all the proteins 
is similar to that of silk. But in the keratins the 
chain is somewhat crumpled up. Tension pulls 
the chains straight without breaking them, ro that 
the contractile forces, whatever they may be, can 
restore the chain to its old form, and the process 
of extension and contraction may be repeated 
indefinitely. Beyond the 30 per cent of elastic 
extension there is a possibility of further extension 
by means of the slipping of molecules past one 
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another. This is practically the only form of 
extension possible in silk : it is not reversible. 

A comparison of the two kinds of X-ray photo¬ 
graphs supports this conception. The distance of 
repeat along the chain in stretched wool is only a 
very little less than that of silk, which is correct if 
the stretching of the wool is due to the stretching 
of the chains, while the repeat in the unstretched 
hair is 30 per cent shorter than in the stretched. 
Other geometrical deductions from the photo 
graphs, some very definite, others less definite, are 
also in general agreement with the hypothesis. 

But why should some keratin chains tend to 
crumple up while others do not ? A plausible 
explanation can be readily given. The amino-acidH 
and other pendants of the chain have a certain 
attraction for each other, at least if there are some 
which contain acid groups, while others have a 
basic character. All such attractions tend to 
shorten the chain. 

A rough model can be made to illustrate this 
point by stringing a number of wooden bars along 
a piece of flexible material (see Fig. 4). Elastic 
threads join the ends of the bars as shown and 
tend to draw them together. The attractions 
simulated by the elastic links tend to shorten the 
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chain, but an applied tension may break the 
connexions so formed and give the chain its full 
length. This sort of thing cannot be expected to 
happen in the case of silk, because glycine and 
alanine have no attraction for each other, built as 
they are into the chain. 

The same hypothesis gives a good explanation 
of the fact that hair and other keratin structures 
are so very resistant to ehemical actions such as 
the attacks of enzymes. The crumpled chain 
protects itself in several ways. Its susceptible 
points are masked, partly by its compactness, 
partly by the previous satisfaction of tendencies 
to combination either in respect to groups belong¬ 
ing to the same chain or to different chains. Thus 
hair, horn and similar materials acquire a peculiar 
permanency often illustrated by the state of the 
remains in ancient tombs. 

All these facts arc illustrative of the statement 
with which 1 began, namely, that not only does 
the arrangement of the atoms in the molecule 
decide the characteristics of the molecule but also 
the arrangement of the molecules with respect to 
each other in the solid decides the behaviour of 
the solid. Arrangement of the protein molecules 
among themselves is essential to their function in 
the living body. 

These general deductions regarding protein 
structure are only an earnest of what may be 
expected to follow from the precise measurements 
of position which we are now able to make. They 
are no more than indications of the directions in 
which knowledge of living structure may be able 
to advance as a consequence of the now methods 
of inquiry. Like any other new tool, X-ray 
analysis has to be in use for a certain time before 
its capacities are understood. 

Besides the direct applications of X-rays which 
I have been describing, there are certain other 
ways in which the substances of the living body 
have been studied by their aid. A most interesting 
example is the examination by J. I). Bernal and 
his colleagues of the crystal structure of the 
separate amino-acids, of the vitamins and similar 
bodies. When such bodies can be crystallised, 
valuable hints can be obtained as to the arrange¬ 
ment of the atoms and molecules, even if the 
structure cannot be fully determined. Chemical 
considerations suggest various possible arrange¬ 
ments, the choice from which may be narrowed 
down by the result of X-ray measurement. Thus, 
for example, Bernal showed that the formula 
proposed for sterol must be incorrect : in con¬ 
sequence, a search for the proper formula was 
instituted and has seemingly been successful. 

Bemars investigations of the structure of these 
compounds are an example of one of the two 
lines along which, broadly speaking, X-ray work 
is advancing. A series of like compounds is 
examined, and the various members are com¬ 
pared with each other. Information is derived 
from observations of the changes as the com¬ 
position is varied step by step. In this particular 
research some twenty different substances have 
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been compared. They are all members of a family 
of the greatest importance biologically. Their 
X-ray pictures show that they possess certain 
common characteristics of a structural nature, and 
the comparison of gradually changing quality with 
corresponding changes in certain dimensions gives 
important hints as to constitution. 

A new method often gives new force to older 
methods, and this is happening now. The optical, 
magnetic and other constants of a crystal show 
remarkable dependencies on the crystalline form. 
When we are able, as in this case, to determine 
the contents of the unit of pattern, and sometimes 
are able to go so far as to find the position of the 
atoms and molecules in the unit, the constants in 
question can be connected directly with the con¬ 
tents of the unit. Several years ago, W. L. Bragg 
showed how the refractive indices of calcite could 
be calculated in terms of the refraetivities of the 
atoms and the arrangement in the calcite crystal 
which had just been discovered. So also, electrical 
displacement takes place with much greater ease 
in the plane of the aromatic benzene ring than 
normal to it. Consequently, the velocity, within 
the crystal, of light in which the vibrations are 
perpendicular to the ring is greater than that of 
light in which the vibrations lie in any other 
direction. This principle can be used to help in 
the determination of the arrangement of the mole¬ 
cules in the crystal. 

There is a second lino of advance which is being 
followed ; and the two modes of research support 
each other. In this other method the arrangement 
of the atoms in very simple crystals is worked 
out to the bitter end. The method is very laborious 
and cannot at present be applied to complicated 
eases. Molecules are chosen for investigation 
containing the atomic groupings which occur so 
widely, hydroxyl, carboxyl, benzene linkings and 
so on. Experiment shows, so far as it has gone, 
that the relative positions and orientations of the 
atoms in these common groupings are always the 
same or nearly so. If they are exactly determined 
from the examination of particular cases, the 
resulting rules can obviously be very helpful in 
the determination of structure, and also we may 
confidently hope, in the discovery of the why of a 
particular structure as well as the how. 

On these lines several detailed investigations 
have been completed recently. One of the results 
has been a better understanding of the details of 
the linkages between carbon atoms. It is of 
especial interest in the study of organic com¬ 
pounds, and will serve as an illustration. It is 
well known that carbon linkages are not all the 
same ; we speak of a single bond, a double bond, 
and so on. According to the measurements we 
are now able to make, there are at least two kinds 
of carbon linkage differing primarily in the close¬ 
ness of approach. There is the diamond linkage 
in which each carbon atom is at a distance of 
1 *54 A. from its four neighbours : and the graphite 
linkage where the distance is I *42 A. between each 
atom and its three olose neighbours. The difference 
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between these is far greater than can be put down 
to experimental error. The former kind occurs 
also in the fatty acid chains, where eaoh carbon 
also has four neighbours, two carbons and two 
hydrogens. The latter is found in anthracene and 
naphthalone, the basis of these substances being 
the benzene ring : in these the carbon has three 
neighbours as in graphite. It may prove to be 
the case that the former kind of bond is peculiar 
to the aromatio substances and the latter to the 
aliphatic. The heats of combustion of diamond 
and graphite are very nearly the same : so 
that it takes as much energy to broak down 
the four bonds in the diamond as the three in 
the graphite. In such a comparison the heat 
spent on breaking the weak bonds between the 


URE 


network layers of graphite is taken to be neg¬ 
ligible. 

Such accurate measurements as these encourage 
the hope that there are exact rules as to distanoes 
apart of the atoms, and very probably as to their 
mutual orientation. Knowledge of these rules 
will greatly facilitate the determination of 
structure. 

What has been said above may serve to show 
how eagerly the new powers of detecting mole¬ 
cular arrangement in the solid are being used. 
With the knowledge gained in this way we may 
learn more of the forties which bind all atoms 
and molecules together, and in particular con¬ 
solidate and give form and function to the various 
constituents of the living body. 


Biometric Studies of Twins 


MEMOIR with the title “A Biometric 
Investigation of Twins and their Brothers 
and Sisters”, by Dr. Percy Stocks assisted by 
Mary N. Kam, printed in the Annals of Eugenics 
(vol. 5, Jan. 1933), forms part 2 of a paper of 
which part 1 was published in the same Annals 
in 1930 and w r as noticed in N ature of November 
15, 1930 (vol. 126, p. 766). 

Part 1 dealt with the characters, height, weight, 
head length, head breadth, head circumference, 
interpupillary distance, blood pressure, pulse and 
respiration rates, colour of eyes and hair, degree 
of facial resemblance and finger prints. In the 
present part, the measurements of strength of grip, 
acuity of vision, colour vision, cutaneous sensibility 
and upper limit of auditory sensibility are analysed 
by the same technique, the mental measurements 
are discussed, and two special problems arc also 
dealt with : (1) asymmetry in relation to twinning, 
(2) correlation between physical measurements in 
the same individual, and the question whether 
this is any different in monozygotic twins from 
the value found for other children. For the methods 
of distinguishing monozygotic twins from dizygotic 
twins, when the twins are of the same sex, reference 
must be made to the previous memoir : the 
decision is made partly on* the basis of finger 
prints and partly on the basis of physical 
characters. 

Monozygotic twins were found to have a stronger 
mean hand grip than other children of the same 
ages, as might be expected from their superior 
height. For dizygotic and monozygotic twins 
respectively the correlations between members of 
the pair, corrected for experimental errors and 
day to day fluctuations, were found to be of the 
order 0*4 and 0*7. The former implies resemblance 
to the same degreo as for ordinary siblings, and 
the power to grip seems to be relatively dependent 
on inherited constitution and environmental 
influences in about the same proportions as in the 
ease of blood pressure, pulse and respiration. For 
visual acuity, cutaneous sensibility and sensitive¬ 


ness to sounds of high frequency, dizygotic twins 
again resemble each other to the same degree as 
ordinary siblings, the coefficients being of the 
order 0*25 0-3. For visual acuity the coefficient 
for monozygotic twins is higher, about 0*5 ; but 
for the other sensory tests this result is more 
doubtful. It is clear, however, that heredity plays 
some part in the development of these characters. 
No evidence was found for an increased tendency 
to symmetry -reversal in monozygotic twins, when 
tested either by strength of grip of the right and 
left hands or by acuity of vision for the right and 
left eyes. 

The results of the mental tests are of special 
interest, as they have an emphatic bearing on the 
interpretation of these tests. The coefficients of 
correlation between members of the pair are about 
0-85 for monozygotic twins, 0*65 or more for 
dizygotic twins of the same sex, and about 0*45 
for siblings. As the authors state, it is difficult 
to account for the high degree of resemblance in 
dizygotic like-sexed pairs without admitting that 
the close? association of one twin with another 
plays an important part in producing like responses 
to these tests : the responses appear to be a 
measure, not as is often assumed of virgin intelli¬ 
gence, but of intelligence and the effect of 
experience superjwsed. 

Height is more highly correlated with weight 
and with head dimensions in monozygotic twins 
than in others, though for most characters there 
is no regular or significant difference. The authors 
argue that, if monozygotic twins arise by the 
primary division of a single fertilised ovum, it 
might be expected that, unless the primary division 
of every component of the cell occurred with 
exactness, there could result a lower correlation 
between different characters in the samo individual 
amongst monozygotic twins than amongst the 
other types. But is this conclusion neoessary ? If 
two characters are determined by a + 6 genes and 
b + c genes respectively, the b genes being common 
to the two, the genetic correlation is dependent 
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solely on the proportion b/y/(a 4- b) (b 4 c) 9 and 
there seems no reason why this proportion should 
tend to be lowered by chance fluctuations in the 
cell-division. 


The memoir concludes with twelve pages of 
tables containing all the measurements taken, and 
the two parts together should form a classic in 
the growing literature of the subject. 


Obit 

Dr. Sydney A. Kay 

YDNEY ALEXANDER KAY was bom in 
Dundee in 1874 and after leaving the High 
School became a student at University College, 
Dundee, under Prof, (now Sir) James Walker. The 
association thus begun continued through most of 
Kays life. His student career was a brilliant one 
—he gained the medals in chemistry, natural 
philosophy, mathematics and physiology. Graduat¬ 
ing as B.Sc. in 1896, he engaged in research with 
Walker, and two papers—‘On the so-called 
Magnesium Hypo indite” (Proc. Roy. Soc. Edin. t 
21, 236 ; 1896) and “Velocity of Urea Formation 
in Aqueous Alcohol” (./, Chem. Soc., 71, 489 ; 
1897)—recorded the investigations. The award of 
an 1851 Exhibition scholarship enabled him to study 
under Arrhenius at Stockholm and under Ostwald 
at Leipzig. The work done at Stockholm furnished 
material for a lengthy paper on “Equilibrium 
between Sulphuric Acid and Sulphates in Aqueous 
Solution” (Proc. Roy . Soc. Edin 22, 484 ; 1899), 

The next ten years were spent at St. Andrews, 
where Kay proved himself a most efficient assistant 
to Prof. Purdio and an extraordinarily conscien¬ 
tious teacher. Perhaps one might say that con¬ 
scientiousness was his outstanding quality. While 
at St, Andrews the degree of D.Sc. was conferred 
upon him in 1902, and three years later he became 
a fellow of the Chemical Society, London. 

On the retirement of Prof. Purdie in 1909, Kay 
transferred to Edinburgh ; once more to be asso¬ 
ciated with Walker, who had succeeded Crum 
Brown in the chair of chemistry in the previous 
year. He devoted himself anew to teaching and 
more especially the teaching of chemical analysis. 
The textbook—Cumming and Kay's “Quantitative 
Chemical Analysis”—first appeared in 1913, the 
fifth edition in 1928 and, at the time of his death, 
Kay was looking forward to a term’s leave of 
absence to be occupied in bringing out a com¬ 
pletely revised edition of the book. Another 
volume by Kay alone appeared in 1921 under the 
title “Qualitative Analysis of Inorganic Sub¬ 
stances”. He became much interested in water 
analysis and with Walker published “The Acidity 
and Alkalinity of Natural Waters” (J. Soc . Chem. 
Ind 31, 1013; 1912) and with Susan H. 

Newlonds “Determination of the Hardness of 
Natural Waters and the Use of Methyl Red as an 
Indicator” and “The Determination of Calcium 
and Magnesium in Natural Waters” («/. Soc . 
Chem. Jnd. t 35, 445 and 447 ; 1916). During 
the second half of the War he did good service 
as deputy inspector of high explosives for the 
south of Scotland. 


uary 

Kay was appointed a lecturer in chemistry in 
1914 and from 1922 gave lectures to the agriculture 
and forestry students and was in charge of the 
Advanced Inorganic Laboratory. From him, many 
students learned method and accuracy and the 
value of skilful manipulation. 

Kay was a lover of Nature and his vacations 
were generally spent in the Highlands, where he 
found great happiness in the study of wild life. 
His skill with the camera was notable and he was 
at one period president of the St. Andrews Amateur 
Photographic Society. In 1905 he married Margaret 
Frazer Plenderleath. The union proved a happy 
one and the sympathy of his colleagues and friends 
goes out to her in her great bereavement. After a 
very brief illness Dr. Kay died on May 26, and 
those of us who knew him have lost a true friend. 

J.E.M. 

Dr. Norman U. Meldrum 

The death of Dr. Norman Urquhart Meldrum 
on June 7, at the early age of twenty-five years, has 
robbed biochemistry of an exceptionally active and 
brilliant young worker. A month earlier he had 
had a riding accident, from the effects of which 
he had not fully recovered. He was educated at 
the University of Edinburgh, where he took his 
B.Sc. degree in 1928. In the same year he became 
a member of Emmanuel College, Cambridge, and 
joined the Biochemical Laboratory with a grant 
from the Carnegie Fund. In 1930 he obtained a 
Beit fellowship (for medical research) which he 
held untO his death. He took the Cambridge Ph.D. 
in 1931. 

Immediately after the isolation of crystalline 
tripeptide glutathione by Hopkins in 1929, 
Meldrum and Dixon investigated its properties, 
and found that these differed unexpectedly from 
those of Hopkins’s amorphous preparation of 1921. 
UntO his death Meldrum continued working on 
the properties and functions of glutathione in the 
organism, but published no other large papers on 
the subject. He also gave some attention to other 
problems such as the denaturation of proteins. 

After taking his doctor’s degree, Meldrum 
joined Roughton in his investigation of the carbon 
dioxide catalyst present in blood. This co-opera¬ 
tion speedily led to the isolation of a new enzyme, 
carbonio anhydrase, the study of which has 
opened up a large new field of work (see Nature 
of June 17, p. 874). Meldrum’s biochemical 
knowledge was of the greatest value in this 
resear oh. 

Meldrum had a real genius for getting to the 
heart of a biochemical problem and it was this, 
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together with his great energy, which enabled him 
to accomplish so much in so short a time. He was 
a strong stimulus to his colleagues, and an interest- 
mg companion in other ways than merely scientific. 
With all his gifts and promise, he would un¬ 
doubtedly have made a great name for himself 
in science, had not his life been cut short so early. 


Dr. W. C. van der Sterr 

We regret to announce the death, which 
occurred at Amsterdam on May 17, of Dr. 
W. C. van dor Sterr. By his death the Union of 
South Africa has lost a prominent man of 
science. W. 0. van der Sterr was bom in Holland 
in 1867 and at about twenty-five years of age 
migrated to South Africa. His earliest work was 
in the Transvaal, where he and his partner, Mr. 
E. W. Ferguson, as private surveyors, were assigned 
by Government the establishment of the triangula¬ 
tion of control of the city of Johannesburg. At 
the end of the South African War he was largely 
instrumental in founding the Land Surveyors' 
Institute of the Transvaal and in starting a valu¬ 
able journal in connexion with that Institute. 

Now a marked man, Dr. van dt?r Sterr was 
offered an official position in 1919 in the Cape 
Province and two years later was appointed the 
director of the Trigonometrical Survey of the 
whole Union. He thus became South Africa's 
foremost geodesist, following in the steps of the 
Abb 6 Lacaille, Sir Thomas Maclear and, above all, 
Sir David Gill. 

He was successful in initiating the degree of 
B.Sc. in surveying at the University of Cape Town 
in 1928, where he was attached as reader in 


surveying while he continued to hold his official 
appointment in the Union. A year earlier the 
University had conferred on him an honorary 
D.Sc. 

Dr. van der Sterr represented South Africa at 
various conferences in Europe, and his British 
colleagues have the pleasantest memories of 
association with him at these reunions. He set 
a high standard of accuracy as his ideal and has 
left to his successors the task of maintaining the 
geodetic tradition so long current in South Africa, 


Wb regret to announce the following deaths :— 

Dr. E. E. Fournier d'Albe, inventor of the opto¬ 
phone and a pioneer investigator on the properties 
of selenium, author of a “Life of Sir William 
Crookes" (1925), on June 29, agtxl sixty-five 
years. 

Mr. Lucien A. Legros, O.B.E., formerly presi¬ 
dent of the Institution of Automobile Engineers, 
known for his publications on type-casting and 
on traction, on June 16, aged sixty-seven years. 

Mr. H. R. A. Mallock, F.R.S., consulting 
engineer, formerly a member of the Advisory 
Committee for Aeronautics and consulting engin- 
oer of the Ordnance Board, on June 26, aged 
eighty-two years. 

Mr. Ralph Richardson, commissory clerk of 
Edinburgh and probate registrar for Scotland, 
formerly president of the Edinburgh Geological 
Society and secretary of the Royal Scottish 
Geographical Society, on June 26, agod eighty- 
eight years. 


News and Views 


Sir Henry Lyons, F.R.S. 

When Sir Henry retired from the Survey Depart¬ 
ment of Egypt and joined the Science Museum in 
1912, assuming the directorship in 1920, ho found it 
characteristically free from the conventional ideas of 
what constitutes a museum. It has been his work 
to extend still further its range and to adapt it to 
what are believed to be modem needs. While re¬ 
taining its original purpose of conserving for tho 
student and historian records of the past and of the 
existing state of science and engineering, he has 
succeeded by the provision of introductory exhibits 
in presenting these records in such a way as to bring 
them within the ken of the ordinary visitor. Further, 
by organising a succession of special exhibitions com¬ 
memorative of scientific men or of notable events; 
by presenting the results of the latest scientific 
research in various fields ; by affording the public 
glimpses of what public departments are doing to 
further the advance of science ; by the provision of 
lecturos and of guide lecturers ; by temporary ex¬ 
hibition of objects that have received publicity such 
w the Schneider Gup hydroplane, he has created 


widespread interest among all classes of the com¬ 
munity, so that the Science Museum always has 
something fresh for the occasional visitor. So much 
is tins the case that tho attendances have gone up 
from 430,000 in 1925—helped by the opening of the 
New Building by the King and Queen in 1928—to 
1J million last yoar. The number of heads countod 
is perhaps only a rough criterion of usefulness ; there 
is the possible danger, too, of a trade element oreeping 
into the exhibitions, but with the surveillance of the 
Advisory Council of the Museum, which is broad- 
based in its constitution, such danger should be 
remote. Finality is, wo hope, not by any means 
reached and we trust that the new director, Brigadier 
E, E. B, Mackintosh, will not only maintain but also 
increase the activities of an institution which is now 
one of London’s attractions, 

Honorary Fellows of the Royal Society of Edinburgh 
The following elections to honorary fellowships of 
the Royal Society of Edinburgh wore made at the 
ordinary meeting on July 3 : Foreign Honorary 
Fellows : Prof. John J, Abel, professor of ph&rmaco- 
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logy in Johns Hopkins University, Baltimore ; Prof. 
Filippo Bottazzi, professor of experimental physiology 
in the University of Naples ; Prof. Edwin G. Conklin, 
professor of biology in Princeton University ; Prof. 
Nikolaj K. Koltzoff, professor of zoology in the State 
University, Moscow ; Prof. Albrecht Penck, emeritus 
professor of geography in the Friedrich-Wilhelms- 
Universitat, Berlin ; arid Prof. Pieter Zeeman, jjro- 
feasor of physics in the University of Amsterdam. 
British Honorary Fellows : Sir George Macdonald, 
president in 1928 of Section H (Anthropology) of the 
British Association, and Sir William Napier Shaw, 
formerly director of the Meteorological Office. The 
Gunning Victoria Jubilee prize, 1928-1932, was pre¬ 
sented to Sir James Walker and the MakdougftU- 
Brishano prize, 1930- 3 932, to Dr. A. (\ Ait ken. 

BciJby Memorial Awards 

The administrators of the Beil by Memorial Fund 
havo awarded one hundred guineas each to Dr. 
Constance F. Tipper (wee Elam), and to Dr. A. J. V. 
Underwood. Dr. Elam (Mrs. G. H. Tipper), was an 
assistant in the metallurgical department at the 
National Physical Laboratory', Teddington, in 
1916-17 ; and in 1917-27 she worked at the Koval 
School of Mines, South Kensington, where she wus 
research assistant to Sir Harold Carpenter. During 
short periods between 19J 7 and 1928 she also workod 
in the Cavendish Laboratory', at Cambridge, and at 
the Davy Faraday Research Laboratory of the Koval 
Institution. In 1924 she was clocttni Armourers and 
Brasiors research fellow in metallurgy and held this 
fellowship for the maximum period of five years. Since 
1928 she has conducted research in th© Engineering 
Department of the University of Cambridge. The 
greater proportion of Dr. Elam’s work relates 
principally to crystal growth in metals, particularly 
aluminium. Dr. Underwood is at present practising 
as a consulting chemical engineer, and is an honorary 
lecturer in the Ramsay Laboratory' of Chemical 
Engineering, University College, London. Dr. Under¬ 
wood has published a large number of papers on 
chemical engineering subjects, notably in connexion 
with filtration, distillation and flame temperatures. 
His treatment has boon mainly mathematical and 
he has developed original quantitative methods for 
interpreting and applying basic chemical engineering 
processes. 

The Schneider Mediumship 

Further details of some recent experiments with 
the Austrian medium, Mr. Iiudi Schneider, havo been 
published by the Society for Psychical Research in 
the issue of itB Proceediyigs for June. In a report of 
a sorios of sittings, at which Lord Rayloigh and others 
co-oporated, it is stated that attempts to verify the 
alleged interruption of infra-red rays by some invisible 
substance or ‘force’ extruded by the medium were 
successful, although none of the photographs gave 
any indication that any 7 material object was inter¬ 
posed, Considerable trouble appears to have been 
taken in the teohnioal side of the inquiry, although 
it is a little difficult to understand why, for certain 
of the experiments, a room was chosen which was 


extremely susceptible to mechanical vibration, being 
close to streets bearing heavy traffic and above the 
lines of the Underground railway. Moreover, the 
inclusion among the sitters during eight sconces of a 
person who has already been accused of acting as 
the medium’s confederate is not easy to explain, 
since it is stated that neither the medium nor the 
individual in question wore responsible for the 
invitation to attend. 

Apart from those and other criticisms which might 
bo made, the report marks q step forward in the 
investigation of the Schneider mediumship. Much 
work remains to be done and, as Lord Rayloigh 
points out, there is need for patience and perseverance 
and the avoidance of dogmatism. No good purpose 
can be served by trying to gloss over unfortunate 
i incidents in the past as the director of those sittings 
and some of his colleagues are inclined to do. Such 
incidents as those occurring in Vienna some ten years 
ago, when Mr. Schneider was accused of freeing a 
i hand by Prof. Stefan Meyer, are not to be neglected, 

; and tlie full details have just been published as 
i Bulletin 5 of the National Laboratory of Psychical 
Research. Prof. K. Przibram who, with Prof. Meyer, 

; was working with Mr. Schneider, now states that he 
j and his colleague have no reason to believe that any 
' of the phenomena they saw wore of a ‘psychic 1 
! nature. He observes that the phenomena change os 
| methods of control change, so that when one riddle 
; is successfully solved another is then put forward, 
j Thus ten years ago Mr. Schneider was exhibiting the 
! levitation of his own body. To-day he is showing 
| the interruption of infra-rod rays by alleged ‘supra* 

I normal 1 means. Indeed the elusive nature of these 
| phenomena inclines Prof. Przibram to be sceptical as 
i to the possibility of sifting “the few grains from the 
| mountain of chaff.” 

| Research Defence Society 

| In the annual report for 1932-33 of the Research 
j Defence Society, the Committee surveys the work 
of the Society during the year in defence of medical 
research. Mention is made of the final report of the 
Field Distemper Council, which demonstrates that 
distemper in dogs is almost preventiblo by the use 
of preventive vaccine-virus inoculation, the incidence 
of the disease being reduced thereby from nearly 
100 to 1 *4 per cent., and the death-rate from 60-75 
to only 0*3 per cent. Had the proposed Dogs’ 
Protection Bill, annually introduced into Parliament, 
passed into law, this research, with so much benefit 
to dogs and dog-lovers, would have been impossible. 
Attention is directed to reprehensible types of anti- 
vivisectionist propaganda, particularly to canvassing 
consumers and threatening to boycott manufactur¬ 
ing firms which test their food and drug products 
scientifically before sale to the public. The treasurer, 
Sir Leonard Rogers, states that the Society’s income 
for the year has been the lowest since 1924, amount¬ 
ing to the modest sum of £776, with which to counter 
never-ceasing attacks on research workers by anti- 
vivisection societies, the combined income of three 
alone of which amounts to £20,000, and he earnestly 
appeals for additional support. 
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Importance of Medical and Veterinary Research 

Major-Gen. Sra Leonard Rogers delivered the 
seventh Stephen Paget Memorial lecture, entitled 
“The Saving in Lifo and Suffering due to Medical 
and Veterinary Research, with Special Reference 
to the Tropics”, at the annual general meeting of 
the Research Defence Society hold on Juno 22 at the 
London School of Hygiene and Tropical Medicine, 
Sir Leonard dealt with a very wide field of endeavour 
and conquest in the fight against the diseases of man 
and animals in the tropics. He outlined the advances 
made in the treatment of snake-bite, cholera, the 
dysenteries, Malta fever, relapsing fever and sleeping 
sickness, giving figures for the incidence and mor¬ 
tality rates before and after the results of research 
had been appliod. In particular, he directed atten¬ 
tion to tho problem of typhoid fever which faced 
the Army medical authorities in tho South African 
War and in the War of 1914-18 and exhibited figures 
proving the enormous value of protective inoculation. 
He forcefully reminded the audience of the services 
rendered by Mr. Stephen Paget, whose untiring 
activity both by lecturing and propaganda among 
our newly-recruited forces effectively countered the 
endeavours of anti-vivisectionists to prejudice the 
soldiers against anti-typhoid inoculation. Dealing 
with animals’ diseases, Sir Leonard showed that on 
a conservative estimate, half a million cattle are 
saved annually in India as a result of preventive 
inoculation against rinderpest or cattle plague. Ho 
dealt briefly with distemper and many other diseases 
of animals and showed conclusively that the saving 
in life and suffering in animals as a direct result of 
research far outweighs any discomfort or pain 
occasioned by the necessary experiments. 

Experimental Study of the Nervous System 

Prof. Ross Harrison’s Croonian lecture, delivered 
to tho Royal Society on June 29, dealt with the 
origin and development of the nervous system studied 
by methods of experimental embryology. One of 
the early questions of importance concerned tho 
manner in which nerve fibres reach their destination, 
whether by outgrowth from tho young neuroblast 
(His’s and Cajal’s view) or by progressive differenti¬ 
ation of pre-existing protoplasmic bridges under the 
influence of functional activity (Henson’s view). Small 
pieces of embryonic nervous tissue implanted in 
clotted lymph outside the organism produced nerve 
fibres more than a millimetre in length without the 
intervention of other cells and in the absence of cell- 
bridges. Conditions necessary for the outgrowth of 
the fibres arc a suitable fluid medium, not necessarily 
nutritive (Lewis) and some form of solid support. 
By controlling the structure of the fibrin clot, through 
mechanical tension, the nerve fibres may be made 
to take more definite paths parallel to the tension 
lines in the fibrin and may be induced to change 
their oourse and to form plexuses (Weiss). The dis¬ 
tribution and final connexion of the fibres are deter¬ 
mined by the peripheral structures, as is shown by 
the fact that limbs grafted out of place acquire 
nerves from the region in which they are planted. 


When the area of distribution of a sensory nerve is 
reduced, as when a limb is proventod from develop¬ 
ing, its ganglion becomes reduced by hypoplasia ; 
grafting of a limb out of place is followed by hyper¬ 
plasia in the spinal ganglia supplying it (as shown by 
Detwilcr). After heteroplastic grafting, when the 
transplanted organ is out of scale with the rest of 
the animal, tho nerve supply is adjusted accordingly; 
for example, a large tiger salamander limb grafted 
to a spotted salamander has correspondingly large 
nerves. The motor nerves are adjusted by more 
frequent division of the usual number of axones. 
The sensory nerve fibres, like the spinal ganglion 
cells, are actually increased in number. The nervous 
system during development can thus respond to a 
great variety of changed conditions. By further 
study of these responses with improved methods of 
experimentation, it is hoped to obtain a deeper 
understanding of the processes involved. 

Habits of the Horned Toad 

The arrival at the Gardens of the Zoological Society 
of London of a homed toad {Ceratophrys orruila) is ail 
event worth recording. This creature, a native of 
northern Argentina and Paraguay, where it is known 
as the k Escuorzo\ is one of ten species noted for their 
singular coloration and habits. All share? the pecu¬ 
liarity of a bony shield underlying the skin of tho 
back. The coloration of C. ortiata is protective in 
character and of considerable beauty. The greenish - 
yellow background is relieved by large dark green 
patches on the back, decreasing in size on the flanks. 
Each of those isolated patches is surrounded by a 
narrow line of white and yellow dots, interspersed 
with lines of rusty brown or red, producing a carpet- 
like pattern perfectly concealing tho half-buried body. 
If there is not sufficient green vegetation it throws 
earth upon its back by the aid of the hind feet, and 
at the same time the skin wrinkles, and assumes a 
duller coloration. Extremely sluggish, it lies in wait 
for its victims, which include smaller members of its 
own species, as well as frogs, which are said to form 
its staple diet. Homed toads are said to inflate tho 
body when angry, and to hop backwards and for¬ 
wards uttering a succession of loud cries, hence they 
are also known as ‘crying frogs’. As the cause of their 
excitement is removed, they slowly deflate the body 
and relapse into the stony silence on joined by tho 
need of fresh victims. During the dry season, like 
many other batrachians living in hot countries, they 
(estivate. 

An Unusual Rainbow Phenomenon 

An account has been received from Mr. J. L. 
Horton, 103 Col worth Road, Lcytonstone, London, 
E.ll, of an unusual rainbow phenomenon observed 
between 8.20 and 8.30 p.m. on June 20. There was 
a primary bow of the usual kind (violel nearest to the 
sun),' and a secondary bow farther from the sun 
(with colours reversed). Unusual features were two 
fainter and narrower bows ; one lay immediately 
adjoining the primary bow on its inner side, with 
colours arranged in the same order ranging from 
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violet to green, so that the green of the narrower 
bow lay next to the violet of the primary bow ; the 
other lay immediately outside the secondary bow and 
had colours in the samo order as the primary bow and 
its companion. The primary bow was visible for 
longer than the other three. Some, at least, of the 
rain which gave rise to the four boWH was associated 
with a distant thunderstorm. An explanation must 
presumably be sought in a probable grouping of the 
raindrops into at least two principal sizes, the larger 
drops being no doubt produced in the thunderstorm, 
for it is known that drops of different sizes produce 
bows of different coloration and width. The fact 
that the two outer bows had their colours arranged 
in opposite order, however, seems difficult to reconcile 
with this suggestion. Accounts from other observers 
would be of interest. 

Sea-Waves of the Japanese Earthquake of March a, 1933 

The great earthquake of March 2, that originated 
near tho western edge of the Tuscaroora Deep, was 
registered by seismographs at tho three Hawaiian 
observatories of Kilauea, Kona and Hilo (Volcano 
Letter , Hawaiian Volcano Observatory, No, 397, 
March, 1933). As the seismograms showed that the 
distance of the origin was about 3,950 miles in the 
direction of Japan, it was clear that the movement 
might be followed in about 8£ hours by seismic sea- 
waves. Notice was sent to the harbour-masters in 
the islands that waves might be expected at about 
3.30 p.m. (Hawaiian time), and in consequence the 
fishing-boats wore movod out to sea and many of 
them were no doubt saved by these timely precau¬ 
tions. The waves entered Hilo, on the east side of 
Hawaii, at 3.30 p.m., and continued to sweep in for 
about two hours, tho greatest range of motion being 

3 ft. On the west side of Hawaii, the sea-level 
with the greatest wave fell 8 ft. and rose 9£ ft. ; 
walls wore washed away and boats left in tho ports 
wore unmoored and capsized. At Honolulu, tho 
first waves arrived at 2.40 p.m. or about 7h. 40m. 
after the earthquake occurred in Japan. In 1896, 
the interval was 7h. 44m., and thus it may be inferred 
that the foci of the two earthquakes were not far apart. 

Photoelectric Cell Applications at the Science Museum 

The special exhibition of photoelectric cells and 
their practical applications, which has been on view 
at the Science Museum since March, has proved of 
such interest both to specialists and to the general 
public that it has been decided to extend it up to 
the end of September. Almost without exception 
the firms and individuals who originally lent 
apparatus for inclusion in the exhibition have 
kindly consented to continue tho loan for the further 
period. While the essential features of the exhibition 
will thus remain unchanged, several interesting 
additions have recently been made. Prominent 
among these is a ‘chart analyser*, lent by the Post 
Office Engineering Research Station, which analyses 
records of the alternating periods of ‘use’ and of 
‘idleness* of certain pieces of apparatus employed 
in automatic telephony. These records are passed 


beneath a photoelectric cell connected to amplifying 
apparatus which records upon two dials the desired 
information—the total duration of the periods of 
‘ubo* and their number. A further exhibit has been 
prepared to illustrated tho application of photo¬ 
electric cells in the transmission of pictures, tele¬ 
grams, etc., by line or radio telegraphy ; some early 
apparatus used for this purpose and some of the 
first pictures actually transmitted are shown. Among 
new instruments added since the exhibition was 
opened are a direct-reading portable illumination 
meter and the ‘blancometor’, which measures accur¬ 
ately the departure from a standard whiteness of a 
nearly-white surface. 

Long Steel Castings for Cotton Presses 

In discussing the first report of the Steel Castings 
Research Committee of the Iron and Steel Institute 
recently, Sir Robert Hadfield referred to some 
hydraulic cylinders made by Messrs. Hadfields, Ltd. 
for cotton presses. These cylinders, which had an 
overall length of nearly 27 ft., required the production, 
including the feeder head, of castings some 32 ft. 
long. They wore cast vertically at a temperature of 
about 1,530° C. and contracted in solidification and 
subsequent cooling by about 8 in. To permit of this 
considerable change in length, tho clamped moulding 
box must be removed almost immediately after the 
steel has set. Since those castings are tested hydraulic¬ 
ally at pressures in some cases up to 4 tons per sq. in., 
and since the working pressure amounts to 2$ tons 
per sq. in., it is clearly necessary that they should be 
completely free from the least suspicion of unsoundness 
of any sort. Their outside diameter was 16 in. and wall 
thickness only 2£ in. Their production represents a 
noteworthy achievement. A drawing showing the 
casting process was exhibited at the Royal Society 
soiree on June 21. 

The State and Economic Life 

A pamphlet entitled “The State and Economic 
Life” recently issued by the International Institute 
of Intellectual Co-operation, summarises opinions 
reached during the Sixth International Studies 
Conference. Among the more important matters 
discussed was that of international capita) move¬ 
ments. It is pointed out in the report, that since 
the War there has been unwise and excessive lending 
abroad, which is partly responsible for the present 
position. The general economic disequilibrium 
created an abnormal demand for foreign credit and 
this was intensified by the huge amounts of inter¬ 
governmental indebtedness. Foreign loans were 
often obtained to cover budgetary deficits, to stab¬ 
ilise temporarily balances of payments or for unjusti¬ 
fiably extravagant purposes. Such borrowing, 
though it may have delayed the international 
collapse, lias certainly contributed to the gravity 
of the crisis. Furthermore, unstable conditions 
increased speculative facilities and abnormal interest 
rates gave rise to an unprecedented volume of 
international short-term lending. To-day the almost 
complete cessation of international trans- 
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actions is partly responsible for the delay in world 
recovery. Previous excessive borrowing, impoverish' 
ment of borrowers and the excessive fall in prioes 
have led to much partial or complete default. For 
the immediate future, no purely financial measures 
are deemed sufficient as a means of reviving the 
normal flow of capital. The immediate need is to 
restore conditions of political security, since only 
in this way can confidence bo resuscitated. For the 
remoter future, various methods for the control of 
international capital movements arc recommended 
and it is urged that these should be considered 
without delay. 

Electric Power Supply in Great Britain 

In the Electrical Eemew for June 30 an account is 
given of the opening of the World Power Conference 
at Copenhagen on June 26. At a technical meeting 
an important paper was road by H. Hobson, F. 
Forrest and C. D. Taitc giving a survey of the in¬ 
dustrial electric power supply in Great Britain. In 
Germany, the United States and France, the j>or- 
centage of the working population engaged in manu¬ 
facturing industries is 59*8, 66 -2 and 46 -8 respectively. 
In Great Britain the corresponding figure is 73 -6, the 
power supply boing of predominant importance. The 
want of co-ordination and piocemeal development of 
public electricity supply has in the past led many 
industrialists to manufacture their own electric 
power. When the industrial output is low, the over¬ 
head charges of these private generating stations 
have proved a heavy burden on industry. Figures are 
given showing the great increase in the horse power 
per worker employed in the manufacturing industries 
which has recently occurred. Tho English ‘grid’ not 
only accelerates the operation of the various influences 
making for economy but also introduces new 
factors in the economics of public oloctricity supply. 
The generation of energy is concentrated in a limited 
number of in tor * connected stations. This makes 
possible an increase in tho thermal efficiency of 
generation and the more economic employment of 
capital and labour. In 1931 the average fuel con¬ 
sumption at stations to be closed down was 2 19 lb. 
per kilowatt hour. At the selected stations 
with an output exceeding 100 million kwh. per 
annum it was 1*64 lb. A considerable economy of 
fuel has thus been effected. Private industrial plants 
are rapidly becoming obsolescent. In some cases the 
supply authorities are taking over the responsibility 
of operating tho private plant during the remainder 
of its life before a public supply is installed. 

Annual Meeting of ‘Dechema’ 

A number of technical papers were road at the 
Deohema (German Chemical Apparatus Society) 
annual meeting at Wurzburg on June 8-9, among 
which reference may be made to a few. Dr. W. J. 
Muller of Vienna, who is seeking a logical method of 
teaching chemical engineering, whilst approving the 
American plan of sub-division of the mechanical side 
according to the operations which are usually per¬ 
formed, for example, filtration, distillation, drying, 


etc., makes the suggestion that chemical technology 
should be taught according to a scheme based on 
the nature of the phases concerned in the reactions, 
for example, solid and solid, solid and liquid, solid 
and gas, etc., seven in all of such phaso combinations 
being possible. His now method is elaborated in his 
lecture, the chief claim for it being that it distin¬ 
guishes between what is general and what is 
exceptional in chemical technology. The develop¬ 
ment and position of the safety glass industry wtya 
described by F. Ohl of Darmstadt; such glass has 
now come generally into use for a groat variety of 
purposes, while its manufacture has reached a high 
standard. E. Risemann of Frankfurt brought up 
to date the story of the ute of active carbon in 
solvent recovery and for the scrubbing of gases. In 
technical work, nearly complete recovery of an 
organic ho 1 vent, even from very dilute air mixtures, 
is attained ; whilst the plant has been simplified and 
cheapened, the operating cost being less than per 
kilo recovered. Practically twice as much light 
petrol is scrubbed out of a gas of the same composition 
at the well head as a few years ago, plants yiolding 
os much as 100 tons per day being in operation. For 
the scrubbing of a benzol of high quality out of town 
gas, a new carbon has been brought into use of which 
very much less is required. Tho large installations 
in London and Paris are working well and another 
is under construction at Budapest. 

British Postgraduate Medical School 

On July 17 at 4 p.rn. tho Right Hon. Neville 
Chamberlain will lay the foundation stone of the 
British Postgraduate Medical School buildings at the 
L.C.C. Hospital, Ducane Road, London, W.6, thus 
marking a further stage in bringing into practical 
operation tho schemo recommended by the Post¬ 
graduate Medical Education Committee appointed 
in 1926. The scheme is founded upon tho association 
of the new medical school with a public hospital 
administered by the London County Council. The 
Government has agreed to contribute a maximum 
of £100,000 for the building and equipment of the 
School, and the London County Council has agreed 
to incur an equivalent expenditure on such develop¬ 
ments and adaptations of the Hospital as are found 
to be necessary at the present time in view of its 
forthcoming association with the School. The 
Government has undertaken to provide in due course 
for annual grants towards tho maintenance of the 
School as a rocognisod School of the University of 
London. The new postgraduate teaching hospital 
will doubtless attract medical men to London from 
all parts of the world, and especially from tho British 
Dominions and Colonies overseas, and will serve to 
establish London as one of the chief centres in the 
world for medical training and research. 

Announcements 

Sib Robert A. Hadfield, Bt„ has been awarded 
the decoration of Commendatore of the Order of the 
Crown of Italy, “in recognition of general scientific 
work”. 
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Prof. D. F. Fraser-Harris has recently been 
awarded by the University of Glasgow the triennial 
prize in the history of medicine, 1932-33, for an essay 
entitled ‘‘Antiseptics before Lister 11 . 

Tub Howard prize of the Royal Meteorological 
Society has been awarded to Cadet J. S, Robertson 
of H.M.S. Training Ship Conway for the best essay 
on “Visibility ami Fog”. The prize takes the form 
of an aneroid barometer, suitably engraved, and is 
competed for annually by cadets of H.M.S. Worcester, 
H.M.S. Content/, the Nautical Training College, 
Pangbourne, and South African Training Ship General 
Botha. 

The Institute of Radio Engineers of New York 
has awarded its Gold Medal of Honor this year to 
Sir Ambrose Fleming for the conspicuous part lie 
has played in introducing physical and engineering 
principles into the art of radio. Sir Ambrose was 
the inventor of the first form of thermionic valve, 
which is now the master weapon of wireless tele¬ 
graphy and telephony, and without which there 
would have been no broadcasting as it exists 
to-day\ 

Dr. P. Stocks, reader in medical statistics in the 
Francis Galton Laboratory for National Eugenics, 
University of London, has been appointed 
medical statistical officer in the General Register 
Office. 

It is announced by Science Service that Dr. Isaiah 
Bowman has been elected chairman of the U.S. 
National Research Council, succeeding Dr. W. H. 
Howell, formerly director of the School of Hygiene 
and Public Health of Johns Hopkins University. Dr. 
Bowman is director of the American Geographical 
Society. He has performed valuable services to 
geography, especially regional and political, and was 
leader of sovoral important geographical expeditions 
botween 1907 and 1913. 

The Royal Cornwall Polytechnic Society will 
celebrate its centenary on July 18-21 under the 
presidency of the Right Hon. Viscount Clifden. 
Several interesting functions have been arranged to 
take place in various parts of Cornwall, including 
Falmouth and Penzance. Among the lectures 
announced to be given are the following : Sir Richard 
Gregory, “Scienco applied to Industry” ; Sir John 
Cadman, “Science—one and all” ; Sir W. Napier 
Shaw, “Unofficial Meteorology” ; Dr. G. C. Simp¬ 
son, “Modem Methods of Forecasting” ; and Prof. 
S. J. Truscott, “Problems of Mining at great Depths”. 
Further information can be obtained from the 
Secretary, Mr. E. W. Newton, Polytechnic Hall, 
Falmouth. 

An exhibition of the finds of the Wellcome-Colt 
Archaeological Expedition at Tell Duweir in Southern 
Palestine (see Nature, June 24, p: 897) will be open 


at the rooms of the Palestine Exploration Fund at 
2 Hinde Streot, Manchester Square, London, W.l, on 
July 17-August 4. 

A meeting of the Executive Committee of the 
International Population Union was held under the 
chairmanship of Sir Charles Close (president), on 
June 27-28. Dr. E. Fischer, who was recently 
appointed rector of the University of Berlin and is 
also director of the Kaiser Wilhelm Institut fur 
Anthropologic, conveyed on behalf of his Govern¬ 
ment an invitation to the Union to hold its next 
(third) general assembly and international congress 
in Berlin in September, 1934. This invitation was 
accented on behalf of the Committee by Sir Charles 
Close. 

The Botanical Institute of the Soviet Academy 
of Science has completed a work in twenty volumes 
on “The Flora of the U.S.S.R.”. The work has been 
compiled under the guidance of V. L. Komarov, 
vice-president of the Academy, and is founded on 
the rich herbarium of the Botanical Institute, in¬ 
cluding more than 20,000 kinds of plants of the 
U.S.S.IL The early volumes of tho work are in type 
anti will shortly be published. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A com- 
putor (Class II) for the Ordnance Committee, Royal 
Arsenal, Woolwich, London, S.E.18—The Secretary 
(July 10). A temporary civil engineering assistant 
for the Directorate of Works, W T ar Office—The 
Under-Secretary of State (C.5), Tho War Office, 
London, S.WM (July 12). A junior full-time lecturer 
in chemistry at the Woolwich Polytechnic, London, 
S.E.18 The Secretary (July 12). A scientific instru¬ 
ment maker and repairer at tho Bradford Technical 
College—The Director of Education, Town Hall, 
Bradford (July 12). Chemists for tho Department 
of the Government Chemist—Government Chemist, 
Clement’s Inn Passage, Strand, London, W.C.2 
(July 17). An assistant naturalist (male) in the 
Fisheries Department of the Ministry of Agriculture 
and Fisheries—The Secretary, Ministry of Agricul¬ 
ture and Fisheries, 10, Whitehall Place, London, 
8.W.l (July 17). An assistant education officer 
(technology) for the London County Council—The 
Education Officer (Establishment), County Hall, 
London, S.E.l (July 17). A demonstrator in human 
physiology at the University of Manchester—The 
Registrar (July 20). A veterinary assistant for 
the Veterinary Laboratory of the Ministry of Agri¬ 
culture and Fisheries, New Haw, Wey bridge, Surrey 
—Tho Secretary, Ministry of Agriculture and Fish¬ 
eries, 10, Whitehall Place, London, S.W.l (July 22). 
Two European engineer sub-lieutenants for the 
Royal Indian Marine—The Secretary, Military De¬ 
partment, India Office, London, S.W.l (August 1). 
A professor of organic chemistry at the Indian 
Institute of Science, Bangalore—The Director (Sep¬ 
tember 30). A head of the Meohanioal Engineering 
Department of the Rugby College of Technology and 
Art —The Principal, 61, Clifton Road, Rugby. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return t nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any otfier part of Nature. No notice is taken 
of anonymous communications.] 

Latitude Effect of Cosmic Radiation 

On the expedition organised bv the Deutsche r und 
Oesterreiehischer Alpcnvoreiu in 1932 to the Andes 
of Peru, observations of cosmic rays were made at 
several heights up to 6,100m. and during the sea- 
voyage. From Bremen to Peru one apparatus worked 
during March and April 1932 on board the M.S. 
Erfurt of the Norddeutseller Lloyd line. On the 
return voyage in January and February 1933, three 
apparatuses were in full action from Peru through 
the Strait of Magellan to Hamburg on hoard the 
M.S. Isis of tlits Humburg-Ameriku line. The self- 
recording electrometers were con¬ 
structed by Prof. K. ltegencr on 
the same principle as those used for 
his researches in Lake (’tinstance' 
and in the upper atmosphere* 2 . 

The electrometer wire is inside an 
ionisation chamber of If} cm. 
diameter with ‘dehumetn]’ walls 
of 1 cm. thickness. The position 
of the wire is photographed every 
half-hour tin a fixed photographic 
plate. 

Instrument No. 1 was lilledwith 
carbon dioxide at 9 -7 atmospheres 
pressure! and 10 (\ Wit h a radium 
capsule, 1 fount! the temperature 
effect on ionisation to be -s- 0 13 per 
cent for every + 1° C\ difference. 

The correction for barometric 
pressure w*us 0-29 per cent per 
millimetre of mercury. Ail data 
were reduced to 16° ( \ and 700 
mm. pressure. The ionisation due 
to radioactivity in the chamber itself was allowed 
for as 0-8 volts per hour as found on the bottom 
of Lake Constance at a depth of 250 in. Fight 
hemispherical shells of iron wore fitted round the 
chamber. The combined thickness of this iron wall 
was 10 cm. 

In Fig. I are recorded the data of apparatus No. 1, 
the iron case of which was open on the upper side. 
The graph shows the intensity of cosmic radiation 
in volts per hour for different geomagnetic latitudes 
on the voyage from the Strait of Magellan to Ham¬ 
burg. The geographical position of the geomagnetic 
north pole was taken to be 78° 32' N. and 69° 08' W. 
Each point of the curve corresponds to an average 
of a twenty hours’ registration. The points give a 
smooth curve which shows the accuracy of the 
recording method employed. The intensity incroases 
by about 12 per cent when going from the equatorial 
region to 65° N. geomagnetic latitude. 

Apparatus No. 2 was wholly encased in the iron 
shell. Apparatus No. 3 worked without any iron shell. 
Every instrument shows substantially the same effect. 

In general, the curves agree with the observations 
of Clay* and with those of A. H. Compton 4 made at 
about the same time. It is very interesting that the 
northern and southern parts of the curve are not 


symmetrical with respect to either the geomagnetic 
or the geographical oquator. Considering the accu¬ 
racy of our uninterrupted registration, this result is 
quite trustworthy. 

From the fact that a latitude effect of 12 per cent 
of the radiation exists, it must be concluded that this 
part of the radiation consists of corpuscles before 
ontoring the earth’s atmosphere. For the magnitude 
of this part of the radiation, reference should be made 
to the analysis of the components of cosmic rays by 
Regener 8 and Lenz*. 

A more detailed report of these observations and 
of the researches in the Andes will be published in 
the Zeitschrift fiir Physik . 

H. Hoerlin. 

Physikalisches Institut 

der Tochnischen Hoohsohule, 

Stuttgart. June 8. 

1 Ktwnrr, E„ Z. t'hy*., 74, 439 ; 1932. 

1 itegum-r. E., Phys. Z 84, 309 : 1933. 

* Clay, J., tfuturwig*., 80, 987 ; 1932. 

4 Compton, A. Jl,, Phy*. tin)., 43, 3*7 ; 1933. 

6 Li-nz, E., Z. Phyn. ; in the pream. 


Carbides of Low Tungsten and Molybdenum Steels 

A few years ago, W. A. Wood made an X-ray 
analysis of residues obtained from tungsten magnet 
steels by electrolytic dissolution of their iron phases 1 . 
He could prove the presence of the carbides WC and 
Fe # W # C (with some of its tungsten substituted by 
iron), which latter had boon previously found in high¬ 
speed tool steels 2 . 

On repeating this investigation we have come to 
the same conclusion as Wood regarding the presence 
of WC and Fo,W a 0, but in addition to these carbides 
wo have found a third one. In our photograms we 
have discovered a lino series corresponding to a 
phase having the same face-centred cubic structure 
os Cr 4 C. 8 Its interference lines are not only present 
but even stronger, when the residue is obtained from 
a magnet steel without any chromium. The phase 
can thus not be chromium carbide. Its lattice 
parameter is 10*51 A. which is somewhat loss than 
that of Cr 4 C (10*64 A.). This indicates that the 
carbide consists of Fe 4 C, with a little of its iron sub¬ 
stituted by tungsten. 

This new carbide is present also in high-speed 
steels but only to a very small amount. In Fe-W-C 
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alloys low in tungsten, for example, in specimens 
containing 2 per cent tungsten and about 1 per cent 
carbon, it seems to be the only carbide present. A 
photogram of a residue obtained from an alloy of 
that kind is shown in Fig. 1, where it is compared 
to a photogram of (Cr,Fo) 4 C isolated from stainless 
chromium steel and also to a photogram of Fe,W,C. 
In Fe-W-C alloys containing still less tungsten, for 
example, 1*5 per cent tungsten, and 0*5—1 per cent 
carbon, the new carbide occurs in mixture with 
cementite. It is also present in low molybdenum 
steels. 

A chemical analysis of a residue consisting mainly 
of the new carbide has confirmed our supposition 
that it may be considered essentially to be Fe 4 C. 



Fig. 1. Photogramti of (Cr, Fp) 4 <\ top : (Fe, W),C, centre ; 
I'ffcWiC, bottom. (T- K -radiation. 


No carbide of this kind has, however, so far been 
met with in any Fe-C alloy. As the presence of 
tungsten or molybdenum thus seems to bo necessary 
for its formation, a small amount of those metals 
certainly enters the carbide. (Consequently, it seems 
most correct to donote it by the formula (Fe,W) 4 C 
or (Fe,Mo) 4 C, even if its tungsten or molybdonum 
content amounts only to a few atomic per cent. 

F. Rolf Mokkal. 

G. PHRAojvfriv. 
Institute of General and A. Wkstuokn. 

Inorganic Chemistry, 

Metal 1 ograj>h i e Institute, 

Stockholm. May 26. 

1 Phil, Mag., 7, 10, 650 ; 1030. 

1 Wegtgren and Phragmln, Tran*. Amrr. Soc. Steel Treating , 13, 
530; 1028. 

* WesfcHrenand PhniKmoii. A\ Vettnskapmkademitn* Handl., Ill ; 2, 

No. 5 ; 1026. 

Mitosis and Meiosis 

From observations made in this laboratory by 
S. G. Smith, E. Marie Hearne, Jane D. Spior, J. M. 
Armstrong, A. W, S. Huntor, and mo on meiosis and 
both haploid and diploid mitosis in Trillium , 
Matthiola , a number of cereals and grasses, and in 
grasshoppers, it can be shown that, at all stages of 
mitosis and meiosis, chromosome threads are attracted 
in pairs and that pairs of pairs are repulsed, A 
unified theory of chromosome behaviour thereby 
arises which seems adequately to explain the 
mechanism of both mitosis and meiosis, including 
the varied behaviour of univalents in the latter. 
Fig. I illustrates essential features, broken lines 
indicating stages during which splitting of the 
chromosomes can be seen to be occurring. (Through¬ 
out this note it is '‘effective” lateral splitting which 
is referred to ; if Nobel's, unpublished, observations 


in Trade&cantia reflcxa are confirmed for other 
material the initiation of the split ooours one division 
cycle earlier.) 

These observations were stimulated by Darlington's 
precocity theory of meiosis (which Dr. A. H. Sturte- 
vant in his recent review in Nature of January 7, 
p. 5, states that ho favours) and the new unified 
theory has, of course, features in common with it as 
well as with more generally accepted accounts. 
Briefly, according to our observations, chromosome 
behaviour in mitosis and meiosis is as follows : at 
the earliest prophaso stage of mitosis the chromo¬ 
somes are double ; in meiosis they are single. The 
single threads pair in moiotic zygotene; during 
paehytcno the ‘secondary’ split occurs. Repulsion 
between pairs of chromatids begins with the ‘second- 
ary split’ but in most organisms the pairs are held 
together by changes of partner or chiasmata. So 
far we agree with Darlington, except that he has 
attributed universality to the chiasma mechanism. 
As I havo pointed out elsewhere 1 , the work of Wilson 
and the Schraders shows conclusively that it has not 
universal application, and almost equally certainly 
Darlington is wrong in applying it to Drosophila. 

From diplotonc on, our observations differ from 
previous accounts. As demonstrated at the Sixth 
International Congress of Genetics*, a ‘tertiary’ split 
develops before meiotic metaphase. (This was 
discovered independently and simultaneously by 
Nobel*.) At a parallel stage of mitosis we find, in 
both root tips and the haploid pollen grains, a split 
occurring, as roported by Sharp 4 , Hodayetullah* and 
others in root tips. Darlington rejected Sharp’s 
observations as “optical illusions”. Some of ours 
being end-views of chromosomes cannot thus be 
disposed of. Tho ‘tertiary’ split initiates a repulsion 
within the 4-partite daughter chromosomes, at 
anaphase causing their arms to separate widely and 
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Fig. 1. Diagram of mltosln and melosi*. A univalent Is Included In 
A and i. 

preparing them for the second meiotic division, in 
which we find the pre-metaphaso split omitted. 
Omission of a split in one division is, of course, 
essential to reduction, It follows as a mechanical 
consequence of the preceding stages as here described. 
Tho splitting of univalents in both divisions, which 
occurs chiefly when there are many of them, is 
apparently due to their delaying the second division 
and thus permitting the ordinarily omitted pre¬ 
metaphase split to occur. It is inexplicable on 
Darlington's view that splitting occurs during the 
resting stage. 

It is from this view that practically all the 
contradictions in Darlington’s precocity theory anises 
From it he is forced to assume that though at 
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prophano single threads attract one another, they 
repulse oue another at anaphase. To get around 
this duality of principle, he suggests 6 (p. 48) “It may 
be that the . . . spindle attachment . . . has not 
the property which the chromatids have, of associating 
in pairs 1 *. Again (p. 300) he assumes that though the 
chromosomes divide during the resting stage, their 
attachments divide at metaphase. Both these 
assumptions are theoretically inadequate and, accord¬ 
ing to us, observational I y invalid. Finally, though 
the object of his precocity theory is to homologise 
mitosis and mei oh in, Darlington is left at the end 
(p. 305) with a basic duality of principle : “Perhaps 
all nuclear division, apart from the first division of 
rneiosis [my italics], is determined by division of the 
chromosomes. 1 ’ 

The observations hen 1 summarised show this 
duality to be non-existent ; the principle of attraction 
between single threads and repulsion between pairs 
of pairs, postulated by Darlington for the prophase 
only and denied by him at anaphase, really applies 
at all stages of mitosis and meiosis. 

0. Leonard Hu skins. 

McGill University, 

Montreal. 

1 IJunklnp, U. L., 1'rans, Roy. Rttc. Canada, 26 (Sect. V), 17-28; 
1032. 

1 Hunkind, <’. L, ? Smith. S. <I. T et al Vroc. Sixth Intermit. Conn. 
Orni'tlCH, 2, or. on. 30*2 300 anil 300 ; 1032. 

* Nehel, 1L R,, Z. Zell. Micro. Anal., 16. 251 284 ; 1032. 

4 Sharp, L. \V„ Rot. <laz„ 88, 340-382 ; 1920. 

4 Hodayctullali, H., J . Roy. Micro. .W, 51, 347 380 ; 1031. 

• Darlington, ('. |>., “Rr-mit AUvaiuth in C’ytolon>” (('hurchill 
and Co., London), 1032. 


Cystine and Wool Production 

Recently, Rimington and Bekker 1 directed 
attention, in these columns, to the fact that a sheep 
apparently produces in its fleece more cystine than 
it takes ill in the herbage upon which it grazes. 
This conclusion was arrived at after a consideration 
of tho results of those*. 6 6 who have analysed pasture 
grasses, etc., for cystine and have, without oxcoption, 
found only traces of this amino-acid to be present. 

It was suggested that tho bacteria, yeasts and Pro¬ 
tozoa inhabiting the rumen and digestive tract of 
the sheep are able to utilise non-cystine sulphur 
compounds for the synthesis of cystine, built into 
their intracellular protoplasm ; that by death and 
autolysis of the micro-organisms, this cystine might 
then become available for absorption by the sheep. 

Woodman and Evans* have subjected this hypo¬ 
thesis to some criticism and in particular have 
questioned two of the figures fundamental to the 
argument, the cystine content of the pasture and 
the weight of wool produced by a sheep. They assert 
that Evans* has shown cultivated English pasture 
to contain about 0*1 per cent of cystine, whereas 
we took 0*01 per cent as an average figure and they 
take the average wool production per head of sheep 
os 5-6 lb. of raw wool in place of the 12 lb. used 
in our calculations. They assert that there is no 
inadequacy of cystine in the diet. 

In the following paragraphs we propose to show 
that, so far as can be ascertained from available 
analyses, our figures are justified and that such an 
inadequacy does exist; also to adduce further 
evidence in favour of our hypothesis. 

With regard to the figure to be taken as truly 
indicating the cystine content of pasturage, Evans 
in the summary to his paper* states that, <( The 


Sullivan colorimetric method showed that only a 
trace of cystine was present [in pasture grasses] 
although the addition of cystine to the hydrolysate 
proved the method to be applicable”. Evans also 
calculated the ‘cystine* content from the percentage 
of labile sulphur, after quoting a table to show that 
by this method “protein sulphur other than that 
present as cystine gives rise to sulphide sulphur**, 
and found approximately 0*1 per cent. It is this 0*1 
per cent which Woodman and Evans have selected 
for their calculations in preference to our estimate 
of 0*01 per cent of cystine in the weight of dry 
herbage. 

Our figure of 0 01 per cent was adopted as a fair 
average value after a consideration of Evans’s own 
work, that of Aitken* and the more recent results of 
Henriej 4 on South African Karroo pastures sampled 
in the districts which support the greater part, of 
the Union’s sheep population. 

Woodman and Evans’s next point concerns the 
weight of the fleece. English sheep may produco 
only 5“ 6 lb. of raw wool, but for the South African 
merino sheep grazing on these Karroo plants an 
average clip of 12 lb. is nothing unusual. Stud 
sheep have been known to yield much more ; tho 
South African record is hold by a stud ram which 
clipped a 46 lb. fleece. The animal’s ration during this 
time consisted almost entirely of lucerne. Kellermann 
(unpublished data) has shown that rats fed upon a 
diet with lucerne meal os the source of protein suffer 
from a deficiency which is immediately removed by 
tho addition to tho ration of 0-1 por cent of cystine, 
thus confirming the observations of Haag*. 

We cannot accept Woodman and Evans’s view that 
there is no inadequacy of cystine in the sheep’s 
natural diet. 

Turning to their remarks concerning our hypothesis, 
tho fact that many bacteria decompose sulphur 
compounds into hydrogen sulphide is, of course, well 
known; however, in vivo conditions of absorption, 
etc., may well upset the equilibrium of an in vitro 
reaction. One may ask how it is that protein cystine 
taken in by the rat, let us say, is not broken down 
entirely to hydrogen sulphide by the gut bacteria 
and so lost completely to the organism for absorption 
and synthetic purposes. However, if proof is needed 
of tho synthesis of an important sulphur-containing 
compound by bacteria, it can be found in the case 
of the synthesis of vitamin B t by bacteria (Flavo- 
bacteriurn vitarurnen) in the rumen of the cow as 
proved by Bechdol, Honeywell, Dutcher and Knut¬ 
son 7 . Windaus 6 has shown that vitamin B 1 is a sulphur- 
containing compound having the probable formula 
C lt H l7 N 8 OS. Zschesche* comes to similar con¬ 
clusions. Sugftta and Kook 10 studied the growth of 
yeast upon artificial medium to which various forms 
and amounts of sulphur were added. Sulphate sulphur 
was the most available form, it being converted into 
yeast protein and probably, at least in part, into 
cystine. 

Tho finding, subsequent to our first publieation, 
that methionine can replace cystine for body growth 
in rats 11 has introduced a further complication into 
the argument, but it must be noted that the re¬ 
placability for hair growth has not yet been 
demonstrated. 

A final reference must be made to the alternative 
hypothesis put forward by Fraser and Roberts 1 * that 
the wool follicle may have the power of synthesising 
cystine. If this were so, it would be difficult to under¬ 
stand why rats fed upon a cystine-deficient diet 
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revert to the puppy coat with a much lower cystine 
oontent than the adult hair 18 . 

We have experiments in progress designed to test 
the validity of our hypothesis. It is, unfortunatoly, 
too early as yet to cite results, but those will be 
presented without delay as soon as they become 
available. Claude Riminoton. 

,7. G. Bekkkr. 

J. Kellermann. 
Onderstepoort Veterinary Research Laboratory, 
Pretoria, South Africa. 

March 8. 

I Rimingtmi ami Brkkrr. Natl he, 129, 0H7, May 7, 1932. 

* Altkon, liiochem. J,, 24, 250 ; 1930. 

3 Evans, J. Auric. Sci ., 21, 800; 1931. 

* Henri cl, Eighteenth Report Dir, of V'et. Services and Animal Ind., 
Pretoria, August 1932, p. 579. 

‘Woodman and Evans, Nature, 130, 1001, Dec, 31, 1932, 

* Haag. ,/. Nutr 4, 303 ; 1031, 

7 Rechdel, Honeywell, Dutrher and Knntsen, J. Biol. Chem., 80, 

231 : 1928. 

8 Nature, 129. 1<W. .Tan. 30, 1932. 

8 Zochesche, ('hem. Z., 60, 166; 1932. 

19 Sugata and Koch, Plant Phytdal., 1, 337 ; 1926. 

II Welchselbaum, Welehucibaum and Stewart, Nature, Mav 28, 
1932, p. 795. 

11 Fraser and Robert*. Nature, 130, 4 73, Sept, 24. 1932. 

13 Id gilt body ami Lewis, J. Biol . Chem., 82, 063 ; 1929. 


Lability of the ‘Reducing Factor' (Vitamin C?) 
in Milk 

For some time pant the effect of various factors 
on the vitamin content of milk of a ‘typical’ English 
herd has been under investigation in this Institute. 
In the course of this work an endeavour lias been 
made to measure the rather low vitamin C potency 
of milk, using guinea pigs for the biological test. 

Recently Tillmanns’s chemical test 1 for vitamin 0 
as modified by Birch, Harris and Ray 2 lias boon 
applied by us to this ‘typical* milk, that is, to mixed 
samples of evening and of morning milk of our herd 
of shorthorns, the diet and management of which is 
typical of the agricultural practice in the south of 
England, and also to morning’s milk as put out for 
sale by our experimental dairy ; lastly to morning’s 


Whatever its nature, it is evident even from the 
figures shown in the table that the quantity of the 
substance (or substances) in milk responsible for the 
reduction of the chlorophenol-indophenol reagent is 
subject to marked and irregular fluctuations. In this 
respect our findings are in agreement with those 
recently published by Schlemmor, Bleyor and 
Cahnmann 1 , who use a somewhat different method of 
precipitation and titration, but whose published 
figures show similar irregularities. If—and the weight 
of evidence is at present in favour of such a view— 
this substance is identical with vitamin O, it would 
appear that, under existing conditions, the presence 
of vitamin C in reasonable amounts cannot be 
guaranteed oven in vory fresh milk samples of high 
quality produced under first class conditions of 
feeding and management. 

Under natural conditions milk is always in contact 
with living tissue, and passes direct from mother to 
suckling without change of temperature or exposure 
to air. The rapid disappearance of the reducing Hub- 
stance (whatever its nature) emphasises the sudden¬ 
ness with which a train of changes sets in in milk as 
soon as it leaves the udder. 

We are at present engaged in a further Htudy of 
the dynamics of this extremely labile system in milk. 

S. K. Kon. 

National Institute for Research 
in Dairying, 

Shinfiold, Nr. Reading, 

June I. 

1 Z. Urdera. LebensmiUfl, 00, 34; 1930; Biorhem. Z., 260, 312 t 
1932. 

8 Chem. Ind., 52, 159; 1933; liiochem. J ., 27, 690; 1933. I am 
greatly indebted to these gentlemen for particulars of their method 
before publication. 

1 Biorhnn. Z.. 264, 1H7 ; 1932. 


Double Refraction of Oriented Surface Layers 

We have extended the scope of a method recently 
described 1 for the measurement of refractive indices 
of liquids in thin films, and have obtained evidence 
__ of the double refraction of the interfacial 
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layer between melted normal fatty acids 
and glass. Acids with more than ten carbon 
atoms in the chain are being examined. The 
birefringence is small, usually less than 
0-0001, and exists only over a narrow tem¬ 
perature range of a few degrees immediately 
above the solidification point of the acid. 
This provides optical evidence that the 
molecules of the fatty acids are oriented 
at a glass-liquid interface to a depth com¬ 
parable with a wave-length of visible 
light*. The sharpness of disappearance 
of the birefringence at a critical tem¬ 
perature is thought to indicate that the 


milk of individual cows. Some of the data are given 
in the accompanying table, in which the figures shown 
represent the number of cubic centimetres of the 
trichloracetic acid filtrate from milk necossary to 
decolourise 0«05 c.c. of a 01 per cent solution of 
2-6 dichlorophenol-indophonol; that is, the pre¬ 
sumptive vitamin C content of the milk is propor¬ 
tional to the reciprocal of the titration figures. The 
‘type milk’ was titrated in the morning within one 
hour of delivery from the dairy. This milk was made 
up of two parts evening's milk approximately 16 
hours old and three parts morning’s milk, approxi¬ 
mately 1 hour old. Bottles of sale milk were left in 
the retail crates until needed for titration. 


anisotropic layer is a new phase, and that the fatty 
acid behaves as a ‘liquid crystal’ immediately above 
its solidification point. 

The results of the work are shortly to be published 
in the United States, but meanwhile wo take this 
opportunity of thanking Prof. E, K. Rideal, of 
Cambridge, who suggested that the problem would 
repay our attention. A . Mt Taylor, 

Allen Kino. 

Institute of Applied Optics, 

University of Rochester, N.Y. 

June 0. 

1 Taylor and Glover. J. Optical Sot >. Amer. t 28, June 1933. 

* Till la t, J. Phyt. ftut in vi t 10, 32; 1029. 
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Positrons and Atomic Nuclei 

In Nature of May 27, Dr. W. Elsasser offers 
evidence in favour of the suggestion that the proton 
consists of a neutron anti a positron. Examining the 
question from a different point of view, I put forward 
the following as evidence against the suggestion. 

If we allow that an atomic nucleus may contain a- 
partioles, protons, neutrons, electrons and positrons, 
the number of possible structures for a nucleus of 
atomic mass P and atomic number *Z increases 
rapidly with increase of P and Z, and for the heavy 
atoms it may run into hundreds. If we exclude the 
possibility of unattached electrons and positrons in 
tin* nucleus, then the structure becomes unique and 
is given by 

b (Z--p) a-pnrticles f (P — 2Z + p) neutrons \ 

p protons . .(1)| 

whore p i) or 1, whichever value makes i (Z p) j 
an integer. | 

It is also possible to get a unique structure by ] 
excluding the possibility of unattached electrons but 
allowing the possibility of positrons. The structure ! 
is then 1 

i (Z p) «-partielcs +(P 2Z 2//) neutrons f j 

p' positrons . . (2) | 

where again //--() or 1 as before. This is practically 
the suggestion which Klsasser supports. 

Using these expressions, we can trace the changes 
which take place in the nuclei of radioactive elements 
during a- and fJ-rny transformations. The accom¬ 
panying table shows a typical set of transformations. 
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The explanation of the a-ray changes is obvious. 
The (3-ray changes in a radioactive series generally occur 
in pairs and the pair above shows changes identical 
with all other pairs of (3-ray transformations. If the 
nuclear contents are expressed by (1), the changes 
take place in the following reasonable manner : 

In — \p + J p the proton remaining in the nucleus, 
and 3n+Ip * la Tip the a-particle remaining in 
the nucleus. 

On the other hand, if expression (2) gives the nuclear 
contents, then the changes which take place are 

0 — 1 P' + ip, a positron appearing in the nucleus, 
and 4n -f Ip' — la + Ip, tho a-particle remaining in 
the nucleus. 

But where do the electron and positron come from 
in the first change, and how is the alteration in 
charge to be accounted for in the second change ? 

It is interesting to note that the expressions (1) 
and (2) give lower limits to tho mass of an isotope. 
The minimum value from (1) is P^.2Z^p and from 
(2) it is P^2Z~~2p'. It will also be observed that 
isotopes only differ from each other in the number 
of neutrons in their nuclei. George W. Todd, 
Armstrong College, 

Newcastle-upon -Tyne. 

June 3. 


Small-Angle Inelastic Scattering of Electrons in Helium 

In the Physical Review for May 1, 1033 under “Pro¬ 
ceedings of the American Physical Society” appears 
a note dealing with tho small-angle inelastic scattering 
of electrons by Mr. S. N. Van Voorhis. 

We have for some years been investigating this 
problem in this laboratory using a specially designed 
apparatus in which very narrow parallel electron 
beams can be used, and have photographed a very 
large number of scattered beams in helium which 
show that at small angles of scattering effects hitherto 
unsuspected occur. A preliminary note was pub¬ 
lished by us in the Proceedings of the Leeds Philo- 
sophicfd and Literary Society of April, 1933. 

It appears, in agreement with Van Voorhis, that a 
distinct maximum in excitation probability may 
occur at certain angles and voltages and the photo¬ 
graph hen* reproduced (Fig. I) show's very distinctly 
how considerable the effect may be. It is not confined, 
as is clearly shown in the electron spectra, to the 
inelusticnlly scattered electrons, but is shown also 
rather less obviously by the elastic ones. We at first 
thought that this maximum was a ease of classical 
diffraction, but closer investigation did not support 

10* 9° 8 ° r 6 * y ** X * 10 °° 



Flo. 1. Magnetic spectra of electrons scattered elasl loally (F) and 
inela«»tlcally <U,) fit angles up to 10" In helium. Note maxima at 
0" and *2 n -f>°. Tho values of K in tho upper and lower sots of 
spectra arc 150 volts and 100 volts lespectively. 

this view --particularly as the maximum rapidly 
closes in to zero as the electron speed approaches 
250 volts, while after that the maxima are scarcely 
discernible either by eye or by photometer. It is 
probable that this may in part be due to the effect 
mentioned in the last paragraph of this letter. 

We have obtained further evidence also on this 
point. By using another apparatus in which very 
fine anti narrow beams aro produced by a series 
of rninuto holes, tho probability of excitation of 
tho (1 0 2 1 P j) state of helium at zero angle has 

been accurately measured over a range of electron 
energies. 

This probability varies from about 1 in 10,000 to 
1 in 2,000 over tho range of electron energy 50 volts 
to 400 volts. But using tho slits commonly employed 
by other wnrkers in this field, the measured prob¬ 
abilities are enormously greater—an observation 
readily explained by the above-mentioned results. 

R. Whiodington. 

Physics Department, T. Emmerson. 

The University, Leeds. J. K. Taylor. 

May 24. 
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Radio Waves from Outside the Solar System 

In a recent paper 1 on the direction of arrival of 
high-frequency atmospherics, curves were given 
showing the horizontal component of the direction 
of arrival of an electromagnetic disturbance, which 
I termed hiss type atmospherics, plotted aguinst time 
of day. These curves showed that the horizontal 
component of the direction of arrival changed nearly 
300° in 24 hours and. at the time the paper was 
written, this component was approximately the same 
as the azimuth of the sun, leading to the assumption 
that the source of this disturbance was somehow 
associated with the sun. 

Records have now been taken of this phenomenon 
for more than a year, but the data obtained from 
them are not consistent with the assumptions made 
in the above paper. The curves of the horizontal 
component of the direction of arrival plotted against 
time of day for the different months show a uniformly 
progressive shift with respect to the time of day, 
which at the end of one sidereal year brings the curve 
back to its initial position. Consideration of this 
shift and the shape of tins individual curves leads to 
the conclusion that the direction of arrival of this 
disturbance remains fixed in space, that is to say, 
the source of this noise is located in Rome region 
that is stationary with respect to the stars. Although 
the right ascension of this region can be determined 
from the data with considerable accuracy, the error 
not being greater than ± 30 minutes of right ascen¬ 
sion, the limitations of the apparatus and the errors 
that might bo caused by the ionised layers of the 
earth’s atmosphere and by attenuation of the waves 
in passing over the surface of the earth are such that 
the declination of tho region can be determined only 
very approximately. Thus tho value obtained from 
the data might be in error by as much as ± 30°. 

Tho data give for the co-ordinates of the region 
from which the disturbance comes, a right ascension 
of 18 hours and declination of — 10°. 

A more detailed description of the experiments 
and the results will be given later. 

Karl G. Jansky. 

Bell Telephone Laboratories, Inc., 

New York. N. Y. 

May «. 

1 Karl 0. Jansky, “Directional Studies of Atmospherics at High 
f\m|nencic*s'\ Proc. Jnat, Had. 1Eng., 20, 1920; 1932. 


A Simple Hygrometer 

The method described here has been developed 
to measure the humidity of tho air in very small 
and inaccessible places. The hygrometer is extremely 
simple, consisting of a piece of paper 1 cm. X 1 -5 cm. 
in size, weighing about 10 mgtn. Tho paper has a 
hole at one end, by which it can be hung on to a 
torsion balance and weighed. Paper is a hygroscopic 
substance, which takes up an amount of water from 
the air proportional to the relative humidity, irrespec¬ 
tive of temperature. The paper used (thin writing 
paper) increases in weight by 12 per cent when 
transferred from perfectly dry air to air which is 
90 per cent saturated, and reaches equilibrium in 
10-15 minutes. The torsion balance used is accurate 
to one-fortieth of a milligram, and the humidity can 
be measured accurately to 2 per cent. 

The paper hygrometers should be kept in desicca¬ 
tors at 40 per cent relative humidity. If a number 
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are made from one sheet of paper, it will only be 
necessary to oalibrate one of them. The change in 
weight, after transferring from 40 per cent humidity, 
expressed as a percentage of the weight at 40 per 
cent, will bo the same for all the hygrometers exposed 
to any particular humidity. 

Thero are many applications for this method of 
hygromotry. It is possible to measure tho humidity 
at the surface of a loaf, or among vegetation, without 
disturbing tho air. 

Kenneth Mellanby. 

Department of Kntomology, 

London School of Hygiene 
and Tropical Medicine, 

Kcppol Street, W.C.l. 

May 26. 


Co-operative Industrial Research 

The leading article in Nature of June 10 on this 
subject appears to me to bo of profound significance. 
It brings into prominence the fundamental issues in 
regard to industrial research and the application of 
scionce to industry, which are so seldom taken into 
consideration. 

1 do not write in any critical spirit, but I fool that 
the end of the War loft us—statesmen, administrators, 
scientific workers, and the nation at large—obsessed 
with tho idoa that the benefits to be derived from 
the application of scienco to industry were mainly 
external to the human mind and purely materialistic. 
Wo were very confident then that the so-called 
rationalisation of industry, tho elimination of hand 
labour, the development of machinery and processes 
and tho standardisation of mass-produced articles, 
wore going to make us all happy and prosperous. 
A good many industrialists have learned since then 
that cheapness and efficiency in production are by 
no moans everything ; it is what is produced that 
matters most. 

The vital thing about any manufactured product 
is the purpose it serves in the life of man, not the 
processes of its manufacture. Consideration of 
purpose loads to tho investigation of design. Design 
is usually stated to include three factors, beauty, 
distinctiveness and utility. The relative importance 
of these factors will vary with the product, but it 
soems to ine that to concentrate almost all industrial 
progress on utility, which is at present mainly 
affoctod by industrial research, may not give tho 
highest true economic values. 

At tho same time, my exi>erience has been that 
co-operative industrial research influencing the 
design of a product has been more appreciated and 
more readily and evenly utilised by Arms of all 
sizes than research in other directions. The user, 
to whom the finished product is a design carried 
out in a certain raw material, has the lost word in 
regard to research on design, but our present organisa¬ 
tion of industrial research does not give him much 
representation on research committees. Again, it is 
clear that progress in industrial research depends on 
a scientifically minded consumer, who keeps abreast 
of developments in design. 

1 am afraid we have beon inclined to look on the 
consumer as an ignorant or incompetent individual 
who will take what the manufacturer sees fit to 
provide. This is far from the truth to-day. Whether 
we like it or not, tho rising generation is imbued 
with the scientific spirit and insists on absorbing and 
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applying scientific knowledge. If our systom of 
general education were brought up to date and a 
more practical and realistic training in science and 
scientific method given to everyone, it would exert 
immonse pressure for progress upon our industries. 

Our present organisation of co-operative industrial 
research divides industry into compartmonts, It 
pro-supposes that an industry in which the processes 
of production arc located in a certain district requires 
a highly specialised research centre in that district, 
because the industry is not expected to move or to 
change over to other products at all readily ; and 
yet we know that these changes are going on. 

It seems that the Mellon Institute system of 
industrial research of the United States, closely 
associated with our system of universities and 
colleges, would bo better suited to our independent, 
resourceful, and enterprising British manufacturers 
in some cases. Such institutes would form the host 
training grounds for scientific workers entering indus¬ 
try ; one could even expect in many industries to find 
all executives with a scientific training in the long 
run, and any industrialist who wanted to start up a 
new local industry could begin by supporting one or 
two ‘fellows 1 at his local institute. If such a change 
were brought about, the main work of many of our 
existing research associations would not alter, but 
development would occur in many directions now 
closed to thorn. It is probable that some unitary 
industrial research organisations are too small for 
optimum efficiency. Many administration difficulties 
would be removed by incorporating the Mellon 
Institute scheme in our organisation. 

Those views are purely personal and limited to 
my own experience, but if any changes are made, 
full consideration should be given to the Mellon 
Institute system as a possible alternative to the 
existing research association system for co-operative 
industrial research. 

W. H. Gibson. 

Linen Industry Research Association, 

Lambeg, 

Northern Ireland. 

Juno 12. 
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Action of Light upon the Surface Tension 
of Soap Solutions 

In continuation of my discovery 1 of the “Effect- of 
Light on the Surface Tension of Boys’s Soap Solutions” 
(which may perhaps be designated as the ‘Mahajan 
Effect*), 1 have now tried different solutions of different 
soaps and have found that tho light has effect on all the 
soap solutions and it decreases tho surface tension, 
but this decrease varies in amount, depending upon 
the kind of soap used and the concentration of that 
in the solution. It is found that the phenomenon is 
general and is not restricted to Boys’s soap solutions 
only. 

Further work on the subject is being done and will 
be published soon. 

L. D. Mahajan. 

Physics Laboratory, 

Mohindra College, 

Patiala* India. 


1 h. D, U&hftjsn, Italian J . Calcutta, pp. 147-154, July 

SI, .031 ; Nature, 188 , 495, Srpt. 10, 1081. and £», 138, Jan. 23, 
1932 ; Proc. Indian Soi. Con ., Bangalore, p. 124. Jan. 1982. See also 
V. L. du Hotly, Nature, 188 . 674. 6ot.lt. 1931, and 188 , 278. Feb. 
20,1982, and " Surface Tension of Colloidal Solutions, and the Action 
of Light on Soap Solutions", Nature, 181 * 680, May 13, 1033. 


Colloid Substrate in Photosynthesis 

A few years ago I showed 1 that mineral arboreal 
growth results in an almost simultaneous appearance 
of a compact (tree- and asbestos-like formations) and 
dispersed (‘streamers’ and opacity bands) system. 
Afterwards the range of mineral tree formations was 
extended from tho lerrocyanido and silicate group of 
salts to calcium, barium, strontium, arsenates, 
arsenites, stannates, etc. 2 Since then, it has been 
found that the dispersed system formation is not 
only specific to all arboreal growth but also invariably 
precedes it, being evolved in tho course of eruption 
from the membrane protuberances—diffusion points 
of least resistance. Again, whilst tho delicate 
‘streamers’ and opacity hands exist only under 
carefully controlled conditions, the colloidal particles 
constituting these and shot out in myriads during 
the reaction have a much wider rango of stability. 

A systematic examination of the arboreal growth 
and its medium by means of a narrow parallel boom 
from a Miller projecting lamp showed in a striking 
manner not only the gradual emergonco and spread 
of finely dispersed colloidal matter throughout the 
medium, but also the remarkable stability of this 
condition. Brownian movement persisting in tubes 
after six months. 

Here we have a unique case of periodic structures 
which actually represents a potent source of colloidal 
matter. Now, tho sphere of photosynthotic activity 
lies not in the inert colloidal magma of the igneous 
and sedimentary formations, but in tho active 
mineral dispersions based to a large degree on 
osmosis -mineral tree formations in an aqueous 
medium (also possibly saline efflorescence on land) 
playing in this respect an important part. This (and 
some oxides and hydroxides) in the form of physico¬ 
chemical complexes with other inorganic salts, may 
constitute tho primary substrate of photosynthesis in 
marine surroundings. 

Matjrtck Coptsarow. 

14f> Alexandra Road, 

Manchester, 10. 

May 30. 

1 CopUarow, J. Chem. Sr*., 230 ; 1927. 

1 CopiMKiw, Knit. 47, 60; 1929. 


Physical Chemistry in the University of Manchester 

As senior British chemist, pupil of tho first pro¬ 
fessor of chemistry (1851) of the Owens College, I 
would protest against the appointment, referred to 
in Nature of June 24, p. 902, by tho University of 
Manchester, of a gentleman who is not an English¬ 
man nor in any way connected with us. Physical 
chemistry receives much attention at our universities ; 
much public money is spent upon it ; we have not 
a few workers of promise, from whom one might 
well have been chosen for tho post. The introduction 
of a foreign outlook into Manchester is most un¬ 
desirable, at the present time, in view of tho special 
needs of our British industry, as well as of education. 

By its action, the University of Manchester flouts 
tho grave warning given in the penultimate paragraph 
of the article in Nature of June 17 (p. 854). It is 
well known that Manchester was interviewing rising 
British physical chemists, with a view to an election 
to a chair, before the German expulsions took place : 
so that no question of creating an ad hoc post has 

ail8v,n * Henry E. Armstrong. 

Juno 26. 
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Slovene Folk-Lore. An account of the folk-lore of the 
Slovenes, the Alpine Slavs at the head of the Adriatic, 
hawed on a study by Prof. Jakob Keleminu of the 
University of Ljubljana, is given by Miss F. S. 
('opeland of the same University, in Folk-lore , vol. 42, 
No. 4. Of tile former deities of the Slovenes little 
is known, owing to the fact that since the Frankish 
conquest under Charlemagne, the country has been 
under alien domination for eleven hundred years. 
The Slovenes believed in the following orders of 
mythical beings:—(1) spirits having their origin in 
the belief in the human soul or spirit ; (2) elfin beings, 
inhabitants of the world of Nature (demontnIs) ; 
(3) demons, representing the untamed forces of 
Nature ; (4) a lord of life and ruler of the heavens, 
with his spouse, a being of the demoniacal order. 
They believed that the universe was the work of 
the lord of heaven. in the end these mythical 
beings assumed human features and became national 
heroes, around whom gather the reminiscences of 
the people. The spirit is independent of the body 
and leaves it during sleep, embarking on adventures 
of its own. After death, the spirit survives and may 
take on an independent entity. With these spirits 
are classed other beings of n definitely superhuman 
order, who are compelled to spend part, of their time 
in a torpor akin to sleep. These are either ‘good’ 
or ‘evil’. To those whom he protects, Krosnik, the 
supreme being, is he who drives away evil spirits ; 
to othors be himself is an evil spirit; though as a 
matter of fact, every spirit has its good and evil 
aspect. The supreme being of the ancient Slavs, 
Svarog, is known to the Slovenes as Bo&ic, the Little 
God, that is, the young sun at the winter solstice. 
Various customs connected with the lighting of the 
midsummer lires art? derived from the ancient worship 
of the Slovene gods. Krasniki, who are typical tribal 
gods, are friendly to man, while theVedomci are hostile. 

Metabolic Products and Tuberculosis, To obtain in¬ 
formation regarding the mechanism of natural 
immunity, recourse is usually had to the complex 
substances of the fluids and tissues of the organism, 
and comparatively little is known of the importance 
of simple metabolic products to the courso of infec¬ 
tions. In a paper read by Prof. Pietro Rondini 
before tho Roalo Istituto Lombardo di Soienze o 
Lettere on December 1 and published in the Rendi- 
conti (65, Parts 16-18), tho effects produced on 
experimental tuberculosis of the guinea pig by 
injection of uric acid, creatine, and histamine, are 
described. Mild tubercular infection is invariably 
aggravated to some extent by uric acid, whereas 
creatine exerts an attenuating influence. Histamine 
exhibits no marked action on tho course of the 
infection, but the tuberculous guinea pigs, par¬ 
ticularly during the initial phases of tho disease, 
appear more than normally sensitive to the acutely 
toxic action of histamine? administered ondoperi- 
toneally (histamine shock). 

Remarkable Japanese Fly. In Annotations Zoo¬ 
logies Japonenses (13, 559-566, pi. 34, 1932), Mr. 
Masoaki Tokunaga describes a new gonuH and species 
of Diptera basoti upon six examples taken along a 
torrential stream in Kyoto. This new type ( Nym- 
phomyia alba) has been discussed with English and 
American specialists and it seems very likely 
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that it represents a hitherto unknown family to 
which the name Nymphomyiidie is given. The head 
is prognathous, there are no trophi and the compound 
eyes are contiguous ventrally : the antenna are 
5-jointed and of the brachyeerous type* The abdomen 
is extremely elongated and 9-segmentod while there 
are no spiracles on either the thorax or the abdomen. 
The legs are characterised by the extromoly elongated 
coxte and trochanters, Tho wings are longer than the 
whole body and are fringed with long seta? very 
much os in Thysanoptem, with tho venation very 
much reduced : the halteres are also very long. In 
its general characters this remarkable creature seems 
to bear a remote likeness to the Psyehodidse and 
Cecidomyiiduj. It is evidently a member of tho series 
Nemutocera, although the antenna? are totally dif¬ 
ferent from the prevailing type among that group. 
The author promises more detailed studies that are 
to ho published in tho Memoirs of tho Kyoto Imperial 
University, where he? is an assistant in entomology. 

Frost Tolerance of the Foliage of Potatoes. While in 
Great Britain damage by frost occurs only in spring, 
considerable loss of yield is suffered in Russia through 
early autumn frosts destroying the foliage before 
maturity. S. M. Bekasov (Bull. App. Hot. Genetics 
and Plant Breeding, Leningrad, 2, No. 3; 1932) and 
G. M. Kovalenko (Plant Industry in 1\8.SM., 
Leningrad, No. 3, 1932) record considerable variation 
in the tolerance of many wild and cultivated species 
and varieties collected from many countries. While 
lilt' European cultivated types (Solamim tuberosum) 
wore damaged by frost, species such as Solarium 
Juzepczuki.i f I3uk., cultivated by certain Indians of 
South America, and certain wild species, for example, 
S. Buka so eii y Juz., showed great tolerance. In some 
forms the stem and loaves remained green oven after 
the plants had been covered for some time with snow. 
It was found that, within a species, similar mor¬ 
phological forms may differ in this respect. This 
work is part of a scheme for tho synthetic brooding 
of varieties of potatoes suitable for various parts of 
tho C.S.S.R. 

Dioccisin in Maize. A biological phenomenon that 
marks a point of progress in evolution is described 
by the Director in tho lifty-fifth report of the Con¬ 
necticut Experiment Station (Bulletin 337). The 
maize plant is normally moncpcius, tho two sexes 
being distinct although occurring on the same plant, 
but by means of crossing two unisexual freak plants 
which were noted in the field, a dioecious variety 
that breeds true has been obtained; that is, the 
separation of tho two sexes on to separate plants 
has been experimentally achieved. It seems possible 
that this may illustrate how the phenomenon of 
dime ism has arisen in other plants under natural 
condit ions, 

Lavas of Mauritius. In 1931 Prof. S. J. Shand made 
a journey to Mauritius to investigate the lavas and 
the supposed occurrence of chloritic schist (Quart. J . 
GeoL Soe. 89, 1-13 ; 1932), The ‘chloritic schist* 
turned out to be a trachyte with platy structure and 
thus any support it appeared to offer to tho Wegener 
hypothesis can no longer be claimed. The lavas of 
the island arc mainly basalts, some rich in olivine 
' and others almost or quite olivine-free. No fel- 
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spathoids have been detected* but some of the basalts 
have nephelite in the norm. Soda-trachyte was 
found at two localities and is regarded as a differen¬ 
tiate from basaltic magma. This rock holds normative 
nephelite and approaches phonolite in composition. 
The problem of the derivation of trachyte or phono lite 
from basaltic magma is discussed with special re¬ 
ference to the hypothetical reaction : plttgioclase 4- 
olivine ^ nopholine-f pyroxone. Normally, the re¬ 
action proceeds towards the left, "but if iinder certain 
conditions it should proceed towards the right, a 
basalt of pacificito or tephritic type would result. 
Prof. Shand considers that the streaming of mag¬ 
matic gases towards the roof of the reservoir facili¬ 
tates the separation of residual liquors of trachytic 
or phonolitic composition. He points out that as 
yet we do not know what causes basaltic magma to 
take the pacifioitc direction in crystallising. 

Marie Byrd Land, Antarctica. During the American 
Antarctic Expedition of 1928 30, Admiral R. E. 
Byrd, in a flight to the north-east from his base at 
the Bay of Whales on the Rohm Barrier* discovered 
Marie Byrd Land to the oast of Edward Land, hut 
no landing on the new territory was possible. From 
the air photographs available, C'ommdr. H. E. 
Saunders has constructed n map of the new dis¬ 
coveries which is published in the Geographical 
Review for April. The map must be regarded only 
as n reconnaissance survey showing the nature of 
tho country and the position of the principal land¬ 
marks with sufficient accuracy for use on a flight 
in the future. There was little ground control and 
the photographs could be oriented only by means of 
shadow's from tho sun. Scott’s work in this direction 
ended with a sight of tho Alexandra Mountains. 
Scott’s nunutaks in lat. 77° 13' S.* long. 153 c> 20' W. 
at tho north of this range were visited by the Nor¬ 
wegian Prestrud in 1911 and the Japanese Hhirase 
in 1912. These peaks wore sighted and used as 
ground control. Beyond to the east, Byrd found a 
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doop indentation in the coast-line and then an area 
which is probably shelf ice behind which lie the 
peaks of the Edsel Ford Range. Those are estimated 
to rise to 2,000 4.000 ft. Their structural affinities 
are quite unknown but it is noteworthy that the 
peaks lie iri a north and south direction between 
long, 142° and 144° W. Byrd's flight turned in about 
lat. 75 a 30 7 N.* long. 145° W. At that point there 
were no definite land-marks to the east, but open 
water was not far off to the north. 

Electron Diffraction and the Condition of Metal Sur¬ 
faces, A paper by L. H. Germer {Phys. Rev,, May l) 
discusses the reason why no diffraction rings are 
formed when electrons are scattered from polished 
metal surfaces. G. P. Thomson and others have 
suggested that such surfaces are covered by an amor¬ 
phous layer. Germer finds that diffraction rings are 
formed after the polished surface has been scratched 
with ornery paper, particularly when tho scratches 
are at right angles to the plane of incidence of the 
rays. Diffraction patterns were not obtained from 
a copper wire drawn through a good die, hut were 
obtained when the die had imperfections which led 
to ridges being drawn in the wire. In the latter case 
tho ridges had undergone as much cold working as 
the remainder of the surface 1 and might he expected 
to be amorphous on the view mentioned above. 
Furthermore, even etched metal surfaces do not give 
patterns when they are smooth and show metallic 
lustre. Germer suggests that tho diffraction rings 
arc in all eases formed by transmission through 
thin ridges of metal. This explains why they do not 
show a marked effect of refraction which is predicted 
by theory if the electrons pass in and out through 
the same surface. The failure to observe diffraction 
patterns with polished surfaces may he explained 
if the surfaces consist of portions inclined to one 
another at small angles. The effect of refraction is 
then to broaden the rings and cause them to merge 
into one another. 


Astronomical Topics 


Astronomical Notes for July, Venus, Mars and 
Jupiter are evoning stars, but too low in the west for 
convenient observation. Saturn, in Caprieornus, is 
approaching opposition, and is observable for most 
of the night. Uranus is near the? eastern border of 
Pisces, and may be observed before dawn. Only one, 
occupation is observable in London under favourable 
conditions; a star of magnitude 6-8 reappears at 
2.59 a.m. on July 20, at angle 276° from the north 
point through the east. Add one hour to the time 
to roduce to Summer Time. 

The Expanding Universe. Tho Observatory for June 
gives a summary of an address on this subject, given 
by Prof, de Sitter at tho May meeting of the Royal 
Astronomical Society. He observed that many 
astronomers are now disposed to abandon the long 
scale of millions of millions of years for the past 
duration of the stars, in view of the shorter scale 
suggested by the rapid recession of the spiral nebulae, 
He considers that the longer interval is needed to 
give time for stellar evolution, which is strongly 
supported by tho discovery of the relation between 
mass and luminosity. He thinks that the difficulty 
can be surmounted" by supposing that tho stars are 
older than the galaxies in their present configurations. 


Apparently the phenomena of nebular rotation can 
not persist indefinitely* but must have begun not 
more than a few thousand million years ago. Sir 
Arthur Eddington used tho same argument in his 
Halley lecture on the rotation of the galaxy. The 
estimates of the past duration of the earth also give 
a period of a few thousand million years, thus suggest¬ 
ing a common origin both of the planetary system 
anil of galactic rotation. His suggestion was that 
tho spirals had previously been moving inwards, 
and wore all near the common centre at tho epoch 
referred to. There need not have been intense 
crowding ; even if a million galaxies occupied the 
space now taken up by one, the average mutual dis¬ 
tances of the stars would still bo about a hundred 
thousand times their diameters. But obviously close 
encounters woidd have been much commoner than 
under present conditions* so that solar systems would 
not be such rare freaks as some cosmogon fats suppose 
them to be. The same kind of action, but on a much 
larger scale, may account for tho rotation of the 
galaxies, and their spiral form. The general idea of 
such an appulse of galaxies lias been suggested 
earlier, but Prof, do Sitter gave fuller details both 
about the probable date of the appulse and about 
its effects on the forms of the spirals. 
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The National Physical Laboratory 

Annual Visitation 


O N Juno 27 the General Board of the National 
Physical Laboratory made its annual inspec¬ 
tion of the Laboratory. As is customary on this 
occasion, a large number of visitors were present, 
including members of scientific and technical institu¬ 
tions, Government departments and industrial organi¬ 
sations. They w T ere received by Sir Frederick Gowland 
Hopkins, president of the Royal Society, chairman 
of the Board, the Right Hon. Lord Rayleigh, chair¬ 
man of the Executive Committee, and the Director, 
Sir Joseph E. PetaveL 

In the Compressed Air Tunnel of the Aerodynamics 
Department a study is being made of the performance 
of a number of commonly used aerofoils, to secure 
data for comparison with results obtained with 
similar aerofoils in the American variable density 
tunnel and comparison with full-scale tests in flight . 
For the latter purpose, any of the aerofoils, by the 
addition of a fuselage and tailplane, can be converted 
into a complete model of a parasol monoplane with 
which full-scale tests are being undertaken. 

The research on buffeting of aeroplane tails has 
been continued and a number of aerofoils of different 
sections have been examined to ascertain the nature 
of their wakes near the stalling angle. It has been 
found that the buffeting is Very similar for all the 
aerofoils, provided they are sot at angles of incidence 
similarly related to their stalling incidence. A study 
is being made of the buffeting characteristics of wing 
body combinations. Tho effects of undesirable 
combinations were demonstrated. 

An important investigation is concerned with the 
stability and control of aeroplanes at low flying 
speeds. A study is being made of the effect of wing 
tip shape (including slots and other devices attached 
at tho tips) on the rolling and yawing properties of 
model aerofoils. The data for the former are being 
derived from measurements mode for a series of wing 
tip shapes, on a model half wing in one of the wind 
tunnels, and for tho latter from measurements made 
on the whirling arm. In the investigation of spinning 
motion the importance of adequate fin and rudder 
area in preventing a spin and in assisting recovery 
from a spin, and tho necessity for preventing shielding 
of the rudder and fin by the tailplane have been 
established. Some unsolved problems remain in 
connexion with tho behaviour of slots and inter¬ 
ceptors during a spin. Experiments are being made 
with the spinning balance to obtain furthor data. 

The equipment of the Department hits been in¬ 
creased by the installation of a high speed open jet 
wind tunnel of tho return flow typo with an elliptic 
jet 9 ft. X 7 ft. The tunnel is expected to give a 
wind speed of about 200 ft. per second with a con¬ 
siderable saving in power expenditure. 

In the Engineering Department, fatigue experi¬ 
ments on single crystals have been extended to 
specimens consisting of moro than one crystal, to 
determine how far the behaviour of crystalline 
aggregates can be correlated with that of the single 
crystal. Several specimens each consisting of two 
crystals of aluminium but with the crystalline 
boundaries differently orientated to the axis of 
torsion have been tested under alternating torsional 
stresses. The tests indicate that a crystalline boundary 
is capable of affording considerate support to the 


crystals which it separates. In the sphere of corrosion 
fatiguo, a study of the behaviour of specimens com¬ 
posed of two large crystals of aluminium subjected to 
alternating torsional stresses in a slow stream of tap 
water has shown that the boundary has no effect on 
the corrosion. 

An investigation for the Stool Structures Research 
Committee of the Department of Scientific and 
Industrial Research into tho reliability of electric 
welding for steel structural work is in progress. The 
work has included mechanical tests on a large 
number of electric arc welded test pieces prepared by 
various manufacturers, and corresponding tests on 
tho properties of the actual weld material. Rotating 
bending fatigue tests show that the fatigue resistance 
of specimens of the weld metal is appreciably less 
than that of structural steel of the same tensile 
strength. Specimen tost pieces and some results of 
these investigations were oxhibitod. 

In the research on tho creep of materials, changes 
in the elastic and hysteresis properties of materials 
during creep have been studied. Observations have 
boon recorded of negative creep (contraction) after 
full or partial romoval of tho load. The work has 
boon extended to creep under torsional and compres¬ 
sive stresses. 

Tho principles underlying the action of the injector 
have boon investigated. Attention is being givon to 
the performance of a high speed jet uschI as an 
extractor, in view of the possible application of the 
injector to lifting fluids carrying solids in suspension. 
The examination of the airflow is carried out optically 
by shadowgraph methods, smoke being injected into 
the high-pressure uir before this loaves tho nozzle. 
An interesting exhibit was an application of the 
injector in the construction of a model high-speed 
wind tunnel with which air speeds up to 970 ft. per 
second havo been obtained. 

On behalf of tho Aeronautical Research Committee 
a joint investigation has been carried out by the 
Engineering and Physics Departments, using different 
methods, on the heat of formation of nitrous oxide, 
ft knowledge of which is required in connexion with 
research on internal combustion engine problems. In 
the former Department, measurements were made 
with a bomb calorimeter of the adiabatic type using 
an explosion method, and a value of 19*7 kgm. cal. 
per gram molecule was obtained. In the Physics 
Department, a ‘flame’ method was adopted in which 
a jet of the gas was burnt in an atmosphere of car¬ 
bon monoxide in an adiabatic calorimeter ; this 
method yielded a value of 19*5 kgm. cal. per gram 
molecule. 

In the Heat Division of the Physics Department, 
soveral investigations for the Food Investigation 
Board were in progress. Apparatus has been con¬ 
structed to determine the rate of evaporation from 
a moistened surface ; this rate depends on a number 
of factors, including vapour pressure and air velocity. 
Measurements were made at various wind speeds of 
the difference between the water supplied to a linen 
cloth covering the surface of (1) a circular cylinder, 
(2) a nonagonal prism mounted vertically in a wind 
tunnel, and that collected as excess in a given time. 
Measurements with the prism indicated that con¬ 
siderably more evaporation occurs from the surfaces 
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facing upstream and downstream than from those at 
the sides. 

Recent developments in refrigeration have empha¬ 
sised the need for data on the thermal properties of 
meat; a method has been devised of measuring its 
thermal diffusivity. The thermal conductivity is 
measured by the total immersion of a small plate | 
apparatus in acetone cooled with solid carbon dioxide. 
The specific heat is determined by immersing a known 
mass of meat at a given temperature in solid carbon 
dioxide and weighing the amount of the latter sub¬ 
limed. 

Work on the hoat-transfer between metal pipes 
and an air stream has indicated that the heat loss 
per foot run is loss from pipes situated along the air 
stream than from pipes sot transvorse to the stream. 
Eddy currents sot up before the air stream impinges 
on the pipes are found to produce a considerable 
increase in the hoat loss. 

Resoarch has been carried out for the British Eloct- 
rical and Allied Industries Resoarch Association on the 
thermal diffusivity of soil. Periodic fluctuations of 
temperature, as nearly as possible sinusoidal, are 
produced in the soil by regulation of the heating 
current in a buriod sphere. The decay in amplitude 
of the temperature waves with distance from the 
sphere provides tho data required. 

In the Radiology Division, X-ray spectrometry 
has been appliod to tho detection and measurement 
of internal strain in metals. It has been found that 
cold drawing and cold rolling produce lattice dis¬ 
tortion followed by selective crystal orientation. The 
behaviour of X-ray generators has been investigated ; 
a study has been made of the relation between the 
applied voltage and the output of X-ray tubes. 
Oscillographic records have been obtained of the 
current and voltage wave-forms of various cirouits 
for X-ray work, including constant and pulsating 
voltage generators. Results have indicated the 
factors of importance in the dosign and uso of X-ray 
generators. 

In the Sound Division an experimental investiga¬ 
tion of the rates of decay of tuning forks, used for 
otological testing, has boon made on behalf of the 
Royal Society of Medicine ; routine tests are now 
undertaken by the Laboratory on this typo of fork. 
Tho tests arc designed to simulate those in common 
use by otologists in deafness tests ; the rate of decay 
is measured with a microphone, connected to suitable 
apparatus, both in free air and with tho base of tho 
fork connected to on artificial substitute for the 
mastoid bone of the skull. 

In tho Optics Division, tho problem has been 
investigated of evaluating, on the international 
system of colorimetry adopted at tho International 
Commission on Illumination in 1931, small differences 
in nearly identical colours. A differential colorimeter 
evolved in the Department for this work was ex¬ 
hibited. Improved containers for tho standard liquid 
filters used in colorimetric measurements were al$p 
shown. These ensure that the liquid layer is of the 
specified thickness to a high degree of precision ; at 
the same time, loss of volatile constituents is pre¬ 
vented. 

In the Metallurgy Department, investigations are 
in progress for the Metallurgy Research Board of the 
Department of Scientific and Industrial Research on 
the behaviour and effects of dissolved gases in the 
casting and solidification of steel and aluminium and 
its alloys, with the view of producing sound castings 
free from porosity. A study is being made of the 
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solubility of gases in the metals with special reference 
to hydrogen and nitrogen in the oase of steel and 
iron, and to hydrogen in the case of aluminium and 
its alloys. The metal is melted in vacuo in a constant 
volume enclosure ; tho gas is then admitted, and its 
absorption is measured by moans of a graduated 
burette, the temperature being maintained approxi¬ 
mately constant. 

An investigation is being made into the factors 
which govom the solution of gases in molten alu¬ 
minium and its alloys. The work has suggested that 
the surface film consisting mainly of oxide, which 
covers tho molten metal, may exert considerable 
influence by hindering the free passage of gas into or 
from tho metal. A study of tho formation and pro¬ 
perties of these films has been undertaken. The 
method adopted is similar to that used for the 
solubilities of gases, oxygen being admitted to the 
vacuum chamber under definite conditions. In the 
study of the films, tho new apparatus for producing 
diffraction by a beam of electrons is expected to 
prove useful. 

Attention has also been given to the effocts of 
hydrogen content and casting conditions on grain 
size. In both chill and sand cast billots, some dissolved 
hydrogen is found to roduco the grain size. Tho 
influence of mould dressings has also been examined, 
and a flaming dressing which gives off gas when in 
contact with the aluminium is found to produce a 
very fino grain size. 

Research for the British Non-Ferrous Metals 
Research Association has established tho importance 
of casting conditions on the distribution in copper of 
impurities such as nickel, arsenic, antimony, bismuth, 
oxygen and their compounds, und hence on its 
rolling behaviour and mechanical properties. A study 
is being made of the distribution of impurities in large 
works ingots, and etched structures of sections of 
works ingots wore oxhibited. In this work the 
methods of rnicrochernical analysis have proved 
valuable, since those are sensitive to very minute 
quantities of the impurities. The methods are being 
extended to quantitative analysis of small samples 
only. 

In the Metrology Department, determinations have 
recently boon completed of tho yard and metre in 
terms of the wave-length in air and in vacuo of the 
red radiation of cadmium. Air conditioning apparatus 
is provided to ensure freedom from moisture and 
carbon dioxide of tho air between the plates of the 
Fabry-Perot etftlon. 

In connexion with the maintenance of tho standard 
of time, the vibration clock, the operation of which 
depends upon the longitudinal vibrations maintained 
in an elinvar bar by electrostatic forces, has been 
compared with the Shortt clock. The comparison 
has shown them to be in agreement within plus or 
minus two hundredths of a second over a period of 
six weeks. The precision of measurement of the 
standards of length and time as well as of mass is now 
tending towards the order of about one part in 10*. 

In the High Voltage Division of the Electricity 
Department, research is in progress by sphore gap 
methods on fcho characteristics of high voltage impulses 
appliod to short lengths of transmission, line. A ten 
stage impulse generator constructed for this work and 
yielding voltages up to one million was exhibited. 
Attention has also been given to the accurate 
measurement of high voltages by oapacity methods, 
and a shielded vacuum condenser utilised in this 
problem was shown. 
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In the Eloctric Standard* Division, a number of 
standard resistance coils designed to have the greatest 
possible stability have boon constructed. The coils, 
which arc to be used at the temperature of melting 
ice, are made of platinum wire wound on fused quartz 
formers, and are hermetically sealed in tubes of fused 
quartz. A study has been made of the magnetic 
properties of materials, generally classed as non¬ 
magnetic, which are commonly used in the con¬ 
struction of such coils. The investigation has estab¬ 
lished that marble, fused quartz and glass are all 
slightly diamagnetic, while porcelain is slightly 
paramagnetic. 

In the Eleetrotochnies Division, a new four- 
terminal, non-inductive resistor has been con¬ 
structed for high precision work with alternating 
currents. Adjustments are provided for reducing 
the effective inductance to a very low value. 

An automatic mechanism fur counting the disc 
revolutions of electricity meters during test was 
shown. An electric clock is starttnl at the* same* time 
as the revolution counter and stopped after any 
desired number of revolutions has been completed. 
The arrangement is operated by a photoelectric cell 
into which light is reflected once in each revolution 
from a mirror attached to the rotating element of 
the meter. 

In the Photometry Division, methods of testing 
signal lenses for use with railway and road traffic 
signals for conformity with a British standard 
specification were demonstrated. Measurements are 
made of the transmittance of the lenses and also, in 
the case of road traffic signals, of the light distri¬ 
bution from the lenses. Apparatus has also been 
installed for the determination of the time-variation 
of eye sensitivity after exposure of the eyo to a high- 
glare source. This work is complementary to work 
which has already been carried out on the effects 
of a steady glare source on eye sensitivity. The 
results arc being applied to a study of glare effects 
with motor-car headlights. In the course of measure¬ 
ments on pupil size, made during the work, the 
luminous efficiency of rays entering the eye pupil 
at different points has been found to vary; hence 
the apparent brightness of a source as seen by the 
eye is not proportional to the pupil area as is generally 
assumed. 

In the Radio Department, a new transmitting 
station has been installed for work in connexion with 
the ionosphere. The equipment covers a continuous 
range of wave-lengths from 50 m. to 1,000 m. Pro¬ 
vision is made for key signalling and for various 
forme of modulation, and the apparatus is equipped 
with an automatic device for varying the frequency 
of the emitted waves in any specified manner or 
for emitting the waves in periodic impulses of short 
duration. 

Investigations are in progress on behalf of the 
Radio Research Board into tho production and 
properties of short waveN. A new type of valve for 
use as an electronic oscillator j)roducing waves less 
than one metre in length, and possessing increased 
efficiency and flexibility in the control of wave¬ 
length, was exhibited. A study is being made of 
the propagation of wave-lengths in the neighbour¬ 
hood of 1 m. with special reference to the determin¬ 
ation of the electrical constants of tho ground at 
very high frequencies, and to the mechanism of 
reflection of electric waves at an imperfectly con¬ 
ducting surface. In this work, a small transmitter 
is mounted vertically above, and at a fixed distance 


from a receiver ; measurements are made of the 
interference effect* between waves received directly 
by the receiver and .those reflected to it from the 
ground. 

Another exhibit was an apparatus used in an 
investigation of tho electrical properties of soil for 
wave-lengths from 30 m. to 3,000 rn. in connexion 
with tho propagation of waves along the surface of 
the earth. Measurement* of the effective resistance 
and capacitance of a condenser containing the soil 
permit tho dielectric constant and specific conduct¬ 
ivity of the latter to be determined ; measurements 
arc made simultaneously of the moisture content. 
Experiment has shown that the conductivity of 
soil containing moDture of an amount equal to that- 
usually met with in garden soil is more than a thou¬ 
sand times greater than that of dry soil. 

A stable radio frequency amplifying circuit, de¬ 
veloped in the Department, for tnodes was shown. 
Amplifying circuits employing screen-grid valves 
have tho disadvantage that they give distortionless 
magnification only over a very limited range, and 
further, that they are uusuited for cases where sharp 
tuning is required, owing to their instability when 
used with high efficiency coils. The circuit exhibited 
is completely stable oven with coils of the highest 
efficiency. Amplification equal to that given by a 
good screen-grid valve can be obtained ; and under 
suitable conditions, it is strictly linear with voltage 
output. 

In the William Froude Laboratory research is 
being undertaken into the problems of hull form and 
propeller design, position and revolutions, in an 
endeavour to determine, for various typos of twin 
screw ships, the hull form possessing minimum 
resistance associated with the highest propulsive 
efficiency! The tests are made with self-propelled 
models, and in the Alfred Yarrow Tank an example 
was shown in the form of a model of a 600-ft., 21- 
knot, twin-screw vessel. Measurements of the power 
required to drive the model, its speed and the thrust 
of tho propellers are automatically recorded during 
the test. The steering and manoeuvring qualities of 
vossols is another problem engaging the attention 
of the department. A model of a twin-screw coastal 
vessel oquippod with apparatus for measuring its 
manoeuvrability and the power required by the 
steering engine was exhibited. 

University and Educational Intelligence 

Birmingham.— At a degree congregation held on 
July 1, the Chancellor (Viscount Cecil of Chelwood) 
presiding, the degree of D.Sc. was conferred on Mr. 
A. R. Bowen, for published researches on petroleum 
and synthetic oils, and in absentia on Mr. F. J. 
Warth for paj)ors on absorption of lime by soils, 
phosphate requirements of soils, and on nutrition 
and feeding of animals. 

The following appointments have recently been 
made : Mr. W. J. Rees, assistant lecturer in botany ; 
Dr. 0. W. Forsyth, lecturer in mental diseases ; Mr. 
C. F. V. Smout, assistant demonstrator in anatomy. 

Lekds. —Dr. E. A. Spaul has been appointed pro¬ 
fessor of zoology in succession to Prof. W. Garstang. 
In 1921, Dr. Spaul joined the staff of the Birkbeck 
College, London, as assistant lecturer, became senior 
lecturer in 1924, and in IW0 was appointed to his 
present post of university reader in zoology. He 
has carried out research work in experimental, 
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systematic, cytological and histological branches of 
zoology and is well known for his series of researches 
on the pituitary gland. 

Prof. Frank Hmith, professor of education at 
Armstrong College, Newcastle, has been appointed 
professor of education in succession to Prof. Strong 
as from October 1. 

Mr. A. T. King has been appoints! professor of 
textile industries, in succession to Prof. A. F. Barker, 
In 1907-11 Mr. King was demonstrator and junior 
lecturer in chemistry at the University of Leeds, and 
for the ten succe<sling years held appointments on 
the academic staff of the Imperial College of Science 
and Technology, Loudon. In 1921. he was appointed 
chief chemist to the Wool Industries Research Associ¬ 
ation, Torridon, Headingley, Leeds, and as first 
holder of the office, undertook the organisation and 
development of the chemical side of the Association’s 
work. He has carried out research and experimental 
work on a variety of problems which have arisen in 
connexion with the textile industries, and has had, 
in addition, a wide experience of processing of textile 
materials under mill conditions. 

The following appointments, among others, have 
also been made recently : Prof. H. Co Hinson, pro¬ 
fessor of clinical surgery, to be professor of surgery 
and head of the Department of Surgery, as from the 
beginning of next session, in succession to Prof. J. F 
Dobson ; Mr. A. Richardson, to be professor of 
clinical surgery, as from October 1 ; Mr. E. R. Flint, 
to be director of surgical research, in succession to 
Mr. L. R. Rraithwaite. 

London. —Prof. L. N. G. Kilon has been re-elected 
vice-chancellor for the year 1933 34. 

The following appointments have bt»en made : Dr. 
R. A. Fisher, Rothamsted Experimental Station, to 
be University professor of eugenics at University 
College ; Mr. S. R. K. Glanville, assistant keeper of 
the Egyptian and Assyrian antiquities at the British 
Museum, to be University reader in Egyptology at 
University College. 

The title of University professor has been conferred 
on the following in respect of posts hold at the 
Colleges indicated : medical entomology, Mr. P. A. 
Buxton (London School of Hygiene and Tropical 
Medicine); pharmacology. Dr. J. H. Burn (College 
of the Pharmaceutical Society). 

The degree of doctor of laws honoris causa was 
conferred on the following in connexion with the 
laying of the foundation stone of the new University 
buildings on June 26 : the Right Hon. Viscount 
Urey of Fallodon, Chancellor of the University of 
Oxford ; the Right Hon. Stanley Baldwin, Chan¬ 
cellor of the University of Cambridge ; Sir Hassan 
Suhrawardy, Vice-Chancellor of the University of 
Calcutta ; His Excellency the Hon. R. W. Bingham, 
United States Ambassador, who represented the 
University of North Carolina at tho ceremony ; Sir 
Maurice Jenks, Lord Mayor of London. 1931-32; 
Mr. Ernest M. Dence, chairman of the London 
Cotmty Council. 

At the House of Lords on June 29, Lord Jesse’ 
rt*kod leave to withdraw the University Spurious 
Begrees (Prohibition of Use and Issue) Bill, on 
account of faulty drafting, and to introduce a new 
Bill, the University Degrees Bill, which makes pro¬ 
vision with respect to the unauthorised grant, issue, 
or assumption of degrees. Leave was granted 
and the new Bill read a first time. 


URE 

Calendar of Nature Topics 

First "Buchan Warm Spell" 

July 12-16. In his investigations into the annual 
variations of temperature in Scotland, Dr. A. Buchan 
found a maximum between July 12 and 16, which may 
be said to mark the ‘height of summer*. The mean 
daily temperatures at Greenwich from 1841 until 
1930 also rise to a maximum on July 14 and 15. 
This is not to bo taken as a regularly recurring warm 
spell, however, blit only as the peak of the curve 
representing the long-period average of the annual ■ 
variation of temperature ; there have been some 
very hot days about this time, but in many years 
the temperature is moderate. 

July 15, St. Swithin’s Day, is popularly said to 
govern the weather of the succeeding forty days. 
Actually, tho greatest heat of summer is often 
followed by a period of unsettled, thundery weather, 
but statistics show that tho tendency for rain during 
this period is independent of whether any rain falls 
on July 15, and of course in England it is exceedingly 
rare for rain to fall in the same locality on each of 
forty consecutive days. 

Cod Fisheries and Sea Temperatures 

On July 8, 1929, the cod-traps at Raleigh, New¬ 
foundland, in the region of the Strait of Belle Isle, 
contained a great catch of fish, although on the 
previous day they had been empty. For a fortnight 
before t hat date the sea - temperature, as recorded 
on a neighbouring beach, had been very low, ranging 
! from 1-9 n to 8*6' C\, but showing a gradual rise; 

! on June 8 it rose to 10-7 U (\ From that time the 
fishery progressed satisfactorily until July 31, when 
it ended as abruptly as it had begun. The four days 
following the departure of the cod show temperature 
records in the sea ranging from 12*5° to 14-3 C C\ 
The cod-traps lie at the bottom, and the beach 
records do not give the actual temperature of the 
bottom water, which as a rule is a few degrees less, 
but the correlation is suggestive, and if established 
would show that surface temperatures might be a 
useful guide to cod fishermen. The indications are 
that the cod keep in touch with a bottom temperature 
ranging from 6-2 ' to 10*8 U (\, the biggest catches 
being made between temperature limits of 8 and 
10 C. (G. F. Sleggs in Rep. Newfoundland Fish. 
Res. Com vol. 1, No. 4. p. 99 ; 1932). The biological 
linkage between cod and cold currents is thought to 
be through the effect of sudden changes of tempera¬ 
ture upon the plankton, so that largo numbers of 
j dead ctcnophores and jelly-fish accumulate at the 
] place of impact of the cold current and afford food 
i supplies for other organisms. 

But perhaps there is a physiological limit as well 
; as a food limitation, for during the cruise of the 
Cape Agulhas, cod were most plentiful at temperatures 
above 3° C., but scarce below that limit even at 
neighbouring stations. For example, good supplies 
wore caught at Stations 52 and 60 (temperatures 
7 *5° C. at surface to 6 A c ‘ C. at bottom in 30 metres; and 
9-9° C. at surface to 3-3° C. at bottom in 50 metres), 
whereas at Stations 54 and 62, quite close at hand, 
cod were scarce (temperatures 6 -5° to 0 - 3\ and 
13-7° to 0*4°). Still more clear was the implication of 
the result in the Bay of Islands region: fish 
could not be caught on the bottom, where the tem¬ 
perature was 0*9 U C., but 10 metres off the bottom 
the temperature was 3 *4° C. and cod wore easily 
caught by jigger. 
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Re-appearance of a Seal once thought to be Extinct 

In July, 1880, tho San Diego newspapers recorded 
the arrival of the schooner Ellen with a catch of 400 
seal-skins, and in July, 1881, the sloop Brisk brought 
in a cargo of seal-skins. These are amongst the last 
newspaper records of the destruction of the fur seal 
of the Californian Islands, and they suggest that one 
of the causes of the disappearance of the seal was 
its slaughter during the breeding season when, in 
June and July, it resorted to the islands for the 
birth of the young. Between 1810 and IB 12, 73,402 
fur seals were killed at the Farallon Islands ; between 
1876 and 1892 not fewer than 6,675 were taken at 
Guadalupe arid San Benita Islands ; but in 1892 
when C. H. Townsend made a survey of Guodalupo, 
he saw only seven fur seals, none of thorn on land. 

There was no information about tho Californian 
fur seal subsequent to 1894, and it was thought to 
be extinct. Then in 1928 two fur-seals were captured 
at Guadalupe and brought to the San Diego Zoo¬ 
logical Garden, where they wore discovered to be 
tho lost species, Arctovrphalus toumsendi (C. H. 
Townsend, Zoolog ica. 1931, p. 443). It bears a 
close likeness to the fur seal of the Pribilof Islands, 
but the head is flatter and the snout longer and more 
pointed. 

Fishermen’s records of fur seals seen near Santa 
Barbara Islands in summer must relate to the 
Californian species, for the northern fur seal makes | 
for the Bering Sea at that season. But, all told, the | 
remnant of the Californian fur seal numbered only 
about sixty individuals when they were discovered 
in 1928. Their safety and their increase depend very 
largely upon tho effectiveness of regulations made 
by the Government of Mexico, for Guadalupe un¬ 
fortunately lies some fifty miles south of the limit 
(thirtieth parallel of north latitude) fixed by the 
convention for the protection of the northern fur 
seal. 

Hay Time 

With Homo seven million acres of grass mown for 
hay each year in Groat Britain, hay-making must be 
one of the most conspicuous farm operations from 
June until August. Early districts and those with 
high quality in view begin in June, the upland areas 
and farmers who are mainly interested in bulk being 
later. 

The rules for hay-making laid down in the older 
books on agriculture now make strange reading. So 
late as 1855 in Morton’s “Encyclopedia” we find the 
following sequence of operations. Mow from sunrise 
to sunset, one man cutting 1 I $ acres per day. Shake 
out when the dew is off by men and women using 
forks. Turn in the heat of tho day, and run up into 
windrows before night, or into small cocks if the 
weather is doubtful. Throw out the following morn¬ 
ing and run up into cocks again at night. The follow¬ 
ing day tho cocks arc opened up to complete the 
drying process and the hay is finally loaded and put 
into stack. Such was the programme when con¬ 
ditions were favourable ; in catchy weather a tre¬ 
mendous amount of hand work must have been 
necessary to save the crop. The only implement 
mentioned in connexion with hay-making at this 
period was the horse-drawn tedder which was said 
to do the work of 12—16 hay-makers. 

On mechanised farms at the present day tractor- 
drawn mowers out the crop, while hand forks and rakes 
have given place to siderdelivery rakes. Windrows 


are collected mechanically and swept bodily to the 
stack by horse or tractor power. Alternatively, the 
hay may be elevated mechanically into the wagons 
direct from windrows. Even stacking is mechanised, 
the loads of hay arriving at the stack being raised 
bodily by hoisting gear. The result has been a great 
speeding up of the work, a much higher output per 
man, and a degree of independence of the weather 
which the earlier farmers never enjoyed. At the 
same time the industrialised appearance of a modern 
hay field is in strange contrast to the densely popu¬ 
lated meadows characteristic of the summer cotmtry- 
sidc in former years. 


Societies and Academies 

Dublin 

Royal Irish Academy, May 22. C. H. Rowe : Char¬ 
acteristic properties of certain Bystems of paths in a 
Riemannian space. It is shown how certain systems 
of paths which have special relations to the metric 
of a Riemannian space may bo characterised by 
considering curvaturo properties of the sub-spaces 
that can be generated by means of curves of tho 
system passing through an arbitrary point. W. B. 
Morton : Some permanent arrangements of parallel 
vortices and their points of relative rest. Three 
vortices at tho comers of an equilateral triangle form 
a permanent configuration whatever be their 
strengths. For four at the comers of a rhombus 
there must be a certain ratio, depending on the shape, 
between the equal vortex-strengths at tho ends of 
one diagonal and those at the ends of tho other. 
For each permanent shape there are filaments of 
liquid which retain constant positions relative to the 
rhombus, their number and distribution varying with 
the shape. P. G. Gorwley : The wave equation 
corresponding to a given Hamiltonian. Weyl’s 
formula is verified by considering that the solutions 
of the wave equation represent probability functions. 

Paris 

Academy of Sciences, May 22 (CM., 196, 1553-1632). 
LrioN Le cornu : Funicular surfaces. Henry Jjb 
Chatelier : The law of displacement of chemical 
equilibrium. The author has stated this law at 
different times in forms which he regarded as equi¬ 
valent. Tho original enunciation given in 1884 is 
exact, but a later statement, at the time considered 
as equivalent, is not exact. Camille M atio non, 
Henri Moureu and Maurice Dod£ : The r61e of 
the temperature in the isomerisation of the butylenes 
in the presence of alumina. The ratio of 1 -butene to 
2-butene when prepared by tho catalytic action of 
alumina on butyl alcohol depends on four factors : 
the effects of acid impurities in the alumina, the 
temperature, tho modification of the catalyst by 
heating, time of contact. Of these, the first is the 
most important. L. Caybux : The hypothesis of the 
vegetable origin of the Palaeozoic calcium phosphates. 
The author regards tho presence of substantial pro¬ 
portions of carbon in the calcium phosphate deposits 
of Palaeozoic age as indicating an important contri¬ 
bution of Algae to their formation, and, in conse¬ 
quence, attributes to these deposits an essentially 
plant origin. Ren£ Make and Georges Malen^on t 
The ‘belaat’, a new disease of the date palm in 
Algerian Sahara. This disease is analogous to that 
of the Indian palm tree studied by Butler and shown 
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to be due to Phytopkthora palmivora . The parasite, 
the study of which is being continued, is probably 
different. Antoine Apfert : The rdle of the a 
condition in certain questions connected with the 
notion of compact ensemble and the maximum of a 
functional defined on an abstract ensemble. F. E. 
Myard : An integrating apparatus for the measure¬ 
ment of areas situated on any surfaces. J. Dufay 
and H. Grouillkr : The spectral study of the 
polarisation of the solar corona during the total 
eclipse of the sun on August 31, 1932. In the whole 
of tho region of the spectrum examined, the light 
polarised is nearly independent of the wave-length. 
G. D^citfcNE. The discontinuities of the contact 
potential of u. somi-conducting substance and a 
metallic electrode. P. Donzklot and J. Divoux : 
The use of diodes for the amplification of continuous 
currents. Mmk. IutoNK Curie and F. Joliot : The 
origin of positive electrons. N. Stoyko and R. 
Jouast : Anomalies in the propagation of short 
radioelectrie waves. A discussion of the possible 
causes of receiving double signals with short waves. 
In certain oases the use of short waves for the deter¬ 
mination of longitudes may give rise to serious 
errors. G. DiiJARniN and Mule. R. Schw^gler : 
The photoelectric properties of magnesium. The 
films were obtained by two methods—by volatilising 
the metal in a high vacuum and by cathodic 
sputtering— and both gavo satisfactory results. Rene 
Audubkrt : The mechanism of the action of light 
on electrodes photosensitised with copper salts. The 
photoelectrochemical theory, based on the photolysis 
of water, accounts for the properties of photovoltaic 
batteries. Applied to copper electrodes, it gives a 
quantitative verification. Mlle. Y. Cauchoxb and 
Horia Hulubki : The characteristic X omission of 
tho elements in the gaseous state. The K sj>ectrum 
of krypton. P. Rouard : The variations of phase 
by reflection on very thin metallic layers. P. Lain 6 : 
The thermal variation of the magnetic double refrac¬ 
tion of liquid oxygen. Measurements were made at 
temperatures between 77 *9° and 90 1 Q absolute, for 
tho green mercury line, wave-length 546. The results 
are discussed from the point of view of Langovin’s 
theory. Jean Reboul : Tho probable emission of a 
slightly penetrating radiation by certain metals. 
Colson lias attributed tho action of certain metals, 
especially zinc, on a photographic plate, to the 
emission of vapours by the metal. The author 
criticises this view and gives experimental evidence 
in favour of the effect boing produced by a radiation. 
Mme. P. Curie and Salomon Rosenblum : The fine 
structure of the magnetic spectrum of the a-rays of 
radioactinium and its derivatives. W. Swietos- 
lawski : An interpretation of the data of Aston. 
Albert Portevin and Maurice Bonnot : Con- 
tribution to the study of the constitution of the 
ternary magneeium-oopper-silicon alloys. Tauzin : 
The inflammation temperatures of detonating gas at 
atmospheric pressure. M. - Chatblet : The two 
associations iodine-pyridine-water. R. Sutra : The 
action of acetic anhydride on starch in the presence 
of sulphuric acid or phosphoric acid. F. Damanski : 
Contribution to the study of the constitution of 
starch. A new method of acetylation. The product 
of the reaction of acetyl chloride upon pyndine at 
-20° C. is allowed to react upon dried starch. The 
results with various preparations of starch are given 
graphically. R. Truchet : The oxidation of bi- 
substitutod acetylene hydrooarbons by selenium 
dioxide* 8eG,. The hydrooarbons studied were of the 


general formula C,H,.CsC.R. Only the group R 
is affected by the selenium dioxide, and the 
results depend on the nature of this group. G. 
Vavon and Mlle. Bolbslawa Jakubowigz : 
Asymmetrical syntheses by hydrogenation with 
platinum black. J. Hock : Now methods of pre¬ 
paration of the diarylacotie acids and their deriva¬ 
tives. Mlle. S. Grateau : An example of steric 
hindrance in the acidocyelopentanone series. Reni£ 
Jacquemain : The preparation of mesityl oxide by 
the method of Bodroux and Taboury. Andr$ 
Lenoble : Tho schisto-quartz-limestone series in the 
north-oast of Madagascar. P. Seltzer : The vortical 
distribution of tho air tomperaturo in the first two 
metres above tho ground. Bogdan Varitchak : 
Nuclear evolution in Pericystic alvei . R. Quetel : 
The mechanism of forcing plants by ether vapour. 
Does this cause a dehydration of the tissues ? The 
author’s experiments do not support the view that 
forcing plants with ether vapour causes a partial 
drying of the plant tissues. 

Copenhagen 

Royal Danish Academy of Science and Letters, Nov. 18* 
Hakald Bohr : Almost periodic functions. H. 
Bohr and B. Jesse n : Contributions to the theory 
of almost periodic functions. 

Dec. 2. Niels Bohr : The limited measurability 
of electromagnetic fields of force. An investigation 
in collaboration with L. Rosenfeld proves the 
existence of a limitation of the measurability of elec¬ 
tromagnetic field components, conforming with the 
tentative rational formulation of quantum electro¬ 
dynamics, anti analogous to the characteristic com¬ 
plementary limitation of the measurability of 
mechanical quantities, which secures the consistency 
of quantum mechanics. 

April 21. Th. Mortenskn and L. Koldkrup 
Rosknvinge : A new alga, Goccomyxa astericola, 
parasitic on a starfish. This alga is parasitic on 
Hipparteria phrygiana, dredged near Bergen on the 
west coast of Norway. It resembles tho alga Cocco- 
myxa OphiurcB parasitic on Ophiura texturata , which 
was discovered in the Limfjord and described by the 
authors in 1910. 

May 5. J. N. Bronstkd : (1) The definition of 
the Gibbs potential. A reply to recent criticism. 
(2) Use of osmotic pressure in chemical thermo¬ 
dynamics. Several of the physical chemical equations 
which are based upon the analogy between gas 
pressure and osmotic pressure contain on essential 
inaccuracy due to tho insufficiency of this analogy. 
This is shown in detail for the case of tho dependence 
of solubility upon temperature. C. Wesenberg- 
Lund : Contributions to the development of the 
Trematoda Digenea (2). The cercaria stage. 58 
species of cercari® are described and drawn with 
camera. The paper contains contributions to the 
biology of the cercari®. Several groups may be 
regarded as true plankton organisms. The relation 
to the molluscs and the manner of encystment are 
discussed. Special stress is laid upon the study of 
the Danish ceroari® parasitic on blood. 

Rome 

Royal National Academy of the Lincei, Feb. 5. E. 
Almansi : Deformations of elastic strips (4). L. 
Cambi : The constitution of ‘blue’ acid and the 
reactions of the lead chamber. Reoent results of investi¬ 
gations on the chemistry of the lead chamber process 
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for producing sulphuric acid rovoal the possibility 
of the formation of additive compounds of nitric 
oxide and acids in general : NO + HX"*[NHO]X. 
Moreover, Berl’s observation that ‘blue’ acid de¬ 
composes to give nit rosy 1 sulphuric and sulphurous 
acids furnishes indirect confirmation of the inter¬ 
vention of nitroxy], HNO, in the reactions of the lead 
chamber. The complex formula, HSNO s (NO) n , 
suggested by Manchot for ‘blue’ acid, is improbable, 
as this acid is produced directly from nitric oxide 
and concentrated sulphuric acid. B. Segre : Geo¬ 
metry on an algebraic variety. A r^sum6 is given of 
results, mainly numerativo in character, relating to 
the algebraic F a , O. Obrechkoff : The means of 
Oositro and Riosz of Fourier’s trigonometric series. 
E. Oiani : Biquintuples of straight lines. G. T). 
Mattiodi ; Theory of turbulence. A dynamic theory 
of turbulent fluid motions in cylindrical tubes of 
circular cross-section is advanced. The assumption 
is mado that such type of efflux has been already 
established, so that no attempt is made to explain 
the initiation of the turbulence, that is, the sudden 
change to the turbulent motion. T. Lsvi-Civita : 
The number of impacts in the problem of n bodies 
the mutual attraction of which varies inversely as 
any power of the distance. A. de Mira Fernandes : 
The unitary theory of physical space. P. Principi : 
The age of the ‘scaglia cineroa’ of the central Apen¬ 
nines. This complex material is referred to tlio 
Eocene, as it contains nummulites of the Suessonian, 
Lutecian and Priabonian. A. Cavinato : Contribu¬ 
tion to the petrography of Sardinia. So-called 
quartzites of Sarrabus, an interesting phenomenon 
of metamorphism induced by granitic magma in the 
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Co-ordination in Research 

O NE of tho most significant passages in the 
recent report* of the Advisory Council of 
the Department of Scientific and Industrial 
Research is that which is concernod with the policy 
the Council has followed in regard to grants for 
scientific and industrial research. As announced 
in last year’s report, the policy adopted under 
the stringency imposed by the demand for national 
economy has been to concentrate available funds 
on work of the most immediate practical value 
to industry. In pursuance of this policy, some 
reduction lias been made in the value of individual 
grants as well as in the number of new awards. 
This decision was taken with regret, and the 
Advisory Council has to be content with the 
knowledge that it has at any rate preserved intact 
for a more favourable time the organisation for 
the pursuit of more fundamental inquiries, 

it is obvious that the Advisory Council regards 
this economy with considerable misgivings. As 
it points out, pure scientific research is not merely 
the gratification of intellectual curiosity but indeed 
an essential step in an economic process whioh 
results in applications to the practical issues 
of the day. Withdrawal of financial support 
may seriously circumscribe the work of men who 
are often responsible both for the scientific dis¬ 
coveries which, later, may prove to be the basis 
of radical industrial developments, and for assist¬ 
ing in decisive wavs through their training in 
scientific research in the solution of current 
practical problems. 

There can be little doubt that the Advisory 
Council is fully justified in its contention that, in 
assisting promising scientific investigations and in 
providing voung investigators with opj>ort\mities 
of serving their apprenticeship to research under the 
inspiration and guidance of leading investigators 
at the universities, the Department is rendering 
valuable services to the advancement of scientific 
knowledge. There is much to be said for con¬ 
centrating fundamental research in the froo and 
unfettered atmosphere of the universities, and for 
the view that in such centres and under such 
conditions the young graduate can best acquire a 
thorough knowledge of the principles which must 
inspire scientific work. Such a policy has, however, 
its own' dangers, and not the least is the tendency 
to divorce scientific from industrial research and 


•Department of Bclentltto and Industrial Research. Report for the 
Year 1931-32. (Omd. 4254). Pp. iv + 193. (London: H.M. Stationery 
Office, 1938.) »#, net. 
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to establish barriers to free oontact and inter¬ 
change of personnel and ideas. 

There are other dangers in the policy which call 
more particularly for comment at the present 
time. In the first place, the restriction of grants 
for research by the Department of Scientific and 
Industrial Research is only one of the ways in 
which such expenditure is being curtailed at the 
present time. In the supposed interests of national 
economy, the numerous other Government 
organisations such as the Ministry of Agriculture, 
the Development Fund and the Forestry Com¬ 
mission, which make grants for research, are 
also curtailing their expenditure. It is one of the 
dangers of the lack of co-ordination in our national 
expenditure on scientific researoh that, just as in 
a time of expansion the lack of control may lead 
to lavish and wasteful expenditure in certain 
directions, so in time of economy the same lack 
of co-ordination and absence of planning may lead 
to a series of small economies which cripple almost 
all scientific research irrespective of its relation to 
national needs. Apart from this question of 
co-ordination to which we have referred on pre¬ 
vious occasions in these columns, the policy of 
restricting grants on scientific research can only 
be truly assessed when it is remembered that the 
resources of the universities have themselves been 
impoverished at the same time. Simultaneously, 
therefore, both the need for assistance in training 
for a career of scientific research is increasing and 
the resources available to afford such assistance 
are seriously shrinking. 

No one who realises the importance of trained 
intelligence in every department of life to-day can 
view such a position without concern. In the 
conduct of research, as of industry and national 
administration, quality is all-important, and grow¬ 
ing attention is being directed to the selection of 
personnel. Neglect of this factor is responsible 
for many of the serious difficulties with which 
certain of our industries are confronted to-day. 
Even in comparison with France, many of our 
small firms in the textile and dyeing and finishing 
trades, for example, show a lamentable absence 
of technical and scientific knowledge on the part 
of those in control. On the other hand, success 
in research and in industrial enterprise is largely 
dependent upon the selection of those pos¬ 
sessing not merely the necessary scientific 
and technical qualifications but also the tem¬ 
perament and wisdom essential in the direction 
of a team or group of investigators. Under 


efficient management, moderate expenditure with 
a limited but well-chosen and highly qualified 
staff will yield far more valuable results than 
lavish expenditure with an unsuitable staff. 

If in research quality is most important, the 
factor of quantity must not be ignored. It is 
important that the basis from which selection is 
made should be as wide as possible, and moreover, 
that the training given should be varied and 
appropriate. Similarly, the barriers which under 
modern conditions appear to be springing up 
to the exchange of personnel between industry 
and industry, and industry and the univer¬ 
sities, have untoward consequences in hindering 
the supply of men qualified by reason of wide and 
varied experience to undertake the direction of 
industrial research. It is not so easy as it should 
be for an industrial investigator to return to an 
academic post and utilise his actual experience of 
industry in the training of its recruits; nor is it 
so common as it once was for a man to move 
from one industry to another and acquire a mature 
and wide outlook which should be invaluable alike 
in the direction of actual industrial research or of 
the training of recruits for an industrial career. 
In addition, the tendency for the technical man 
with administrative and industrial ability to be 
diverted to positions in which his technical interests 
are definitely subordinate to commercial ones is 
another factor making for difficulties in filling the 
higher positions of industrial research with men of 
the requisite all-round ability. 

In spite, therefore, of the parallel which has 
been drawn between the national organisation of 
research and that depicted by Francis Bacon in 
“The New Atlantis”, it is unwise to regard any¬ 
thing approaching the conception of Salomon’s 
House as yet existing in Great Britain. Apart 
from the lack of co-ordination in the financing and 
direction of research and in the training and 
selection of personnel, development has been too 
unbalanced, and the relations between applied and 
fundamental researoh are too easily disturbed for 
us to believe that we are yet living in the New 
Atlantis. Laboratories, it is true, have been 
created in which can be acquired “the knowledge 
of causes and the secret motion of things” and 
in them scientific workers are steadily “enlarging 
the bounds of human empire to the effecting of all 
things possible”. Though many of the inventions 
and ideas outlined by Bacon among the treasures 
of Salomon’s House ore now bommonplaoes of our 
civilisation, it cannot yet be said that scientific 
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research has been accorded a position in national 
life even faintly approximating in influence to 
that enjoyed by Salomon’s House and its fellows. 

Fundamentally, this position must be ascribed 
to the absence of any adequate conception of a 
national structure of research ministering to the 
needs of society as well as of industry, of the 
extent to which scientific research can serve our 
industrial and social life. If there has been little 
attempt to rationalise even the grants made by 
Government to particular fields of research, there 
has been no attempt as yet to assess the place of 
research in the broadest sense in the structure of 
our national life—to evaluate its contribution in 
each department of State as well as in industry, to 
assess the relations of fundamental and applied 
research on a systematic and thorough-going 
basis and to correlate the contributions from the 
national exchequer and those from industrial or 
private sources. 

Such an effort is fundamental to the evolution 
of a national research organisation on a scale 
commensurate with our needs and with the spirit 
embodied by Bacon in the “New Atlantis”. Only 
then can we be Becure, within the limits of human 
wisdom and judgment, that our national resources 
in research are planned to the maximum advan¬ 
tage, that even in times of national emergency 
those activities are maintained unimpaired which 
are destined to yield the nation as a whole the 
richest argosies of discovery, learning, culture or 
wealth. Then indeed may we be satisfied that under 
the plea of national economy there is no choking 
of channels through which industry and society 
draw their recruits to the cause of science, no 
diversion for temporary advantage of the effort 
which should be laying the foundation of future 
development and advance. But for that day we 
may look in vain until we have learnt in the 
spirit of the New Atlantis to render honour where 
honour is due and to accord to those engaged in 
the manifold activities of soienoe, whether as 
investigators in its pure or applied branches, as 
administrators, interpreters or expositors, or 
prophets, a status and respect commensurate with 
that which the citizens of Bacon’s imaginary 
commonwealth accorded to the Fathers and 
Fellows of Salomon’s House, until in the minds 
of those who pursue the vocation of science, 
whether pure or applied, there is dominant the 
spirit of service and, on the part of the com¬ 
munity, a generous recognition of that spirit in 
scienceand her Flowers. ,, ^ 


Scientific Theory and Religion 

Scientific Theory and Religion : the World described 
by Science and its Spiritual Interpretation* By 
Dr. Ernest William Barnes. (The Gifford Leo- 
tures at Aberdeen 1927-1929.) Pp. xxiv+685. 
(Cambridge : At the University Press, 1933.) 
25$. net. 

L ORD GIFFORD died in 1887 and left his 
j estate to the four Scottish universities, to 
furnish lectures in natural religion; sinoe when, 
every year, many lectures have been delivered on 
the subject. To judge by some of them, the sub¬ 
ject shows some signs of exhaustion ; but that 
may be because it touches two branches of know¬ 
ledge—natural philosophy and religion—and the 
people who are competent and willing to speak 
on their relationship are very few. 

Scientific men ought to give a cordial welcome 
to this volume. Dr. Barnes thinks it time we 
oeased to talk in a vacuum, as though science did 
not exist. Consequently a considerable part of 
the book is devoted to “as full an acoount as 
ignorance will allow of the conclusions of natural 
science, and their spiritual interpretation”. Need¬ 
less to say, no signs of “ignorance” are discern¬ 
ible. The word is merely a polite apology for a 
task that is really encyclopaedic. Two successive 
entries in the index refer to Moses and Mosses. 
Necessarily, Dr. Barnes has had to depend upon 
the writings of others, but he has taken great 
pains, over several years, not only to be accurate 
but also to be up to date. Still, no one can be an 
expert in everything, when the range is from 
adiabatics to anthropology, geology to genetics, 
physics to prehistory, not to mention ethics, 
philosophy and religion. To give the cream of 
each subject is, no doubt, required of a man who 
must be modem. The danger is in underlining 
what is sensational and ephemeral. Against 
this the best guard is a good judgment. It may 
be said at once that the book is extraordinarily 
well done. It is long, but it is balanced, and any 
difficulty there is in reading it results solely from 
its range. 

• Moreover, it is what Montaigne offered in his 
essays, “un livre do bonne foy”. Dr. Bames 
ranges himself definitely in the scientific camp, 
and no scientific man would question his title to 
do bo. He disclaims explicitly the “evasions” 
which scientific men oondemn, and which they 
ifould Wt dream of using. He oan do so freely. 
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as we do, because, after all, science is only specu¬ 
lation. No one is tied to any statement. Whether 
one speaks of the reality of time and space, or the 
. existence of genes, any statement is held for what 
it may prove to be worth. Behind this random 
plan, we know that there is a subtle method for 
searching out truth. We may not know in which 
direction truth lies, but by unprejudiced and 
numerous trials, we find out in which direction it 
does not lie. After many years of trials, this gives the 
sense of freedom and security that scientific men 
enjoy. We may not know how evolution works. 
Some think natural selection inadequate ; some 
may condemn it altogether ; others may speculate 
on the inheritance of acquired characters : but 
consistently with this variety of view, there is a 
confidence, that really does not brook questioning, 
that some form of evolution contains the truth. 

Some of the subjects with which Dr. BarneH 
deals cannot be treated without mathematics. 
They remain, of course, none the less speculative. 
Dr. Barnes, as one who has undergone- the dis¬ 
cipline of mathematics, quotes Roger Bacon’s 
dictum : “he who knows not mathematics cannot 
know any other science ; what is more, he cannot 
discover his own ignorance or find its proper reme¬ 
dies”. We remark that Roger Bacon lived a long 
time ago. Anyhow, we get a good deal of mathe¬ 
matics in this book. It is to be feared that it will 
not be read. Many of those who are able to read it 
will skip the demonstrations and jump to the con¬ 
clusions. Still more people, when they see a page 
of mathematics before them, will say : “This is 
Chinese to me”, and skip it altogether. Some of 
them are by no means negligible as reasoners. It 
was Bishop Creighton, I believe, who said he could 
do mathematics all right, but he never knew what 
they were about. Some hold that mathematics, 
with its hypotheses and exclusions, is merely mis¬ 
leading, and that nothing that has happened 
recently has altered the fact. 

Turning from mathematics to physics, the world 
has of late seen many novel spectacles, but surely 
none more novel than in the polytechnieum of 
physics. Once on a time the man in the street 
oould pass by its uninviting doors, sure only from 
the busy sounds that reached him that there was 
harmony within and that the denizens were con¬ 
ning their tasks. But now they rush out of the 
doors upon him, eager to tell him, in as many 
voices as he will hear, not that they have found 
the key to his puzzles, but that they have lost 
the hope of finding it, and don’t "know what to do 
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about it. Physics, in fact, has reached an issue 
that might have been, and was, foreseen long 
ago—that the atomic view and the continuum 
are not consistent, and cannot be made so, unless 
we use the same word in two meanings. 

Moreover, the trouble is complicated by a break¬ 
down in causality. Of course, there is still an 
enormous amount of descriptive and empirical 
detail to be done, by those who like that kind of 
thing. But they, too, are faced by the same pros¬ 
pect, when, if ever, they bring their subject to a 
rational basis. The philosopher, who saw this 
impasse clearly long ago, may look with some 
amusement on the confusion that has apjK*ftred in 
the scientific camp, when what he already knew 
was discovered. But incidentally, a consequence 
is that modern physics is very interesting to talk 
about, and Dr. Barnes has not failed to use the 
fact. 

All this is common form to the scientific man* 
He may read it again, and very pleasantly, in this 
book. But it is only one side of the question. 

| What really matters is, how it fits on to the other 
j aide. Does the progress of physical science, con- 
t taining as we feel it, unquestionable truth, indicate, 
and indicate indubitably, where spiritual truth 
lies ? One thing is certain—it indicates many 
directions where spiritual truth does not lie. Dr. 
Barnes has no tenderness for the errors of these 
hoary impostors. He speaks of the “legendary 
Flood associated with the story of Noah’s ark”. 
Indeed the style of the book, never heavy in spite 
of its subject, is a little relieved by certain ‘digs’— 
not unknown in clerical circles—at those who 
would willingly have made him smart; as when 
he says “the existence and cause of appendicitis 
are singularly difficult of explanation by those 
who contend that man was specially and directly 
created by God”. In a more serious way, he under¬ 
lines the statement (p. 522) : “In the end ail 
attempts to take from God responsibility for the 
nature of His creatures must fail.” One is reminded 
of Job’s question : “If it be not He, Who then is 
it ?” 

The only one of these questions that seems to 
the reviewer both important, and also liable to 
solution, is that of the reality of time. Dr. Barnes 
states quite clearly that he holds time to be real. 
But there must be very great doubt about it. 
Relativity has laid hands upon it and united it 
with space, nor oould it otherwise have performed 
the feats that make us believe in it. If we settle 
down to the belief that time is after all an illusion. 
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a subjective addition to our perceptions, and not 
exact at that, we are faced with a greater revo¬ 
lution than that which displaced the earth from 
the oentre of things. All our ideas fetch loose. 
Causality is only one of them. Evolution and 
ethics go too. The scheme, without which we 
cannot make any statement, becomes no more 
than a makeshift. 

Finally we may ask : Has science any positive 
message ? Evidently it cannot have, the whole 
of science being hypothesis, including the found¬ 
ations. Science and religion are in different regions. 
No bridge can be made between the two. The 
errors which science can and does point out con¬ 
sist exclusively in misguided attempts from the 
other region, to impose upon us a dogmatic pseudo¬ 
science, as when the statement about the creation 
of man is faced with the problem of explaining 
his appendix. Dr. Barnes puts the body first, but 
if I understand him aright, that is only because 
it falls under his subject, and there is more that 
is definite to say about it. 

The work of branding pseudo-science is far 
from ended. As to what remains : 

“Also fragen wir bestaendig, 

Bis man uns mit einer Handvoll 
Erde endlich stopft die Maeuler— 

Aber ist Das eine Antwort V* 

R. A. S. 


Exploration of Mongolia 
The New Conquest of Central Asia : a Narrative 
of the Explorations of the CeMral Asiatic Expe¬ 
ditions in Mongolia and China , 1921-1930. 
By Dr. Roy Chapman Andrews. With Chap¬ 
ters by Dr. Walter Granger, Clifford H. Pope, 
Nels C. Nelson ; and Summary Statements by 
G. M. Allen, R. C. Andrews, C. P. Berkoy, 
R. W. Chaney, A. W. Grabau, W. Granger, 
P. K. Morris, N. C. Nelson, J. T. Nichols, 
li. F. Osborn, C. H. Pope, C. A. Reeds and 
L. E. Spook. (Central Asiatic Expeditions : 
Natural History of Central Asia, Vol. 1). Pp. 
1+678 + 128 plates. (New York: American 
Museum of Natural History ; London : G. P. 
Putnam’s Sons, 1932.) 63s. net. 

HE expedition of the American Museum of 
Natural History to Central Asia left Peking 
for its first journey in Mongolia on April 17, 1922. 
Its object, as formulated by Dr, Roy Chapman 
Audi 3 we in his narrative of the expedition, of 
which he was the leader from first to last, was 


“the study of the geologioal history of Central 
Asia ; to find whether it had been the nursery of 
many of the dominant forms of animals, including 
the human race, and to reconstruct its past 
olimate, vegetation, and general geographic con¬ 
ditions, particularly in relation to the evolution 
of man”. 

So long ago as 1900, Prof. H. Fairfield Osborn, 
now honorary president of the American Museum 
of Natural History, writing in Science , predicted 
that Central Asia would prove to have been a 
great oentre of dispersal for northern terrestrial 
mammalian life. At that time no fossils had been 
found in Mongolia, and their occurrence in China 
was known only from the fossil teeth exposed for 
sale as medicine in Chinese shops. It was from 
this source came the tooth, detected by Schlosser 
in 1903, which ultimately led to the discovery of 
Poking man. 

Preparations for the journey of 1922 had been 
begun in Peking by Dr. Andrews in the preceding 
year ; and two members of the expedition, Dr. 
Clifford H. Pope, herpetologist, and Dr. Walter 
Granger, palaeontologist, had already been at 
work in Hunan and the valley of the Yangtze 
respectively during the winter months. It was not 
Dr. Andrews's first experience of scientific work in 
China : he had engaged in zoological exploration 
on two previous occasions ; and he was personally 
acquainted with conditions in Mongolia. 

If it was Osborn’s scientific insight that inspired 
the expedition, it was Andrews’s experience that 
ensured its successful issue ; it had convinced him 
that solid scientific achievement was possible only 
for an expedition operating over a series of years 
and consisting of a body of specialists in the various 
branches of science concerned, working in co¬ 
operation in the field at one time. It was on these 
linos that he planned the expedition; and to 
palaeontologist, geologist and zoologist, he added 
palseobotanist, archaeologist and cartographer, 
varying the personnel as the plan of the season’s 
campaign required. With motor expert, photo¬ 
grapher and other members, the expedition in 
1926 totalled forty men, its highest number in any 
one year, twelve being Americans, two British, 
and the remainder Chinese or Mongolian. 

Owing to the harsh winter climate of Mongolia, 
the expedition could work only in the summer; 
but Hie use of the motor-oar, supported by a camel 
train, made it possible to cover, it is estimated, 
ten times as much ground as had been covered by 
any previous expedition, and to increase the 
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volume of work in proportion. On several occasions 
members of the expedition worked in China during 
the winter months in accordance with an arrange¬ 
ment with the Geological Survey of China, by 
which the expedition’s sphere of activities was 
defined to avoid overlap. 

The scheme of work provided for one year’s 
reconnaissance, to be followed by a year of in¬ 
tensive field-work, based on the information 
obtained in the previous season. Five journeys 
of exploration were made—in 1922, 1923, 1925, 
1928 and 1930. In 1928, unfortunately, differences 
arose with the Chinese authorities, which brought 
the expedition’s work to a close in 1930, leaving 
many problems unsolved. 

Although Dr. Andrews was confident of the 
succoss of his expedition, its prospects were not 
regarded as hopeful by others. With the exception 
of the “rhinoceros” tooth brought back by 
Obruchev from his expedition of 1894—96, no trace 
of fossils had been found in Mongolia. This con¬ 
fidence was speedily justified. On the first journey, 
within 265 miles of Kalgan, where the party passed 
through the Great Wall, Granger discovered at 
Iren Dabasu a rhinoceros tooth, and “the first 
Cretaceous and the first dinosaur in eastern Asia” 
were brought to light. The first fragment of the 
famous dinosaur’s eggs was found at Shabarakh 
Usu in what came to be regarded in 1925 as “the 
most important deposit in Asia if not in the whole 
world”. 

In “The New Conquest of Central Asia” Dr. 
Andrews recounts the work of the expedition in 
travel and research from day to day. His narrative 
is illustrated by a collection of remarkable photo¬ 
graphs, which in conjunction with his vigorous 
descriptions, conveys a vivid impression of the 
country and the conditions in which the expedition 
worked. In addition, to complete his picture, he 
notes the appearance and character of the in¬ 
habitants, as well as the more striking features of 
their culture. Present political conditions, in 
which in Outer Mongolia Russian influence plays 
a predominant part, forced themselves on his 
attention and call for comment. 

This first volume of the series of twelve “Final 
Reports” which are to cover the scientific results 
of the expedition, is intended to serve the double 
purpose of an introduction to the series and a 
semi-popular account which will give the layman 
a comprehensive view of the expedition as a 
whole. Hence, in addition to Dr. Andrews's 
narrative, it contains a summary of the results in 


general by the editor of the series, Dr. Chester A. 
Reeds, and an outline summary by each specialist 
in his own subject. The problems awaiting future 
exploration are also enumerated. 

The expedition has been commendably prompt 
in publishing its results. Vols. 3 and 5 of the 
final reports, dealing with geological material, have 
already appeared ; but while the expedition was 
still in being, publication went hand in hand with 
discovery through the Museum’s Novitates and 
Bulletin . One hundred and fourteen papers have 
already appeared and are being reissued in volume 
form as “Preliminary Reports”, to which additions 
will be made when descriptions of the material still 
unexamined are available. A full bibliography to 
date appears as an appendix to the volume under 
notice. 

As the results of the expedition have already 
been made known to the scientific world by these 
publications, they do not require detailed mention 
here in connexion with this descriptive narrative. 
In their more general aspect, it is possible to say 
that the geological and paleontological exploration 
of Mongolia has revealed a new continent, old in 
time, but new to science. For this continent I>r. 
Grabau has suggested, appropriately enough, the 
name of “Gobia”. 

A new light has been thrown on the geological 
and palaeontological history of the Asiatic con¬ 
tinent. The prediction of Prof. Osborn as to the 
significance of Central Asia as a dispersal area of 
terrestrial mammalian life has been fully con¬ 
firmed ; while the deposits of an inundation of 
marine waters of Middle Permian age has pro¬ 
duced many marine forms previously unknown. 
In all, more than a thousand forms new to science 
have been described. Yet much material has still 
to be examined. 

Towards the solution of the problem of man’s 
origin and evolution the expedition has made no 
contribution ; while the geologioal and geo¬ 
graphical observations oombine to show that from 
late tertiary times to recent, climatic conditions 
have become increasingly unfavourable to the 
development of culture. Of the archaeological 
discoveries, the mesolithic culture of the dune 
dwellers is the most interesting. As evidences 
were found of seven stages of culture, of which 
six were prehistoric—eolithic, upper palaeolithic, 
mesolithic, neolithic and metal—it may well be 
that, notwithstanding the somewhat disappointing 
results recorded here, Mongolia will ultimately fail 
into place as a contributory source of evidence for 
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the growth of civilisation with the development of 
archa&ological investigation in the Far East. 

It is something of a work of supererogation to 
commend a volume such as this which surveys the 
work of an expedition already widely recognised 
as having made a vast contribution to scientific 
knowledge. It is, however, at once a duty and a 
pleasure to say that Dr. Andrews and hiH col¬ 
laborators have accomplished what they set out 
to do. They have made for the benefit of the 
scientific world and the general public a lasting 
record of a great undertaking which has produced 
epoch-making results. 


Science in the Petroleum Industry 

The Scientific Principles of Petroleum Technology . 
By Dr. I^eo Gurwitsch and Harold Moore. New 
edition. Pp. xii-f-572-f 9 plates. (London: 
Chapman and Hall, Ltd., 1932.) 30.9. net. 

EW industries have expanded more rapidly 
than that of petroleum. The enormous 
demand for motor spirit has brought about both 
an increased production of crude oil and an over- 
haul of the methods of distillation and refining, 
including cracking and hydrogenation, so as to 
produce a petrol of high quality suitable for use 
in the aiitomobile of to-day. Whilst there has 
been much progress on the mechanical side, in¬ 
cluding the design of stills, of cracking plant and 
of apparatus for the storage and transport of very 
large quantities of oil and gas, there has also been 
a great deal achieved on the chemical side of 
petroleum technology. The numerous members 
of the four classes of hydrocarbons—saturated, 
unsaturated, aromatic and naphthenic, are found 
in varying proportions according to the origin of 
a petroleum : they can be separated by rational 
treatment with various chemicals and by 
systematic fractional distillation. Such prepara¬ 
tions are laborious and research in the main is 
directed to the separation of the four principal 
classes, as it is on the proportions of these that 
the value of a petroleum for a particular purpose 
depends. Thus Pennsylvania and Qalicia oils ore 
rich in saturated hydrocarbons, the Baku oils 
contain naphthenes, Borneo crudes are rich in 
aromatics—indeed at one time toluene was 
extracted from them. 

This is a second edition, the first being a transla¬ 
tion by Harold Moore of a German work by Prof, 
Gurwitsoh. Owing to the death of the German 


author the new edition is entirely the work of 
Harold Moore ; in extending the book he has now 
paid special attention to the American develop¬ 
ments. 

The method adopted is to deal first with the 
chemistry and then the physics of the raw material, 
secondly with the manufacture from crude under 
the headings preliminary treatment, distillation, 
refining, and thirdly with the products. 

It is of advantage to have a book of this kind 
in which the scientific practice and principles are 
separated from the oil-field technique with it^ 
particular jargon. The subject is fully and clearly 
treated in the chemical and physical sections 
which are provided with copious references to the 
original literature. Technicians will perhaps find 
greater interest in the manufacturing section, 
where there is much which is stimulative and 
thought provoking, as for example, the sections 
on chemical processes in distillation and destructive 
distillation and on pyrolysis. 

Oil cracking is a little industry of its own. It 
was at first brutal in its efforts to achieve any 
kind of cracking of a crude oil to products of lower 
boiling point. Now that the process is better 
understood and has been brought much more 
under control, it is possible to effect the simplifica¬ 
tion of the large molecules into smaller ones without 
creating undue quantities of coke or gas repre¬ 
senting small fragments of the molecule. Indeed 
the latest processes of high-pressure cracking are 
so efficient that upwards of eighty per cent of 
merchantable petrol is obtained from a suitable 
crude. 

The competitive market requires a high, though 
often purely arbitrary, standard of quality in 
petrol, so that refining has become an important 
operation. It affects colour, specific gravity, 
flash point and viscosity. Among chemical methods 
one of the most interesting is that of Edeleanu, 
which makes use of liquid sulphur dioxide as a 
solvent for aromatic and unsaturated hydro¬ 
carbons, and thus effects a partial separation of 
these from the naphthenes and saturated hydro¬ 
carbons. 

Sufficient has been said to indicate the wide and 
ample scope of the work. The oil industry is not 
standing still, the present intensive competition 
being a spur to the utilisation of a crude oil to the 
last .per cent. This can only be achieved by the 
application of soienoe to every operation in the 
chain of production, manufacture, transport and 
distribution. E. F, A. 
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Spectra and Hilbert Space 

Linear Transformations in Hilbert Space: and 
their Applications to Analysis . By Prof. Marshall 
Harvey Stone. (American Mathematical Society 
Colloquium Publications, Vol. 15.) Pp. viii+622. 
(New York : American Mathematical Society ; 
Cambridge : Bowes and ' Bowes ; Berlin : 
Hirschwaldsche Buchhandlung ; Paris ; Albert 
Blanchard; Milano : Nicola Zanichelli, 1932.) 
0.50 dollars. 

HIS most welcome treatise fills a serious gap 
in English mathematical literature. It pro¬ 
vides for the first time a comprehensive account 
of the general transformation theory which steadily 
dominates theoretical quantum mechanics and is 
guiding the development of more than one branch 
of pure mathematics. 

The book in ambitious in plan and eminently 
successful. Starting from abstract Hilbert space, 
the author develops the linear transformation 
theory in full panoply through some four hundred 
pages. Pride of place is naturally taken by the 
spectral theory initiated by Hilbert in his classical 
work on integral equations and developed in 


recent years by J. v. Neumann and others, 
including the author himself. An occasional 
short descent to more special illustrations helps 
the reader to adapt himself without distress to the 
rarefied air of Hilbert space and prepares for 
the final section. 

That the theory is, in Polya and Szego’s happy 
terms, a generalisation “by condensation” and not 
“by dilution”, is abundantly proved when we 
come to its applications in more special fields. 
These, occupy the last third of the book. First, 
we are shown in detail how the Carleman theory 
of integral operators can be brought under the 
general theory of symmetric transformations. 
Next, ordinary differential operators of the first and 
second orders are discussed at length, with a side- 
glance at the Heaviside operational calculus. 
Finally, Jacobi matrices, continued fractions and 
the moment problem are fitted into the general 
scheme. 

The printing and general layout are attractive, 
but it is a great pity that the work was not issued 
in two volumes. Its present form is cumbersome. 
Even so, there will be few analysts who will not 
wish to possess a copy. E. H. L. 



Short Reviews 


Fortschritte der Botanik. Herausgegeben von 

Fritz von Wettstein. Band 1 : Bericht iiber das 

Jahr 1931. Pp. vi+263. (Berlin: Julius 

Springer, 1932.) 18.80 gold marks. 

This attempt to present a brief report each year 
of the progress made in different fields of botany 
would be a useful „ addition to the voluminous 
literature of the subject if it saved the reader’s 
time in delving into other and lengthier communica¬ 
tions, or if it guided him to interesting work he 
had otherwise missed. 

The present volume is intended to review the 
literature of 1931 with just sufficient analysis of 
earlier work to indicate the significance of the 
contributions of 1931. On the whole, the reviewer 
finds it disappointing. The fact that Continental 
work mainly is considered may be an advantage 
to the English reader, who is probably already 
familiar with English and Amarioan work, but the 
field to be oovered is so vast that the brief sum¬ 
maries that alone are possible do not seem adequate 
and many fields of work are entirely neglected. 
Thus there is practically no mention of the modem 
work, with physical methods, upon the structure 
of the cellulose wall, and plant anatomy receives 
very cursory mention. Cytology can reoeive but 
very inadequate treatment in 10 pages, of which 
more than half refer to the Protista and in which 
there is curiously frequent referpnoe to unpublished 


work in view of the fact that the review is for 
1931. 

Botanical work is reviewed in 10 contributions 
by 15 different authors under the following main 
heads : morphology, systematic, metabolism (in¬ 
cluding water movement), physiology of organ 
formation, ecology. It is proposed to issue a 
similar volume annually but it is questionable 
whether a volume on the lines of the old Progressus 
Rei Botanicce would not be more valuable. In 
Progressus the same field was not reviewed each 
year but each review was more exhaustive, with 
adequate bibliographic treatment, so that the 
subject could then well be left to await re-examina¬ 
tion after a suitable interval when the work since 
done in this field justified its reconsideration. 

Egyptian Government. Views of Typical Desert 
Scenery in Egypt . Prepared bv the Geological 
Survey of Egypt. Presented to the Inter¬ 
national Geographical Congress at Paris 1931, 
by Command of Hia Majesty King Fouad I. 
Pp. xiv +34 plates. (Giza: Survey of Egypt, 
1931.) 

This album of views of typical desert soenery in 
Egypt was prepared at the desire of Hia Majesty 
King Fouad I for presentation to the International 
Geographical Congress at Paris in 1931. Hie 
selection, arrangement, and descriptions of the 
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photographs are the work of Dr. W. F. Hume and 
the present director of the Geological Survey, Mr. 
0. H. Little, The plates, some of whioh include up 
to five figures, measure 20 in. by 14 in.; they have 
been executed in sepia by the rotary photogravure 
process, and in them the varied soenery of the 
Egyptian deserts with their high mountains, broad 
valleys, wind-swept plateaux and vast areas of 
sand, is magnificently portrayed. The popular 
impression of the deserts as broad flat expanses 
of sand stretching away from the Nile valley in 
monotonous uniformity is speedily corrected by 
this fascinating album, which is designed to bring 
out the great variety of the features displayed by 
a wilderness where in many places geological 
structures and geographical contrasts are to be 
seen on a strikingly conspicuous scale. 

In a well-written introduction the various 
features of interest presented by each group of 
related plates, from those devoted to the Mediter¬ 
ranean coast, the depressions, oases and mountains, 
to those showing wells, mining centres and other 
aspects of human activities, have been simply but 
adequately described. In every respect the album 
reaches a high standard of achievement and 
congratulations are due to all who have been 
concerned in its production. 

On the. Mechanism of Oxidation. By Prof. Heinrich 
Wieland. (Yale University : Mrs. Hepsa Ely 
Silliman Memorial Leotures.) Pp. x + 124. 
(New Haven, Conn.: Yale University Press; 
London: Oxford University Press, 1932.) 
15s. 6 d. net. 

Vber den Verlauf der Oxydationsvorgdnge . Von 
Prof. Dr. Heinrich Wieland. Pp. viii+96. 
(Stuttgart: Ferdinand Enke, 1933.) 7.80 gold 
marks. 

American universities are fortunate in being able 
to use the income derived from various legacies 
to attract distinguished European savants across 
the Atlantic to lecture to them. Prof. Heinrich 
Wieland of Munich gave six Silliman memorial 
lectures at Yale University last year, which are 
now available in both English and German in 
book form. The lectures follow familiar lines in 
this subject, dealing with oxidation and autoxida- 
tion in general, the activation of hydrogen, acetic 
ftcid fermentation, the dehydrogenase of milk and 
the catalytic effect of iron. The subject is ex¬ 
pounded in a clear manner, and it is useful to 
have Wieland’s explanation of it in English, 
particularly as much of the original German 
literature on the subject is, for some unknown 
reason, somewhat difficult to follow. It is remark¬ 
able how varied are the ways in which the simple 
oxygen molecule reacts with different substances 
and how much has still to be discovered before 
an adequate understanding of what occurs 
during riie oxidation processes in the living 
odl can be achieved. All that has so far been 
accomplished forms but an introduction to this 
problem. 


Institutional Revenue : a Study of the Influence of 

Social Institutions on the Distribution of Wealth . 

By H. D. Dickinson. Pp. 204. (London : 

Williams and Norgate, Ltd., 1932.) 105. fid. net. 

Most economists in discussing the subject of 
inequality in the distribution of wealth have 
been content to give either a descriptive account 
of social institutions affecting distribution or an 
analysis of income into rent, interest, wages and 
profits. Mr. Dickinson attempts to combine the, 
institutional and analytical points of view. De¬ 
fining an institution as a set pattern of social 
behaviour with respect to some function or func¬ 
tions, he puts forward the theory that certain 
social institutions, though not necessarily only 
those embodied in definite organisations or 
associations, maintain the existence of non¬ 
competing groups which by means of limitations 
on entry, seoure an ‘institutional revenue* akin to 
a monopoly revenue for the more favoured of 
these groups. There is of course considerable 
mobility between the groups since Western society 
is not rigidly divided into orders or castes like 
that of old Japan or modern India. Members of 
the more favoured groups, however, are only 
subject to outside competition from exceptional 
persons in less advantaged groups. 

The author makes no reference to Nicholson’s 
“Principles of Politioal Economy**, with its im¬ 
portant discussion of the institution of private 
property, but otherwise the book is of exceptional 
interest and will well repay reading. 

Grundziige einer Konstitutionsanatomie. Von Prof. 

Dr. Walter Brandt. Pp. iv +382. (Berlin: 

Julius Springer, 1931.) 29.80 gold marks. 

This presentation of the fundamentals of consti¬ 
tutional anatomy breaks new ground. It is a 
laudable attempt to synthesise into a whole the 
work in the various fields of bodily habitus, con¬ 
stitution and racial characters, attention through¬ 
out being focused on the underlying biological 
basis. At the same time, from the analytical 
side the problems of constitution are dissected in 
terms of structure, growth and differentiation. 
The comparative treatment of “Entwicklungs- 
meohanik” is traced in animal forms ranging from 
the invertebrates to man, with numerous references 
to analogous processes in the plant world. 

The presentation of our state of knowledge as 
regards breeding of horses and cattle is related to 
the different types of bodily habitus in man. The 
main phenomenon of intersexuality in amphibians 
and birds is discussed in terms of the endocrine 
glands, with special reference to the particular 
time at which the endocrine factors reach their 
maximum potency. 

The wealth of illustration in this book, together 
with- the broad view of problems in constitution 
throughout animate forms, cannot fail to remind 
one of the distance traversed sinoe Andrias 
Vesalius described the anatomy of the dissected 
corpse. 
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Liquid 

B Y holding a conference on “Liquid Crystals 
and Anisotropic Melts'' at the Royal 
Institution on April 24-25, the Faraday Society 
has rendered a service not only to the cause of 
international science but particularly to science 
in Great Britain, for it has long been a regrettable 
fact that this interesting and important subject 
has been practically unknown here. So much so, 
that in the symposium volume on liquid crystals 
published by the Zeitschrift fur Krystallographie ., 
there was not one contribution from an English 
worker in the field. In part, this neglect has been 
due to the apparent multiplicity and complexity 
of the phenomena of liquid crystals, and in part 
to the prolonged and violent oontroversies to 
which their interpretation gave rise. This is a 
situation to which the holding of the Faraday 
Society conference has definitely put an end. We now 
have, as a result of the discussions, a fairly coherent 
picture of the nature and importance of liquid 



FIG. 1.—Anlsaldazlne showing solid crystal#, 
nuoiafcic liquid crystals with singular points, and 
Isotropic liquid. 


crystals : and though differences still remain, they 
will now, far more than in the past, lead to fresh 
fields of research rather than to controversy. 

Since their discovery by Reinitzer in 1888, and 
the pioneer work of Lehmann, Friedel, and 
Vorlander—of whom the last was present at the 
conference—liquid crystals have been intensively 
studied chemically, physically and mathematic¬ 
ally, and their essential nature is now well 
established. The great majority of known chemical 
substances on melting pass abruptly at a sharp 
temperature from a crystalline solid with well- 
defined anisotropic properties to a mobile liquid in 
every way—optically, magnetically, electrically— 
isotropic. In some substances, however, a number 
of intermediate states are interposed between these 
ultimate ones. 

The properties of these states are just as definite 
os those that distinguish the crystalline and liquid 
states, but they partake, in different degrees, of 
the nature of both. Their most striking character, 
though by no means an essential one, is their 
optical anisotropy, which betrays itself in their 
spontaneous turbility in thick layers, and by the 
colours they show between crossed niools. Another 


Crystals 

significant property is the possession of a variety— 
bewildering at first—of internal structures, threads, 
rods, cones, stepped and faceted drops, oily streaks 
and iridescent colours, recalling the appearance of 
biological rather than physical objects. 

Direct observation early established two princi¬ 
pal types of liquid crystal. The first, apart from 
optical anisotropy, behaves like a normal liquid 
of high mobility, with convection currents and 
Brownian motion. This phases, characterised by 
the appearance of mobile threads in the body of 
the liquid, due to lines of optical discontinuity, 
was called by Friedel nematic (from rJ/ga, a thread ; 
Fig. 1). The second type, ealled smectic by 
Friedel, is much more oily in consistency, and 
shows only limited internal mobility, but a great 
complexity of internal structure, When in bulk, 
it consists entirely of the characteristic focal conic 
structure (see Fig, 2), but when spreading on 
surfaces or in small free drops it tends to form 
flat terraces, the terraces of Grand jean, of unequal 
thickness and rounded outline (see Fig. 3)'. 

The physical explanation of these two types is 
now fairly clear. In the first place all liquid 
crystals have very anisotropic molecules, usually 
—as emphasised by Prof. Vorlander—with one 
dimension much greater than the others, for 
example, the classical p-azonyanisol 

^ r ^ 

ow-O-n-n-^Q-oc^ 

or the diethyl-p-xylylidcne-bisamino cinnimate 

C A“ o-co-cw*ch-^3“ ii * ch ” j O” ch “ h " 0~ ch " cm ‘ co " 0 ’ c A 

This leading dimension determines the mutual 
relation of neighbouring molecules to a greater or 
less extent, according to the temperature. If we 
limit our consideration to a very small volume, 
the following main cases will arise (see Fig. 4) : 
In I the molecules are completely at random : this 
is the case for the normal isotropic liquid. In II 
all the molecular axes are parallel, but the centres 
of the molecule are as irregularly arranged and as 
free to move as in case I. This corresponds to the 
nematic state. In III as in II the molecular axes 
are parallel, but the molecular oentres have lost 
one degree of freedom, and are now restricted to 
a set of regularly spaced parallel surfaces. This 
corresponds to the typical smectic state. In V, 
which is the oase for the crystal, the molecules are 

S irallel, and their oentres form a regular three- 
mensional network. (Two oases may arise here : 
either (a) the molecules are arranged in planes, or 
(6) interleave eaoh other. The first type (sraecfco- 
genic crystal) tends to give rise to smectic and the 
second (nematogenio crystal) to nematic.) 

That these explanations are essentially correct 
is proved by the examination of liquid crystals by 
X-rays ; particularly by the work of K. Hermann 
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and Kast, where sharp Bragg reflections are 
obtained in the smectic caso, but only liquid 
haloes in the nematic. 

A question discussed at the Conference was that 
of the existence of further liquid crystal states. 
One other has long been recognised, that typical 
of cholesterol esters, but which in fact- occurs 
whenever optically active substances form liquid 
crystals and is called the cholesteric . Friedel 
considers it a variant of the nematic type, but it 
lias many properties also of smectic states. It is 
characterised by the production of spectral colours 
by reflection, with the peculiarity that only right- 
(or left-) handed circularly polarised light is 
reflected. This Friedel considers to be Bragg 
reflection from Grand- 
jean planes regularly 
spaced, 1000 -KXXX) A. 
apart in different eases 
together with a spiral 
arrangement of mole¬ 
cules. Osecn, in a 
paper to the Confer¬ 
ence, attempted to 
prove, by rigorous use 
of electromagnetic 
theory, that the latter 
assumption is suffici¬ 
ent to account for all 
tlie phenomena, and 
that the Grandjean 
planes are in this ease 
an optical illusion. A ' / 

Friedel maintains that 
there are no liquid 
crystal phases apart 
from nematic, smectic 
and cholesteric : how¬ 
ever, Vorlander has 
long claimed that he 
has produced sub¬ 
stances with no loss 
than four intermediate 
states between solid 
and liquid, and more 
recently K. Hermann has established that among 
them there exist, besides normal smectic states, some 
characterised by faceted drops, showing sharp 
reflections other than those due to the main plane 
spacing, and indicating regular arrangement of 
molecules in each layer of the smectic substance 
(case IV in Fig. 4). 

Such arrangement is geometrically possible ; in 
fact, it is one of C. Hermann’s theoretically derived 
eighteen intermediate forms between crystal and 
liquid, but whether it should be called ’liquid 
crystal* may well be only a matter of convention, 
as it is difficult to draw the line sharply between 
a liquid with some regular arrangement of mole¬ 
cules and a crystal with some freedom of molecular 
movement. 

The chief business of the Conference was not, 
however, the discussion of the intermoleoular 
structure of liquid crystals, on which moderate 


agreement already exists, but the more intricate 
problem of explaining the texture of liquid crystals, 
particularly under the action of surface forces and 
that of magnetic and electric fields. Two rival 
views were upheld with some vigour, with the aid 
of a wealth of experimental and theoretical 
material. The upholders of the ’swarm* theory— 
Omstein and Kast—consider that in nematic 
substances the strictly parallel arrangement of 
molecules only holds for groups of about 10 1 * 
molecules, which form indejiendent swarms in the 
free interior of the liquid with their axes arranged 
at random, but can be oriented in parallel by 
surface or electromagnetic forces. Where such 
forces are not present, any considerable volume 


(greater than (KM31 cub. mm.) is considered on 
this theory to resemble a poly crystal line solid, 
and thus to appear translucent instead of trans¬ 
parent. 

The other view, of which the chief protagonist 
was Zocher, recognises also the limited range of 
the parallelism of molecules due to their inter¬ 
action, but considers that the molecular orienta¬ 
tion varies continuously from point to point, due 
not to any intrinsic cause, but to convection 
currents and Brownian motion in the fluid. The 
two theories are formally analogous to the ideas 
of turbulence or stream line motion in hydro¬ 
dynamics, or to those of mosaic structure or 
continual deformation in overstrained solids. 
There are certain ranges of experiment that seem 
to be more simply explained by one or the other 
theory. In particular, Kast’s work on orientation 
of pazoxyanisol in alternating electric fields points 
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Fig. 2.—Kthy la z ox y Benzoate showing smectic structures. 



88 


NATURE 


July 15, 1933 


to the existence of critical frequencies of 10M0* per 
sec., above which parallel orientation of the 
molecules is impossible. This frequency is much 
too low for simple molecular movement which is 
usually of the order of 10 l ° per sec., and certainly 
suggests the existence of swarms. 

As Foex points out, there is an extremely close 
parallel between the phenomena of orientation in 
liquid crystals and those of magnetism, a nematic 
liquid corresponding to a ferromagnetic, and a 
normal liquid to a paramagnetic substance, with 
the transition point between the two correspond¬ 
ing to the Curie point. The basis for this com¬ 
parison is plainly geometrical and not physical, 
and depends on the existence in both cases of 
blocks in parallel orientation, such as in magnetism 
give rise to a Bark hausen effect. 

On the other hand, the deformation theory is 
more suited to account for the phenomena in the 
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Grandjcan planes. 


neighbourhood of surfaces. Liquid crystals in all 
their phases exhibit the range of influence of 
surface forces to a far greater extent than either 
true liquids or crystalline solids, a range of 10“* 
instead of 10' # cm. In general, there is a strong 
tendency to orientation of molecules parallel to 
the surface, or further, in the case of crystal or 
rubbed glass surfaoes, to certain directions in it. 
The strength of this force can be measured by 
opposing to it magnetic or electric foroes, as has 
been done particularly in the beautiful and 
ingenious experiments of Freedericksz and Zolina. 
The theoretical treatment of these cases by 
Zocher shows that they can be explained by 
continuous distortion up to a point beyond which 
the structure breaks down sharply as in an over¬ 
loaded pillar. It became plain as the Conference 
progressed that the swarm and distortion theories 
were merely apparently antagonistic, and needed 
only an effort of synthesis to weld them into a 
more comprehensive theory. 

The nature of smectic structures was not 
discussed in any paper presented, but the Con¬ 
ference was delighted by the unexpected inter¬ 
vention of Sir William Bragg, who in a few words, 
explained the raison d'Ure of the focal conic 
structures which has so long remained a puzzle 
to students of liquid crystals. These structures 
consist in general of a pair of cones inclined to a 


common elliptical base, and having as a singular line 
a hyperbola in a plane at right angles to the ellipse, 
each conic having its focus at the vertex of the 
other (Figs. 2 ana 5). Friedel had shown that the 
molecular axes lay on lines joining the ellipse to 
the hyperbola, and that the smectic planes lay 
in surfaces normal to these lines, the so-called 
cycloids of Dupin. Sir William now showed that 
this arrangement is a structure that combines 
minimum surface and minimum inclination of 
molecular axes, avoiding the great divergence that 
would occur at the oentre of a Bimple sphere of 



I. Isotropic liquid. 
Neither orientation 


nor periodicity. 


II. Nematic. Orient*- III. Normal Smectic, 
tlon without periodicity. Orientation andimole- 
Above, viewed perpen- cules in equlunaccd 
dicular to molecular planes with dcA lntcr- 
axle ; below, parallel nal p e r l o d f c 11 y. 
to molecular axis. Above, viewed perpen¬ 

dicular to molecular 
axis ; below, parallel 
to molecular axis. 
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V. Crystalline. 

(a) SmeotogenJc. (6) Nematoaenic. 
Complete orientation and three dimen¬ 
sional periodicity. 

Fiq, 4. 

radial molecules, by spreading it along the two 
singular lines of ellipse and hyperbola. Sncb 
structures will not, of oourse, fill space, but the 
interstioes are filled with smaller and smaller focal 
coruos, down to submioroscopio dimensions. 

The behaviour of such smooths liquids in motion 
is naturally quite different from that of true 
liquids. It is misleading in this ease to speak of a 
viscosity. As Lawrence has shown, the distribu¬ 
tion of velocity follows a law much more com¬ 
plicated than that of Newton, in some cases even 
eiastio foroes ooming into play. The practical 
values of such studies are obviously great, as 
many lubricants approximate to Uquid crystal 
conditions. 


IV. Low Temperature 
Smectic. Bach layer 
with two dimensional 
periodicity but unre¬ 
lated to other layers. 
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It remains to point out the widespread import¬ 
ance of liquid crystals in Nature. This was 
considered in a paper by Prof. Rinne, whose 
recent lamented death overclouded the proceed¬ 
ings at the beginning of the Conference. The 
liquid crystals mostly studied are provided by 
melts of pure substances : far more, however, are 
to be found in two-component systems, where 
greater or less concentration in a solvent is equiva¬ 
lent to a rise in temperature. Such liquid crystals 
show all the phenomena observed in melts, besides 
others duo to their disperse nature, and are wide¬ 
spread, indeed universally found in biological 
structures. 

Most of the protein, fat and myelinic substance 
of living bodies exists in liquid crystals, but this 
is only directly visible as such when all the mole¬ 
cules are oriented in definite directions, as in 
spermatozoa, muscles, nerves and their myelinic 
sheaths. Indeed the liquid crystal state seems the 
most suited to biological functions, as it combines 
the fluidity and diffusibility of the liquid while 
preserving the possibility of internal structure of 
crystalline solids. 

The spontaneous structures—threads, cones, 
etc.—of liquid crystals have dimensions inter¬ 
mediate between those of molecules and those of 
living cells, so that we may say that the liquid 
orystal has as much right as the colloid to be 
considered the basis of vital activity. 


The existence of this virtually new state of 
matter will have to be taken into account in any 
modem comprehensive picture of the material 
world, whether physical, ohemioal or biological. 



Fro. 5. Focal conic structure. The ellipse and hyperbola must be 

Imagined In planes at right angles. Bach cone has its vertex cm 
the hyperbola and its base on the ellipse. 

The Faraday Socioty Conference will have 
well fulfilled its purpose if it succeeds in 
provoking further research in the field of liquid 
crystals. 

1 The photographs reproduced as Figs. 1, 2 and 3, were taken by 
Dr. Lawrence at the Colloid Physics Department, Cambridge. 


Royal Cornwall Polytechnic Society 


T HE Royal Cornwall Polytechnic Society was 
instituted in 1833 to encourage and stimulate 
the ingenuity and inventive faculties of Comish- 
men and others, with the view of introducing new 
inventions and improving the mechanical ap¬ 
pliances of the age, also of discovering and assisting 
persons talented in the fine arts and those showing 
aptitude in the study of natural history and its 
allied subjects. 

The credit for the Society’s inception must be 
given to Robert Were Fox, F.R.S. and his 
daughters, Anna Maria and Caroline Fox, who 
were ably and enthusiastically supported by Lord 
de Dunstanville, M.P., F.R.S., Sir R. R. Vyvyan, 
M.P., F.R.S., and a company of the most dis¬ 
tinguished gentlemen of the county. Lord de 
Dunstanville was elected its first patron. In 1835, 
His Majesty King William IV graciously consented 
to become patron, and from that date the Society 
has enjoyed the patronage of succeeding sovereigns. 
Davies Gilbert, president of the Royal Society, 
was its first vice-patron. Since 1856 the Society 
has been honoured by Royal vioe-patrons, the 
present holder being H.R.H. the Prince of Wales 
and Duke of Cornwall. Visoount Clifden of Lan- 
hydrook* the president, follows in office many 
distinguished and learned men. 

At the time of the Society's foundation there 
was gteat mining activity in Cornwall, some four 


hundred mines working, chiefly for copper. The 
county was the world’s chief producer of this 
metal, the exploitation of which was attended by 
considerable financial gain. The lodes contained 
minerals rich in copper, comprising chiefly oxides, 
arsenides and grey sulphides, these passing in 
depth to yellow sulphides below which the lodes 
became tin-bearing. The richest mines were in the 
Gwennap, Camborne, and St. Just districts, and 
millions of pounds sterling were paid in dividends. 
John and Richard Taylor, and members of the 
Williams of Scorrier House, Bolitho, and the Fox 
families, were the principal mine owners; these 
men joined the Society at its foundation, thereby 
assuring its close association with the mining 
industry. 

Early in the Society’s history, its attention was 
attracted to the extreme exertion demanded of 
miners who, in the deep mines, had to descend and 
ascend 1,200-1,500 ft. by means of ladders. This 
daily recurring exercise materially impaired the 
miner’s energies, and was very detrimental to his 
physical well-being. In view of this, valuable 
premiums were offered for inventions devised to 
eliminate these conditions and thereby make the 
lot of the miner less laborious. Interest in this 
subject was greatly stimulated and led to the 
invention of the ‘man-engine’ by Michael Loam. 
This appliance was first installed at Tresavean 
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mine and the sum of £500 was contributed by the 
Society in order that it should be thoroughly 
tested. The successful outcome of the trials re¬ 
sulted in the man-engino coming into general use 
in the mining world, and when a second one was 
installed at Poldice mine a further contribution of 
more than £100 was provided towards the ex¬ 
penditure. 

Underground blasting operations at this time 
were effected by filling a reed or straw with gun¬ 
powder, igniting this, and thereby exploding the 
charges. This primitive method was extremely 
dangerous and often caused serious accidents, in 
consequence of the premature ignition of the 
powder. Premiums were offered for a solution to 
this very important problem, and the dangers 
were minimised by the introduction of the safety 
fuse, which rendered blasting operations com¬ 
paratively safe. Improvement in the methods of 
ventilation in the deep mines was also for many 
years a pressing necessity, and valuable advances 
were made through the auspices of the Society. 

Some ninety exhibitions have been held by the 
Royal Cornwall Polytechnic Society, at which 
many important inventions of the past century 
were first shown. Among those which received 
valuable awards were : the dipping needle de¬ 
flector, by Robert Were Fox, F.R.S., which was 
later adopted by the Navy, 1834 ; the mining 
theodolite, by William Wilton, 1835 ; the safety 
fuse, by William Bickford ; the steel wire rope, 
ventilation appliances, gas and oil engines, elec¬ 
trical machinery, rock drills, etc. Prior to 1864 a 
sum of more than £4,000 had been awarded as 
premiums for inventions, exclusive of medals and 
other prizes. 

The Society was the first institution to organise 
scientific education in the county ; a considerable 
amount of valuable work of this nature was later 
carried out by the Miners’ Association of Cornwall 
and Devon, which had its inception in the Society, 
under the superintendence of Robert Hunt, then 
the secretary of the Polytechnic Society. Evening 
classes for instruction in mining and allied subjects 
were instituted in many towns of Cornwall, the 
lecturers being Sir Clement le Neve Foster, J. H. 
Collins, Dr. Richard Pearce, and Benedict Kitto. 


A Science School, established at the Polytechnic 
Hall, Falmouth, existed for many years and 
opportunities were afforded for exhibition of the 
work of its students. 

The Falmouth Meteorological Observatory, es¬ 
tablished by the Board of Trade in 1867, was 
placed under the local control of the Polytechnic 
Society ; grants for its maintenance being mode 
by the London Meteorological Council from 1868 
until 1921, The present Observatory building was 
erected by the Society in 1885, and through the 
generosity of the Royal Society and the British 
Association, a set of recording magnotographs was 
added to its equipment and it became one of the 
three magnetic observatories of England. Its work 
was carried out for many years under the super¬ 
intendence of Edward Kitto, ably supported by 
Wilson Lloyd Fox. At the invitation of the 
Falmouth Council, responsibility for the control 
and maintenance of the Falmouth Museum has 
been assumed by the Society, and the ex¬ 
hibits have been transferred to the Polytechnic 
Hall 

During recent years the depression in the mining 
industry, resultant from the low market value of 
metals, has necessitated the suspension of opera¬ 
tions at many of the Cornish inineB. It is hoped, 
however, that the present higher price for metals 
will be maintained, in which case the prospect of 
considerable increase in mining activities appears 
promising. The Society watches this improvement 
with satisfaction and is ever ready to assist in the 
advancement of the interests of industry. 

The Royal Cornwall Polytechnic Society has 
now completed its first hundred years’ service in 
the interests of science and industry; and its 
centenary celebrations will take place on July 18- 
21 inclusive. Tho Royal Society, Royal Institution, 
Institution of Mining and Metallurgy, British 
Association, and other learned and professional 
bodies are sending delegates. The programme for 
the meeting includes visits to places of historical 
and geological interest, engineering works, etc., 
and papers presented by eminent men of science, 
including Sir John Cadman, Sir Richard Gregory, 
Sir William Napier Shaw, Dr. G. C. Simpson and 
Prof. S. J. Truscott. H. C. Q. Newton. 


William Froude ( 1810 - 1879 ) 


T HOUGH the name of William Froude has 
long been a household word among naval 
architects, and his methods of studying the 
resistance of ships have been adopted in all 
important maritime countries, yet it may safely 
be said that few who are familiar with his pioneer¬ 
ing experiments know anything of his life and 
character. This is not to be wondered at for, so 
far, the only sources of information regarding him 
have consisted of brief sketches. There will 
therefore be many who will read with interest 
the presidential address delivered to the Devon¬ 
shire Association at Ilfracombe on July 4 by Sir 


Westcott Abell, who took for his theme "William 
Froude—His Life and Work”. 

Like Froude, Sir Westcott is a Devonshire man 
and for many years was in tho service of the 
Admiralty. He has thus had ample opportunities 
of familiarising himself with the career of Froude. 
Froude was the fourth son of the rector of Dart- 
ington, near Totnee, and the brother of Richard 
Hurrell Froude (1803-1836) and James Anthony 
Froude (1818-1894). He was born at Dartington 
on November 24, 1810, and after attending a 
school at Buckfastleigh, he went to Westminster 
School and entered Oriel College, Oxford, in 1828, 
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Graduating in 1832, he took up civil engineering, 
and a few years later became assistant to Brunei. 
He retired from professional work in 1846 and 
for the next thirteen years lived with his 
father. 

In 1859 Froude removed to Paignton and in 
1867 to Chelston Cross, Cockington, near Torquay, 
and there, with funds provided by the Admiralty, 
built the first experimental tank. In 1878 he 
went for a cruise to South Africa in H.M.S. 
Boadicea , was stricken with dysentery and died 
on May 4, 1879, at Admiralty House, Simons 
Town, and was buried in the naval cemetery there. 
He had married in 1839 and had five children, of 
whom Richard Edmund Froude was his assistant 
and successor. 

At Oxford, Froude had as tutor his brother 
Hurrell who, writing in 1831, remarked : “W. 

continues very steady, getting up at half-past 
five and working without wasting time till two 
or three.” A little later Hurrell remarked that 
his brother’s “interleaves and margins are scrib¬ 
bled over with hig sails”. 

The sea was in William’s veins and by 1833 he 
had already begun his study of the resistance and 
propulsion of ships for which ho is remembered. 
At Darlington in 1850 he made screw-propeller 


tests on the River Dart above Totnes, and after 
his removal to Paignton, he made further experi¬ 
ments in a storage tank on the top of his house. 
Towing experiments with a steam boat were first 
made off Dartmouth in 1867. 

Froude contributed the first of his papers to 
the Institution of Naval Architects in 1861 and 
there are, in all, seventeen papers by him in the 
Transactions dealing with the rolling of ships, pro¬ 
filers, resistance, horse power and other matters. 
It was largely through the instrumentality of Sir 
Edward Reed, then chief constructor of the Navy, 
that the experimental tank at Torquay was built. 
This was opened in 1871. 

Froude’s services were always given gratuitously 
although his son at the start received a salary of 
£150 a year. When asked whether his own 
services ought not to bo remunerated, Froude 
said : “The value of such services enormously 
outruns any possible expenditure they may 
involve. The cost of a single disaster, the loss of 
the Captain , exceeds immeasurably any kind of 
expenditure that could be devoted to the improve¬ 
ment of the science of naval architecture,” 

Sir Westcott Abell’s address, it may be added, 
includes lists of all the papers of Froude and hiB 
son to the Institution of Naval Architects. 


News an 

Beit Memorial Fellowships for Medical Research 

At the annual meeting held on July 11 of the 
Trustees of the Beit Memorial Fellowships for Medical 
Research, an important change of policy was an¬ 
nounced. The Trustees have decided to institute a 
professorial fellowship of tenure similar to that of u 
university chair. No award has yet been made. This 
action is the result of a proviso in the original trust 
deed, whereby the trustees are empowered, after the 
expiration of twenty years, to modify the regulations 
for the award of fellowships. When the Beit Memorial 
Trust was created, the opportunities for medical 
research in Great Britain were scanty ; Sir Otto 
Beit’s gift, followed by Lord Iveagh’s benefaction for 
the building of the Lister Institute, enormously 
improved the situation. Then came further openings 
through the Medical Research Committee and its 
successor, the Medical Research Council. The late 
Sir Walter Morloy Fletoher now became the dominant 
figure in the development of medical research, and 
the obituary notice of him which appeared in our 
issue of July 1 (p. 17) is the story of its progress. 
The policy of the Beit trustees has been to provide 
opportunities for junior workers, many of whom 
have passed into posts, such as chairs of physiology 
and pathology, where their research work could be 
continued. Prolonged clinical research has, however, 
not been provided for. The Medical Research Council 
has maintained a senior post for clinical research since 
1916, the holder of which, Sir Thomas Lewis, has made 
noteworthy contributions to knowledge. This post 
has recently been endowed by the Rockefeller Founds- 


d Views 

tion and the Medical Research Council has created 
another. Now tho Beit trustees are adding a third 
jK)St, to bo held at a medical centre in Great Britain 
when* facilities for clinical research are available. 

Thk following elections have been made by the 
Trustees of tho Beit Memorial Fellowships for Medical 
Research, the subject being ind icated after tho 
name :—Senior Fellowship (£700 a year) : Dr. 0. L. 
Cope, to continuo work on the excretion of non¬ 
threshold substances and of sugars in nephritis (Medi¬ 
cal Unit, St. Thomas’s Hospital, London) ; Fourth 
Year Fellowships (£500 a year): Mr. J. McMichael, 
to continue researches on enlargement of the spleen 
in human disease and its relationship to diseases of 
tho liver (Medical Unit, University College Hospital, 
London); Dr. J; N. Myers, to continue work on 
biochemical changes in hearts of guinea pigs poisoned 
by diphtheria toxin and also on the production of 
active immunity through the slow absorption of oil 
emulsions of bacterial toxins (Pharmacological 
Laboratory, University of Cambridge); Dr. C. A, 
Ashford, to continue studies of the utilisation of 
carbohydrate by brain tissue (Dunn Institute of 
Biochemistry, University of Cambridge) ; Dr. F. H, 
Smirk, to continue studies on water diuresis and the 
formation of oedema fluid, and to develop his urinary 
test for early renal damage in man (Medical Unit, 
University College Hospital, London) ; Junior Feb 
lotvships (£400 a year): Mr. A. S. McFarlane, for work 
on the physicochemical nature of protein solutions 
and of suspensions of bacteria by measurement of 
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the light scattering capacity and of the sedimentation 
velocity in the field of the ultracentrifuge (Institute 
for Physical Chemistry, The University, Uppsala, 
Sweden) ; Dr. E. S. Homing, to investigate by 
micro-incineration the relative distribution of the 
inorganic radicles of normal and tumour colls that 
have been exposed to various types of radiation (The 
Laboratory of tile Imperial Cancer Research Fund, 
Queen Square, London) ; Dr. W. J. Dana, for work 
on the transmission of food vitamins by milk and the 
placenta, and tho possible function of ascorbic acid 
(vitamin O) in oxidation mechanisms of the cell 
(Nutritional Laboratory, University of Cambridge) ; 
Mr. B. G. Maegraith, for work on methods of diagnosis 
and treatment of cerebrospinal meningitis (Dunn 
School of Pathology, University of Oxford) ; Mr. 
P. J. G. Mann, to investigate the functions of peroxi¬ 
dase as being chiefly an anabolic enzyme, and the 
action of vitamin B as a possible co-enzyme of the 
lactic dehydrogenase system (Dunn Institute of 
Biochemistry, University of Cambridge); Dr. M. 
Stacey, to investigate carbohydrates yielded in tho 
growth of moulds and of bacteria (Department of 
Biochemistry, London School of Hygiene and 
Tropical Medicine) ; Mr. A. H. Hughes, for work on 
surface films of molecules of biological importance, 
dealing in particular with haemoglobin and the 
enzymes responsible for snake venom luemolysis 
(Department of Colloid Scionce, University of Cam¬ 
bridge) ; Alison Sarah Dale, to investigate processes 
underlying the staircase phenomenon in amphibian 
and mammalian hearts (Pharmacological Laboratory, 
University of Edinburgh). 

Public Museums and Galleries in Great Britain 

In its first report, the Standing Commission on 
Museums and Galleries, appointed in 1931 on a 
recommendation of the Royal Commission on tho 
National Museums and Collections, fully justifies its 
existence (London : H.M. Stationery Office. 6 d. net). 
The report is a document which merits tho close 
attention of all who are interested in the promotion 
of scientific and cultural studies or are concerned 
with the broader problems of education. It surveys 
the position of British public collections and museums 
from three aspects. It deals first with the stops which 
have been taken to remedy the deficiencies to which 
the Royal Commission pointed, and to carry out the 
recommendations of that body. It then passes on 
to consider improvements in the utilisation of existing 
resources ; and finally sketches an outline of further 
progress. It is plainly evident that the Committee, 
as a body composed largely of exports, which, as it 
were, holds a watching brief on behalf of the public 
and reports progress from time to time, is capable 
of fulfilling an increasingly useful function. As its 
work becomes more widely known, it should serve 
as a court of first instance for examining proposals 
to facilitate the fuller utilisation of museum col¬ 
lections by the public. In the period under review, 
for example, the Committee has had under consider¬ 
ation a scheme submitted by the Museums Association 
for promoting greater oo-operation between the 
national collections and . provincial institutions. 


The Committee has been in a position to consult the 
authorities responsible for the national collections 
on these proposals, and as a result regional feder¬ 
ations of provincial institutions are being established 
which will not only enoourage freer and fuller inter¬ 
course between the institutions within each group, 
but will also further co-operation with local eduoation 
authorities. Among suggestions for the future, the 
proposal that publicity officers should be added to 
the museum staff opens up a wide vista of possibilities. 

Scientific Utilisation of Coal 

The economic production of liquid fuel and other 
products from coal is a subject which has received 
wide publicity. It formed the theme of Lord Ruther¬ 
ford’s maiden speech delivered in the House of Lords 
a little more than two years ago, when as chairman 
of the Advisory Council of the Department of 
Scientific and Industrial Research he outlined the 
position and its prospects. Later in the same year 
Dr. C. H. Lander, then director of fuel research for 
the same Department, gave an informative Friday 
evening discourse at the Royal Institution (see 
Nature, April 30 and May 7, 1932), in which he 
gave figures showing the technical and economic 
aspects of the problem. It is of interest to note 
that the Miners’ Federation also has tho matter under 
consideration. At the final session on July 7 of the 
annual conference at Scarborough of the Federation, 
Mr. Sadler, of South Wales, moved a resolution urging 
tho Trade Union Congress and the Labour party to 
press the Government to provide capital for estab¬ 
lishing on an industrial basis the extraction of oil 
and by-products from coal. Coal, he said, made 
Great Britain the workshop of the world, and he 
asked tho Conference to be prepared to make use of 
all the aid that science can give in utilising coal. 
Mr. Peter Lee (president) stated that ho wanted to 
see coal used instead of oil wherever possible, but he 
emphasised also the importance of the scientific us© 
of coal, adding that the Miners’ Federation is fully 
aware of the possibilities. Mr. Sadler’s resolution was 
adopted. 

American Museums of Natural History 

Under tho title “The American Museum and 
Defeatism’’, the American Museum of Natural 
History, New York, in its annual report for the 
year 1932, records the strenuous and successful 
endeavour of tho trustees and staff to “defeat 
defeatism”, to use Prof, H. Fairfield Osborn’s slogan. 
Notwithstanding the adverse conditions prevailing 
in the United States, the Museum carried on its 
various activities with a conspicuous measure of 
success, although some curtailment, involving reduc¬ 
tion and retirement of staff and closure of some 
exhibition halls, proved unavoidable. Fortunately 
scientific exploration was affected only to a limited 
degree. Although the trustees were not able to con¬ 
tinue the scientific explorations financed from their 
general funds, seventeen expeditions were sent out 
to various parts of the world for work in zoology, 
paleontology and anthropology, provision for these 
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having been made by specific endowment. Advan¬ 
tage was taken of this enforced restriction in the 
activities of certain members of the scientific staff 
to proceed with research work and publication of 
results. The South Oceanic or Witney Wing was 
completed, one floor being adapted to house tho 
Rothschild collection of birds, which has been 
acquired for the Museum by tho widow and family 
of the lato Mr. Harry Payno Witney. At the close 
of this, the twenty-fifth year of his tenure of office 
as president of the Museum, Prof. Osborn tendered 
his resignation, much to the expressed regret of the 
trustees and tho authorities of the City of New York. 
Prof. Osborn has boon succeeded as president by 
Prof. F. Trubeo Davison ; but in recognition of his 
great services to the Museum, Prof. Osborn has been 
elected honorary preeidont for life. 

Excavations in Iraq 

AccoBDma to a statement issued by Prof. J. H. 
Breasted and circulated by Science Service (Washing¬ 
ton), after a visit to tho vaiious excavations in the 
Near East now being conducted by the Oriental 
Institute of Chicago, the tablet containing tho list of 
kings of Assyria recently discovered at Khorsabad by 
the expedition under Dr. H. Frankfort, will shortly 
be shipped to the United States for study and publi¬ 
cation. The lists arc in cuneiform on two sides of a 
baked clay tablet and contain the names of ninety- 
three kings. They end about 730 b.o. just before 
the reign of Sargon IJ, which began in 722 B.c. As 
the lists cover a period of thirteen or fourteen hundred 
years, they carry back Assyrian history to about 
2200 B.c. and add on unbroken line of eight new 
kings preceding Ushpia, previously the earliest known 
king, who ruled not long before 2000 b.c. Prof. 
Breasted also refers to the discovery at Khorsabad 
of the temple of Nabu or Nobo, mentioned by tho 
prophet Isaiah, which he regards as one of the most 
important finds made by the expeditions of the 
Institute during the past season. As Nabu was the 
god of writing, his temple should, Prof. Breasted 
expects, contain records of importance. At Perse- 
polis, where the excavations aie in charge of Dr. 
E. N. Herzfeld what would appear to be a library 
of records in the Elamite language has been unearthed 
in moving the field railroad. Although at present 
only very imperfectly examined, the tablets would 
appear to contain records connected with tho building 
of tho palaoes. 

Some further particulars of the results of tho 
excavations of the Oriental Institute are given by 
Dr. H. Frankfort in a preliminary account in the 
Times of July 10 and 11. At Tell Asmar, a site on 
the east of the Tigris and Diala, fifty miles from 
Baghdad* identified with the ancient Eshnunna, in 
the course of a successful searoh for evidence which 
might afford chronological relation with the tombs 
of Ur* buildings were discovered belonging to the 
A kk uiian period which have afforded the first view 
of the arrangements, domestic and other* of structures 
of the time of Sargon I. Dr. Frankfort notes 


that certain features of the elaborate sanitary 
system follow the European rather than tho 
oriental type. A temple, “tho House of Abu”, 

Lord of Vegetation, originally founded in pro- 
Akkadian times but twice reconstructed, has 
yielded some remarkable reliefs, among which 
one represents the central mystery of the fertility 
cult, the marriage of the god and goddess, a 
subject of which there are hints in Babylonian texts, 
but no representation known elsewhere. Equally 
noteworthy aro representations of the god partly in 
the form of a snake and of a deity attacking a seven- 
headed monster with a spoar, probably the oriental 
prototype of Heracles and the Hydra. A hoard of 
jewellery in a building of considerable size shows 
survivals from the period of the tombs of Ur. At 
Kafajo, a site 15 miles south-west of Tell Asraor, was 
found the earliest known example of town planning, 
in which closely packed houses of Sargonid date 
formed a long stroot running the whole length of the 
town from north-west to south-east, with side streets 
running at right angles from it. Dr. Frankfort con¬ 
siders that the evidence points to a closer relation of 
the region east of the Tigris to the mountaineers to 
the east and the north than to the Babylonians of 
the plains. 

Megaliths of the Trent Basin 

By tiie publication of the map of the Trent Basin 
(Ordnance Survey Office, Southampton. 4 s. net) the 
scheme for a complete survey of the mogalithic and 
allied remains of England and Wales is nearly half- 
finished. It is, in fact, the fourth of tho series of 
twelve half-inch maps to be issued ; and two more 
are in course of preparation. Tho survey of tho Trent 
Basin is tho work of Mr. C. W. Phillips. In one 
respect his work is especially noteworthy. It has 
resulted in the discovory of a previously unknown 
group of long barrows on the Lincolnshire Wolds, 
centred on two areas, tho valley of the Swinhope 
Beck in the north and the terminal massif between 
Alford and Spilsby on the south, their distribution 
being rigidly confined to tho chalk. Happily, it 
would appear, they have not boon disturbed, 
except in two instances, in which digging does not 
appear to have penetrated to the deposit. It is 
regrettable that tho same cannot be said of the 
western of the two groups into which the megalithio 
monuments of the area fall. In Derbyshire and on 
tho confines of Cheshire and Staffordshire, the 
monuments, though not numerous, are among the 
most famous and interesting of their kind in England. 
Unfortunately, Arbor Low is the only one which has 
been investigated scientifically. Tho others were 
examined in the eighteenth or nineteenth century, 
and in some instances it is now impossible to deter¬ 
mine their exact character archaeologically, either 
from examination of the monuments themselves or 
the records where any exist. One feature in which 
the inap of the Trent Basin differs conspicuously 
from its immediate predecessor* the map of Neolithio 
Wessex* is in the absenoe of any indication of ancient 
vegetation. This is due to differences of opinion 
among Vegetarian experts*. 
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Race and the Precipitin Test 

Conclusions of some considerable interest to 
physical anthropologists and students of questions 
of race are drawn by Prof. V. Suk of the Anthro¬ 
pological Department of Masaryk Univorsity, Brno, 
from the results of work on racial immunity on the 
basis of the precipitin test (Act. Soc. Sci. Nat , 
Moravian, 8, fuse. 4, sig. 6). The author’s objective 
was the differentiation by biological experiments 
between micro- or meso-diacritical races and the fully 
established pan- or macro-diacritical races. The 
material for sera and anti-sera was derived from 
Eskimo, Kalmuk, Nordic (Slovakia and Bohemia), 
Baltic, Alpine (Czech), Gipsies and Jews. Four 
hundred and five experiments, with eight dilutions, 
thus giving more than three thousand precipitations, 
were made. Without going into details, it may be 
said that the highest degree of reaction was given 
by the compared Eskimo-Kalmuk groups, hence 
regarded as pan-diacritical and fully established 
races, and the lowest by Jew-Nordic. On the basis 
of his results, Prof. Suk enters into a discussion of 
raoial types at some length, taking into account, in 
particular, the work of Keith, Parsons and of Ruggles 
Gates on Amerindian crosses in Canada. He offers 
the opinion that the various groups among Europeans 
are not fully established races, but inconstant varia¬ 
tions in process of making, while the modem racial 
liistory of Europe shows no visible trend to develop 
typos such as ‘Nordic’, T)inarie\ ‘Alpine’, etc., into 
true races, but rather to form new groups, according 
to geographical distribution, such as ‘English’, 
‘North American’, ‘Gorman’, ‘Italian’, and so forth. 
It is regarded as doubtful if such groups will ever 
attain the status of true races. The present investi¬ 
gation seems to show that all these types are of one 
stock and that Europeans in general are a very old 
variation of the species Homo. 

Walnut Production in England 

Some: account of the steps that are being taken 
to promote and improve walnut production in 
England is given by J. B. Hammond in the annual 
report of the East Mailing Research Station for 1932. 
As the outcome of a large and successful walnut 
survey and competition in 1929, propagation studies 
have been started with carefully selected trees from 
different parts of England. Material has also been 
collected from other countries, notably France and 
California, including scions from trees known to 
produce the ‘burred’ type of wood valuable for 
cabinet making. Up to the present, grafting has 
only proved successful if carried out under glass, a 
frame with bottom heat of 60°-70° F. being used, 
but the plants can be hardened off after three weeks 
and, if grafted in June, are ready to be planted out 
by the end of AuguBt. Nuts may be produced after 
3-5 years. A good nut should contain at least 50 
per cent oil, for if the value is lower the water con¬ 
tent is correspondingly increased, which results in 
impaired flavour and a tendency to shrivel during 
storage. The methods of storage are of the first 
importance. Cold storage at 38° F. combined with 


90 per cent humidity prove entirely satisfactory. If, 
however, a higher temperature is maintained, a 
fungicide is necessary. Common salt, preferably 
mixed with coco-nut fibre or sodium phosphate to 
take up the moisture absorbed from the atmosphere 
by the salt, may bo safely used, and nuts placed in 
earthenware crocks in alternate layers with this 
salt mixture keep in good condition until the follow¬ 
ing spring. 

Report of the Empire Marketing Board 

It in encouraging to learn from the Report of the 
Empire Marketing Board for 1932 33 (H.M. Station¬ 
ery Office, 1$.), that in spite of the economic depres¬ 
sion during this period, twenty-four new rt^cords in 
the shipment of Empire products to Great Britain 
have been set up. Among the outstanding examples 
where the increase in the import has been nearly or 
even more than doubled are Australian eggs, Canadian 
tobacco, British West Indian bananas and New Zealand 
pears. Although a reduced vote has precluded any 
extension of its research programme, the Board has 
in general been able to maintain its grants, and a full 
account of the work in hand at the various institutes 
benefited is given in the report. Progress continues 
in the planning of joint programmes of research, and 
suggestions of special problems requiring investi¬ 
gations have been received from India and the 
Colonial Advisory Council of Agriculture and Animal 
Health during the past year. Tho market intelligence 
ser vicos have been continued and far-reaching 
developments in this direction are anticipated since 
the inauguration of an Empire broadcasting service 
at the invitation of the B.B.C. Considerable success 
has attended the Board’s publicity activities, and 
both the number of films available and the public 
demand for them has been trebled during the year 
under review. 

Exploration in the Gobi Desert 

Attention may bo directed to an article by Dr. 
R. C. Andrews on “Exploration in the Gobi Desert’’ 
(National Geographic Magazine , June 1933) which 
recounts the work of the Central Asiatic Expedition 
under his leadership in various years between 1922 
and 1930. The importance of the article lies in the 
fine pictorial record of the Gobi Desert and Inner 
Mongolia. Tho juctures illustrate the topography 
and anthropology but are of interest mainly in their 
relation to the extraordinary palaeontological dis¬ 
coveries, including a number of early mammals as 
well as the eggs of the dinosaur (see also p. 81 
of this issue). Many of the pictures are colour 
photographs. 

The Antarctic Continent 

In a lecture to the Royal Institution delivered on 
March 3 on the new polar province in the Antarctic, 
Sir Douglas Mawson, after pointing out the extent 
of the antarctic that has been placed under the 
administration of the Australian Commonwealth, 
outlined the most recent ideas with regard to the 






July 15, 1933 


NATURE 


95 


antarctic continent. His own discoveries in the 
Australian province confirm the belief, previously 
held, of the continuity of the southern land mass. 
The rocks are pre-Cambrian and early Palaeozoic 
in the main but on the Pacific side there is a large 
tract of Permian to Triassio bods lying almost hori¬ 
zontally on the older formations. South of the 
Amerioan continent, however, a region of different 
tectonic structure is found with folded beds of 
secondary and tertiary age. This region, known 
generally as Graham Land, appears to be an island 
chain bound together and to the continent by a 
permanent shelf-ice sheet of great thickness. Sir 
Douglas Mawson pointed to the possibility of the 
Ross Barrior at the head of the Ross Sea extending 
unbroken to the barrier at the head of the Weddell 
Sea. If this is the case, the archipelago of Graham 
Land is not part of the antarctic continent but is 
joined to it by a vast shoot of floating shelf-ice. The 
lecture has recently been made available in pamphlet 
form. 

Treatment of Pernicious Amcmia 

The treatment of pomicious anaemia by a diet 
containing largo amounts of liver or by the oral 
administration of an extract of liver or of desiccated 
stomach tissue is now the standard treatment for 
this disease. For patients who are sovorely ill and 
cannot tolerate oral administration, the intramuscular 
or intravenous injection of a potent extract of liver 
may be a life-saving measure ; moreover, by the 
parenteral route, Hrnaller doses are required and the 
response of the blood is quicker. The British Drug 
Houses, Ltd., London, N.l, are now issuing an extract 
of liver for intramuscular injection. Each cubic 
centimetre contains the anti-aneemic principles of 
50 gm. of fresh liver, whilst its depressor effect does 
not exceed that of a 0*0005 per cent solution of 
histamine acid phosphate when introduced by the 
intravenous route into an etherised cat. In addition 
to Liver Extract B.D.H., and Liquid Liver Extract 
B.D.H., preparations for oral administration in the 
treatment of pernicious aneomia, the British Drug 
Houses also issue the product 'Livogen’, which is 
a highly concentrated liquid preparation containing 
in one fluid ounce the wholo of the hiemotopoiotie 
principles (including vitamin B) of four ounces of 
fresh liver. It contains additional vitamin B extract 
equivalent to one ounce of fresh yeast in each fluid 
ounce, together with five grains of haemoglobin. For 
the specific anosmias, in which massive doses of 
iron are indicated, iron ammonium citrate may be 
dispensed with Livogen, the two products being in 
evory way compatible. Livogen is recommended for 
use in convalescence from severe illness as well as 
in both primary and secondary anaemias. 

Odour of Vulcanised Rubber 
As the rather unpleasant odour of vulcanised 
rubber limits its applications, the Rubber Growers' 
Association has instituted an investigation into its 
causes and prevention (Bull. Rubber Qrotvera ’ Associ¬ 
ation, May, JM3), When rubber goods were made 


from inferior grades of wild rubber, their smell was 
due to putrefactive changes, but in these days of 
plantation rubber, the trouble arises mainly from 
the accelerator employed, although macintoshes and 
other proofed goods owe their smell to the low-grade 
petroleum and coal-tar naphtha products that are 
usod as diluents when the rubber is manufactured. 
Vulcanised goods can ofton bo temporarily freed 
from odour by steaming them, but permanent free¬ 
dom can only bo secured by removing the substances 
that give rise to odour, whether they be constituents 
of the raw rubber or added to it in the course of 
manufacture. The smell due to accelerators may be 
of the ‘sulphide* or of the ‘amino* type, according 
as they contain sulphur or amino-nitrogen. So far, 
no good accelerator that is free from those constit¬ 
uents has boon found, but Messrs. H. P. Stevens and 
E, J. Parry, the chemists in charge of the investi¬ 
gation, have discovered that tho presence of zinc 
carbonate in the compounding mixture reduces tho 
smell to a minimum. The slight ‘amino* smell 
characteristic of the unvulcanised plantation rubber 
has been traced by them to the proteins, and not to 
the resins, present in the raw material ; and it can 
be practically eliminated if the latex is purified by 
such methods as digestion with dilute caustic, centri- 
fiiging, croaming, ultra-filtration, or dialysis. When 
tho problem has been definitely solved, it will bo 
possible to use vulcanised rubber for lining food- 
containers and brewers’ vats, and in the preparation 
or packing of foodstuffs in general. 

Heating of Domestic Pendant Lamp Fittings 

The usefulness of scientific research on everyday 
domestic devices is shown by a paper road to the 
Institution of Electrical Engineers by P. D. Morgan, 
H. G. Taylor and W. Lethersich on April 20. The 
problem they had to solve was to find the best way 
of keeping the heating of lamp fittings and their 
connecting flexible wires at such a low value that 
tho rubber insulation would not deteriorate. This 
deterioration takes the form of hardening and making 
brittle the rubber surrounding the wire. In this 
case a slight disturbance may cause it to crack off 
and expose the bare conductor. This may lead to 
a short-circuit and so possibly to igniting the ‘flex'. 
It would be a rare occurrence but it would be advisable 
to prevent it. The deterioration of the rubber is 
due to its oxidisation, which is accelerated by heat. 
The introduction of gas-filled lamps has appreciably 
raised the temperature of the flexible wire connected 
to tho holder and thus the problem has become more 
urgent. 

The solution adopted in the United States is to 
use flexible cords capable of withstanding higher 
working temperatures than the usual standard rise 
of 23 *4° C. at a distance of f in. frofn the te rmina l, 
A lampholder and its connecting leads receive heat 
by conduction through the cap from the hot gas in 
the lamp and dissipate it by radiation and con¬ 
vection. It is necessary to make the heat conducted 
through the cap of the lamp smaller and facilitate the 
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dissipation of heat from the surface. The authors 1 
experiments show that by putting a 6 in. metal disc 
above the conical shade of a 60 watt lamp, the final 
steady temperature was reduced from 67 *6° to 23° C, 
With a 200 watt lamp in a 14 in. enclosed bowl and 
canopy, the temperature t ise was 83 '6° C. By removing 
the domed top of the canopy, replacing it by a flat 
metal disc 6 in. in diameter, putting the holder 
mainly outside the canopy, placing a disc in the base 
of the canopy, putting a mica disc in the lamp and 
using a mouldod holder, the temperature rise was 
only 23° C. 

Microscope Technique 

The current issue of the Journal of the Royal 
Microscopical Society (vol. 63, pt. 1) contains Mr. 
Conrad Beck’s presidential address on microscope 
illumination, which should be read for its useful 
observations on the substage condenser in relation 
to the objective. In the same issue Dr. P. Gray 
summarises and classifies in convenient form the 
methods of fixation of animal tissues which have 
been found most successful for different purposes, 
and Mr. D. P. Wilson describes a simple and inex¬ 
pensive apparatus for trimming paraffin blocks, 
which can bo used upon a Cambridge rocking micro¬ 
tome and will be found particularly useful for trim¬ 
ming email blocks so as to ensure a straight ribbon 
of sections when the block is being cut. 

International Congress of Anthropological and 
Ethnological Sciences 

Arrangements are well forward for giving effect 
to the decision of the international conference hold 
in Basel recently (see Nature of May 20, p. 719) that 
an International Congress of the Anthropological and 
Ethnological Sciences should be established and that 
the first meeting should be held in London in 1933. 
It has now been decidod that the session will take 
place on July 30-August 4, 1933. An executive 
committee will be responsible for the preparations 
for the Congress. At a meeting of the Royal Anthro¬ 
pological Institute held on July 4, Capt. T. A. Joyce 
was elected chairman of the Executive Committee, 
Mr. H. Beazlcy, treasurer, and Prof. J. L. Myres and 
Mr. Alan H. Brodrick, joint honorary secretaries 
with Mr. Adrian Digby as assistant secretary. Accom¬ 
modation for the meetings of the Congress offered by 
University College, London, and the Wellcome 
Historical Medical Museum, has been accepted 
provisionally. 

Announcements 

Prof. F. Paneth, formerly director of the 
Chemical Institute of the University of Konigsberg, 
has recently been elected a foreign honorary member 
of the American Academy of Arts and Sciences, 
Boston. 

Dr. W. L. Balls, director of the Botanical Section, 
Ministry of Agriculture, Egypt, has been appointed 
cotton technologist to the Ministry of Agriculture, 


Egypt. Dr. J. Templeton has been appointed director 
of the Botanical Section in succession to Dr. Balls. 
Dr. Templeton has boon in the service of the Egyptian 
Government since 1921, prior to which ho was a 
lecturer in the Botanical Department of the 
University of Edinburgh. 

Mb. A. Jones has recently been appointed by the 
Secretary of State for the Colonies to be assistant 
superintendent of agriculture. Gold Coast. 

The British Pharmaceutical Conference will be 
held on July 24-28 in London, with its headquarters 
at Grosvenor House, Park Lane, W. 1. The president 
of the Conforonee will be Mr. John Keall, president 
of the Pharmaceutical Society of Great Britain. 
Some thirty papers of scientific interest will be 
presented and a discussion will be hold on the 
Pharmacy and Poisons Act, 1933. Further inform¬ 
ation can be obtainod from the Secretary, Pharma¬ 
ceutical Socioty of Great Britain, 17, Bloomsbury 
Square, London, W.C.l. 

In the article entitled “Plaice Fishery of the North 
Sea 11 (Nature, July 1, p. 36, par. 6), the following 
sentence appears : “In both England and Holland, 
too, a considerable industry is said to exist in supply¬ 
ing small fish to fish meal and fertiliser factories.* 1 
This is incorrect. Miss D. E. Thursby-Pelham in her 
“Report on the English Plaice Investigations during 
tho Years 1926 to 1930”, on which the article was 
based, refers to “Germany and Holland”. In Germany 
this industry is very considerable, whereas in England 
it is practically non-existent. 

Applications are invited for the following appoint¬ 
ments, on or before tho dates mentioned:—An 
assistant in the Mining Department of the North 
Staffordshire Technical College—The Clerk to the 
Governors, Education Offices, Town Hall, Hanley, 
Stoke-on-Trent (July 17). A lecturer in mechanical 
engineering at the Rutherford Technical College, 
Newcastle-upon-Tyne—'The Director of Education, 
Education Office, Northumberland Road, Newcastle- 
upon-Tyne, 2 (July 20). A lecturer in the Depart¬ 
ment of Physiology and Biochemistry at University 
College, Gower Street, London, W.C.l—The Secre¬ 
tary (July 21). A full-time lecturer in mechanical 
engineering at the Leeds Technical College—Tho 
Director of Education, Education Offices, Calverley 
Street, Leeds (July 24). A head of the Engineering 
Department of Cheltenham Technical College—The 
Secretary (July 24). A director of the Warrington 
Museum—The Clerk to the Committee, The Museum* 
Warrington (July 31). A teacher for workshop pro¬ 
cesses of printing on textiles and a teacher for the 
design of woven fabrics in the School of Applied Art* 
Giza, Egypt—The Director, Egyptian Education 
Office, 39, Victoria Street, London* S.W.l (Aug. 10). 
An assistant lecturer in applied mathematics at 
University College* Swansea—The Registrar (Sept. 6). 
A lecturer in psychology at King's College of House¬ 
hold and Social Science, Campden Hill, Leaden* 
W.8—The Secretary. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of, refected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous cornmunu'ations,] 

Gonadotropic Hormones and Cancer 

Interest in the relations between the anterior 
pituitary and tumour growth has boon considerably 
stimulated of late by the claim of Zondek, Zondek 
and Hartoch 1 that the growth rate of the Ehrlich 
carcinoma, in mice is greatly retarded by the adminis¬ 
tration of large quantities of ‘prolan’. In a subse¬ 
quent paper. Gross 1 described previous experiments 
in which he found that administration of ‘prolan’ 
had no appreciable effect on the growth of a 
transplantable sarcoma beyond a doubtful accelera¬ 
tion. | 

We have carried out some preliminary experi¬ 
ments on the effect of pituitary and pregnancy urino 
extracts on the growth of the Jonsen rat sarcoma 
implanted in rats of the hooded Reading stock. The 
tumour strain was kindly givon by Dr. J. A. Murray, 
and we have to thank Dr. S. K. Kon of Reading, 
and Miss E. Gilroy of Edinburgh, for supplying the 
animals. 

In a group of twenty-four rats, bovine anterior 
lobe extract—prepared by the ammonia method of 
Wieaner and Shoard*—was administered before and 
after tumour inoculation. The present state of the 
standardisation problem makes it impossible to give 
any reliable statements regarding the potency of the 
extract used, but 1 *0 c.c. was equivalent to 1 *0 gm. of 
fresh anterior lobe. The experimental animals received 
six subcutaneous injections of 0*5 c.c, each during the 
ten days prior to the tumour inoculation and fourteen 
doses in the fifteen days following. In two animals 
no tumour resulted ; in two others the tumour may 
have taken, but if so, regression occurred very early ; 
in the remaining animals the tumours grow well. 
Measurements were taken every three days ; the 
animals were killed on the sixteenth day after im¬ 
plantation and the tumours were removed and 
weighed. The range of variation was 0-23 gm. if 
the negative oases are considered, and 4-23 gm. if 
only the positive cases ore considered. If the figures 
obtained are compared with the standard figures 
observed in twenty-six animals under equivalent 
normal conditions (range of variation, 0-25 gm.) 
it is found that the growth-rate of the tumours in 
the injected animals differs but slightly from the 
‘standard* growth-rate. If tho negative oases of the 
pituitary experiment are discarded for comparison 
of actual weights, it is found that the difference 
between the normal aeries and the pituitary series 
is negligible ; the actual difference is I -04 gm. with 
a probable error of 1 *19. 

In a second experiment employing twenty-four 
rats and conducted by exactly the same technique, 
we used a gonadotropic preparation of pregnanoy 
urine obtained from a batch of the protein residue 
which is rejected at one stage when highly purified 
extracts are prepared by the method of Wieaner and 
Marshall 4 . Notwithstanding claims made in the 
literature, it is not possible in the present state of 
°ur knowledge to make any exact statement regard¬ 


ing the potency of any extract. As an indication* 
however, it may be mentioned that in a control 
experiment it was found that about one two - 
thousandth of the total given to tho tumour rats 
was sufficient to produce oestrus in rats aged 32 
days. 

After having received six doses of 0-5 c.c. of the 
extract dining the ten days preceding implantation, 
and fourteen similar doses during the succeeding 
fifteen days, the animals were killed and the tumours 
removed and weighed on the sixteenth day. The 
tumour weights varied from 13 gm. to 33 gm., the 
average being 22-46 gm. Comparison with the 
standard series shows (a) that thore is no difference 
in the incidence of successful implants, and (b) that 
there is an undoubtedly significant increase in the 
growth-rate of tumours in the animals treated with 
gonadotropic hormones from urine. The difference 
between the respective average weights of treated 
animals and controls is 8-29 gm. with a standard 
error of 1-63 gm. The difference of the means is 
thus 7 -54 times tho probable error. 

This acceleration effect is in accordance with 
Gross’s findings, and one might be inclined to regard 
the gonadotropic hormones as factors promoting 
tumour growth. Although their appearance in certain 
cases of malignancy might ho interpreted from this 
point of view, extreme caution is advisable, and 
Zondek, Zondek and Hartoch have obtained contra- 
distinct results. It therefore seems advisable to 
refrain from any dofinite interpretation, but at 
present it appears that the views of Zondek, Zondek 
and Hartoch—implying that gonadotropic hormones 
are secreted in defence against the tumour—are not 
supported by any data save those supplied by these 
authors themselves. 

B. P. Wiesnxr. 

Macaulay Laboratory, 

Institute of Animal Genetics, 

University of Edinburgh. 

Alexander Haddow. 

Department of Bacteriology, 

IJniversity of Edinburgh. 

June 10. 

1 H. Zondrk, JJ. Zondek and W. Hartoch, Klin. Woch., 11, 1784; 
1932. 

* L. Gross, Z. Krebgfonch., 88, 289 : 1933. 

* H. H. Wieanor and N. M. Sheard, ‘’Maternal Behaviour in the 
Rat”, Edinburgh. 1933. 

* C. P. Winner and P. G. Marshall, Quart. J. K*p. Phy9iol.,n t 147; 
1932. 


Accumulation of Ions by Living Cells 

There appears to be a growing amount of mis¬ 
understanding about tho different hypotheses so far 
offered in the endeavour to aooount for the accumula¬ 
tion of ions by living colls. As an example I quote 
from a recent papor by Asprey 1 ; "It is noteworthy 
that Briggs 8 has advanced a theory, thermodynamic¬ 
ally sound, showing how the accumulation of solutes 
in the cells of Valonia and NiteUa can be explained 
. . This not only affirms the adequacy of Briggs’s 
explanation, but also accepts his supposed proof 
that previously proposed theories are thermodynamic¬ 
ally unsound. Neither proposition is correct. 

Briggs argues that the ionic exchange hypothesis 
proposed by me* under the title : "The Accumulation, 
of Ions in Living Cells—a Non-Equilibrium Condi¬ 
tion**, is invalid because at equilibrium it would not 
account for the accumulation of ions. Argument 
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from equilibrium obviously does not disprove the 
validity of n theory explicitly restricted to “non- 
equilibrium” or perhaps better, “dynamic equili¬ 
brium” conditions. Similar arguments might equally 
well havo boon used to disprove Briggs’s own theory, 
which also implies the absence of true equilibrium. 
It seems possible that Briggs was misled by iny 
unfortunate uso of the word “equilibrium” in tho 
discussion of certain equations whore tho term 
“dynamic equilibrium” would have boon more exact 
(he., pp. 403-4). Those equations not only indicate 
the upper limits of ion accumulation during dynamic 
equilibrium, but also predict that if true equilibrium 
were actually attained, accumulation of ions would 
stop, just us Briggs showed by more elaborate reason¬ 
ing. This truo equilibrium would bo attainable only 
in the absence of all metabolism, and it is this, rather 
than the dynamic equilibrium indicated by tho title 
and context of my paper, which is discussed by 
Briggs. In addition to his theory there is therefore 
also my own theory which is physically sound and 
antedates ami underlies his. 

What is more important is the fact that, while 
my theory is, with minor modifications, competent 
to explain the observed conditions in tho case of 
Valonia , Briggs’s theory is not. According to Briggs’s 
own calculations, his theory falls short of predicting | 
tho observed accumulation of potassium by more 
than one-half (Lc. p. 259 ). To put tho matter in 
another way : his explanation would be adequate 
if sea-water had a pH of 6 *3 instead of 8 *0, a potassium 
content of 10 * N instead of about 10'* N, and a 
chloride content of 10‘ a N instead of about 0 *5 N. 
Since such assumptions would be fantastic, it is clear 
that Asprey is not justified in stating that tho 
accumulation of solutes in Valonia can be explained 
by Briggs’s theory. The same can probably be said 
in regard to the ease of NiteUa, which is not analysed 
by BriggH. 

1 soc no good reason for denying the possibility 
of cyclic changes in permeability such as Briggs 
assumes. On the contrary, his constructive contribu¬ 
tion to current thought in this field seems to me both 
opportune and valuable. Certainly no theory as yet 
advanced can be regarded as more than a working 
hypothosis. But Briggs’s is only one of several such 
hypotheses, and will eventually have to bo supple¬ 
mented if not supplanted by other explanations 
which are bettor able to account for what we know 
to be true about the accumulation of solutes in living 
cells. 

S. C, Brooks. 

University of California, 

May 11. 

> Aftprcy, «. F., T'roc. Roy. Soc., B, 112, 451-72 ; 1933, 

• Briggs, G. E., ibid., 107, 248-69 ; 1930, 

1 Brooks, R. f!., I‘rolopla*mci, 8, 330-412 ; 1920. 


After the remarks of Prof. Brooks in the final 
paragraph of his letter it would be ungracious as 
well as only part of the truth if I merely stated that 
I was not misled about the point of dynamic equili¬ 
brium and that I maintain that his theory is thermo¬ 
dynamically unsound. The rest of the truth is that 
it was a critical consideration of his theory that led 
me to suggest an alternative. 

The theory suggested by Prof. Brooks assumes a 
membrane consisting of a mosaic of areas, some 


permeable to anions and some to cations, between 
the cell-sap and the external solution. An accumula¬ 
tion in the sap of ions, sueh as K and Cl, is explained 
by the anions of an electrolyte, such as H,CO„ 
passing through the anionic areas in exchange for 
Cl ions and the cations through the cationic areas in 
exchango for K ions. 

Let us consider a simple system : in the sap, H and 
HCO a ions are maintained by the production of 
carbon dioxide at a concentration higher than that 
outside the enclosing membrane, the concentration 
of H equals that of HCO„ the mobility of the two 
ions is assumed to be equal whether in the liquid 
or in the membrane ; the same applies to K and Cl 
ions except that their concentration is the same in 
the sap as outside. If K ions are to be driven into 
the sap against a concentration gradient then there 
must be a gradient of electric potential, tho sap being 
negative to tho outside : if 01 ions are to bo driven 
in, tho gradient must be in tho opposite direction. 
It is obvious that the sap as a whole will bo at the 
same potential as the external solution, since the 
H ions pass out of tho sap as rapidly as tho HCO s 
ions. Near to the anionic areas the sap will be positive 
and the external solution negative to the bulk 
solutions because the HCO, ions have a shorter path 
to the outside than have the H ions, and hence in 
the sap there will be a local exoees of Cl ions and 
deficit of K ions, while outside tho reverse will hold. 
Noar the cationic areas it will be in tho outside 
solution that there will bo a local excess of Cl and 
deficit of K ions. There will be no accumulation of 
K and Ci ions in the sap from outside in such a 
system ; the H ions passing out will be balanced 
electrically by tho HCO, ions passing out with equal 
facility. Anions could be accumulated if HCO, passed 
out more toadily and the sap was positive to the 
external solution, or cations if tho reverse held, but 
not both. Such wore the objections raised to Brooks’s 
theoiy. 

The theory which I suggested resembled the above 
only in that it postulated the production of an 
electrolyte by the cell which was permeable to both 
ions. For the mosaic it substituted periods of greater 
permeability to anions alternating with periods of 
greater permeability to cations. Prof. Brooks says 
such a theory cannot explain the condition in Valonia 
without fantastic assumptions. The mechanism can 
account for accumulation to any extent; it is only 
a question of the ratio, inside to outside, of the 
concentration of the ions of the produced electrolyte. 
Tho numerical example was based on the data of 
Osterhout and Doroas 1 for carbon dioxide, which was 
assumed to be tho electrolyte. To account for the 
known accumulation of potassium chloride, tho not 
unreasonable assumption of a greater concentration 
of undissociatod carbonic acid at on earlier stage in 
the history of the cell or the production of other 
electrolytes is required. On the basis of tho former 
assumption tho cell in question would be losing ions 
such as Cl under the conditions given. This would 
be a necessary consequence of any theory involving 
permeability of the membrane to anions, for the 
concentration of HCO, ions in the external solution 
is greater than that in the sap according to the data 
of Osterhout and Dorcas used in tho calculation. 

G. E. Briggs, 

Botany School, Cambridge. 

May 29. 

* Osterhout and Dorcto, J , Gen. PAjrtfaf., 9, *66; 10*6. 
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Influence of Geophysical Factors on the Frequency 
of Lightning Strokes on an Area 

During the past three yours we have been ex¬ 
ploring by geophysical moans regions which are 
frequently struok by lightning 1 . These experiments 
were based on the assumption* that the lightning, 
which has all the properties of tho spark discharge, 
must choose tho path with tho least resistance. 
When the discharge takes place between tho cloud 
and tho earth, this path consists of the thickness of 
tho air and the surface layer of ground. Therefore 
our aim was to explore the conductivity of the ground 
and of tho air. 

The increase in the conductivity of the air may be 
due to tho increase of its ionisation, and as tho 
ionisation factor must be connected with tho place 
of observation, it is natural to assume this factor to 
bo the increased concentration of the radioactive 
elements in the rocks, which, by moans of their 


radiation, cause tho ionisation of the air. The con¬ 
ductivity of the ground depends on its chemical 
structure. 

Wo have carried out measurements of radio¬ 
activity and made electrical surveys in ten regions 
well separated (outskirts of Leningrad, Moscow 
and Cheljabinsk in the Ural), in all, 405 points. 
In connexion with radioactivity, we have moasurod 
tho intensity of tho penetrating earth radiation by 
an electrometer of special type. Electrical survey 
was accomplished at the same places by the method 
of ‘electrical boring* of Schlumberger. In eight out 
of ten regions the work was carried out on the electric 
power lines. The results are shown by the curves 
representing the change of intensity of the penetrat¬ 
ing earth radiation and by profiles indicating the 
layers of rooks with the definite olectrooonductivity. 

The results of the investigation show that tho 
points of the lightning strokes always correspond to 
the places with increased intensity of tho earth 
radiation, and that the character of the curve of the 
penetrating earth radiation depends on the layer 
with the definite conductivity lying sometimes at a 
considerable depth. 

Fi C - I shows eleotroprofiles and curves of the 
intensities of the penetrating earth radiation for 
two regions, one of which (above) is frequently struok 


by lightning while the other (below) is not struck. 
Tho points of observations were situated at the 
supports at a distance of 200 metres one from another. 
The arrows indicate tho supports of the electric 
power line which were damaged by the thunderstorm 
discharges. The correlation of these figures emphasises 
the importance of the intensity of the penetrating 
earth radiation and the character of tho underground 
layers of rocks for the frequency of lightning strokes 
in the area in question. 

L. N. Bogojavlensky. 

Radiological Laboratory of tho Central 
Chamber of Weights and Measures, 

Leningrad. 

1 Elertritcheatw, No. 5, 193! ; No. 10, 1932. J. Phys. «t liadium , 
April 1931. 

* Jmuzfrcet Uou^-t, C.It., June 4 ; 1928. Dauz^rn ot. Rounot.-C./f., 

June 18; 19*28. Itouturlc. H.U.E ., Fob. 21, 1931. Dau*£re, R.G.E 
Oct. 21. 1931. 


Effect of Mechanical Stress on the 
Disruptive Strength of Dielectrics 

An intt?resting problem is in¬ 
volved in the question whether the 
disruptive strength of a dielectric 
may bo affected by simultaneous 
mechanical strai n or not. Some 
investigations (Goodlot, Weioker) 
have led to tho conclusion that with 
porcelain insulators such an influ¬ 
ence does exist. We have investi¬ 
gated this problem in the case of 
well -defined insulating materials 
and with as high specific stresses as 
possible. Details will be published 
in the Archiv fur Elektro-technilc. 

Tho first method used was pres¬ 
sure on a metallic sphere. In this 
case tho points of electrical and 
mechanical stresses nearly coincide, 
namely, at the apex of the sphoro; 
moreover, it is possible to apply 
very high specific stresses, because of the small 
surface of contact. The mechanical and olectrical 
forces arc parallel. With increasing weight the 
disruptive strength at first increases, reaches a 
maximum, then decreases again. Tho most probable 
explanation for this behaviour is that at first the 
test-piece becomes compressed : thoreforo its strength 
increases. Later on, destructive moments such as 
dilatation and shearing forces outweigh the compress¬ 
ion effect and the disruptive strength decreases. The 
specific weight at the point of maximum is of some 
critical value. This critical weight is proportional to 
tho thickness of tho test specimen, and to the radius 
of curvature of tho sphere. The first of these results 
is evident; the second arises from the fact that the 
contact surface also increases with radius. 

An appreciable effect of mechanical stress is only 
attainable with small spheres. As regards the greatest 
percentage change in electric strength from zero 
weight to tho maximum point, this valuo is inde¬ 
pendent of the thickness of material, but diminishes 
greatly with increasing radius of the sphere. The 
same results were obtained with mica, glass, celluloid, 
and rubber. With rubber it was important to measure 
not only the voltage, but also the thickness, which 
varied to a great extent with mechanical load. The 
changes in thickness with glass and mica can be 
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neglected, since they are only of the order of 1 per 
cent. 

Another way of applying mechanical stress is by 
linear tension, which acts perpendicular to the 
electric force. The steel clamps which fixed the 
dielectric touched only its inner part, not its edges, 
in order to avoid any notch effect. By carefully 
placing the clamps, one can reach mechanical stresses, 
which are near the theoretical tensile strength (some 
10 4 kgm. /cm.*). The dilatation of mica perpendicular 
to the electric force also caused in this case decrease 
of the electric strength. The decrease of thickness by 
mechanical stress has also been considered. We 
succoeded in measuring the thickness by means of 
a microscopic method. 

A third application of strain took plane with thin 
blown glass bulbs. Oru* side of the bulb communicated 
with the aid of a water-filled copper pipe with a 
hydraulic pump, the other side was in contact with 
water at atmospheric, pressure. The pump was 
earthed and the high tension was carried to the outer 
vessel. In applying pressure on the concave side of 
the bulb, the wall of this latter was subjected to a 
stretching strain ; in applying the pressuro on the 
convex side, it was subjected to a pressure strain. 
Dilatation caused diminution of the disruptive 
strength, and compression caused increase. 

Finally, it may be remarked that bending had no 
effect at all. 

It may porhaps be thought that the observed 
effects, namely, increase of disruptive strength by 
compression , decrease by dilatation of the material , 
are only due to irreversible microscopic changes, such 
as capillary crevices in the pieces to be tested. 
Experiments carried out by stressing and afterwards 
relieving the specimen showed a fair return of dielectric 
strength to the original values. The changes therefore 
appear to be reversible. Theoretically, the me* 
chanioal effect on electric strength may be a molecular, 
as well as a microstructural one. Whereas in glass 
and rubber the former is more probable, as they have 
but few microscopic pores, in mica we have to deal 
partly with thin flat voids between the different 
layers of the crystal. 

We are much indebted to Prof. K. W. Wagner, 
president of the Heinrich-Hertz-Institut, for his help 
during the course of this work. 

Axdreas Gemakt. 

Takeo Akahiba. 

Heinrich-Hertz-Institut fur 
Schwingungsforschung, 

Berlin. 

May 29. 


Constancy of Light Frequencies and the General 
Relativity Principle 

It is the purpose of this note to direct attention 
to the importance of a recent experiment 1 on the 
constancy, with time, of the frequency of light from 
an emitting atom, from the point of view of the 
general relativity theory, or any other theory of 
space-time structure. In the experiment in question, 
light is sent over two paths of different length and 
made to interfere at the point of observation. The 
number of waves retardation was measured as a 
function of time with the result that a measured 
retardation of 1-4 i 1*1 x 10 -1 fringes per day was 
observed for a path-length of 682,000 wave-lengths. 


The conclusion is that either a frequency increase of 

— {■* = (2-8 ± 2-3) X 10-» 

at f 

occurs per second or else there is a corresponding 
decrease in the velocity of light. 

In spite of the change in the gravitational potential 
for any observer, due to the expanding universe, no 
such effect is to be expected for the general relativity 
theory, as has been shown by McVittie*. The reason 
for this is obvious from general considerations; 
for since an observer at one place finds the same 
value for a fundamental quantity such as the velocity 
of light or the frequency of an emitting atom as on 
observer at another place, and time and space 
co-ordinates are members of the same co-ordinate 
system, an observer at one time should find the same 
value as another observer at a different time, if the 
general principle of relativity is to hold. 

This effect will exist, however, for any theory which 
holds that time and spaoe aro not members of the 
same co-ordinate system. An example of such a 
theory wliicli predicts correctly the constants in¬ 
volved in the expanding universe, is one which I 
have recently proposed*. In this theory, the universe 
is regarded as filled with a perfect gas, subject to 
the action of gravitation, interspersed thinly with 
dense bodies in the form of stars. It is shown that 
the entire system undergoes a periodic vibration the 
period of which is equal to 

T =* VnJkpQ 

where k is the gravitational constant and p 0 the 
average density. If the uni verso is in an expanding 
phase, an observer sees surrounding bodies receding 
from him, in agreement with experiment. 

This theory indicates that the velocity of light will 
remain constant for any observer. No vibrating bodies 
capable of producing a frequency were investigated, 
but if it is assumed that vibrating bodies can be 
formed from the medium and that their frequency 
is controlled by the density of the medium and is 
inversely as the density, an agreement is obtained 
with the observed red shift in the neighbourhood of 
a heavy body. This follows because it can be shown 
that the density of the medium in the neighbourhood 
of a heavy body will be 

P - P's (l + F/c»), 

where V is the gravitational potential and c the 
velocity of light. Then sinoe the frequency is inversely 
as the density, a decrease in frequency of the proper 
value is obtained. Now, sinoe the universe is ex¬ 
panding, the density of the gaseous medium must 
be decreasing, and hence the frequency of a vibrating 
body must be increasing according to this theory. 
Depending on the phase of the motion, the order 
of magnitude of tins change can be shown to be 
from two to nine times as large as Hubble’s constant, 
which measures the rate of recession of the spiral 
nebulas, and hence should be 

v « (2 to 9)X 1-63X10-” - (3 3 to H’7)Xl0* lt 

Hence the experimental value found above is of the 
right sign and the right order of magnitude to agree 
with this result. 

In conclusion, it appears desirable to establish on 
a bettor experimental basis the existence or the non¬ 
existence of this effect, since it provides a crucial 
experimental teat of the general principle of relativity* 
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If the effect is definitely established, then the partner¬ 
ship of space and time cannot be upheld in the 
general relativity theory. If the effect is shown not 
to exist, it will provide independent evidenoe of the 
validity of the general relativity principle. 

W. R. Mason. 

180 Varick Street, 

New York City. 


1 Kono&dy, "The Velocity of Light”, Nature, 130, 277, Aug. 20, 

• McVlttie, "Dime’s Equation In General Relativity", Mon. Not. 
Row. Aitro. Soc., 00, 868-877, Oct. 1932. 

‘ Mason, "A Newtonian Gravitational System and tho Expanding 
Universe", Phil. Mag., Ser. 7, 14, 386, Sept., 1932. 


Ionisation Density and Critical Frequency 

In some recent papers 1 on ionisation in the upper 
atmosphere, tho theoretical relation between ionisa¬ 
tion density N and critical frequency / has been 
taken to be iV «= (3/2) ( 7 mi/e 9 )/ 1 . On the other hand, 
J. J. Thomson has, on various occasions, as have L. 
Tonks and I. Langmuir* published formulas identical 
with this except that the coefficient 3/2 is replaced 
by unity. 

An examination of the origin of tho difference 
reveals that the numerical factor is different from 
unity when the displacement of negative relative to 
positive charges in the medium gives rise to a doublet 
field in addition to tho impressed field. This is the 
force oP in Lorentz's expression E 4- aP for tho 
foroe acting on an electron*. Such a ‘polarisation’ 
force can only exist, however, when there is some 
detailed arrangement of the negative with respect 
to the positive charges, so that a volume element 
of the polarised medium is distinguishable from a 
volume element of the unpolarised medium. 

In an ionised gas, tho only possiblo arrangement 
of this type is that associated with the Debye-Hiickel 
ion cloud, but its effect is completely negligible*. 
The ‘polarised' gas contains no electric doublets and 
in an infinite gas only the space charge developed 
in the volume will contribute to the force acting on 
any ion. Consequently, tho relation of oleotron 
concentration to critical frequency is jV = (rem/e*)/* 
in this case. 

Lewi Tones. 

General Electric Company, 

Schenectady. 

May 24. 


1 Among others. Proe. Pk*9, 3oc. t 45 , 389 ; 

£}*•. Jfttv.j it, 105; 1929. 

* 'Theory or Electron*", p. 139. 

4 Phy», jkr., 33, 1219 ; 1931. 


Catalysis of the Hydrogen-Sulphur Reaction by 
Minute Traces of Oxygen 
It has been pointed out 1 that the curvature found 

dTH Si /1 

by Norrish and Rideal* in the log — J curve 

representing the hydrogen-sulphur reaction was only 
to be observed in the presence of nitrogen. Pending 
further inquiry, we tentatively ascribed this to a 
facilitation by the nitrogen molecules of some chain 
mechanism. The investigation of this point, now 
complete, indicates that the effect is foreign to tho 
true reaction, and arises from minute traces of oxygen 
present in the hydrogen -nitrogen mixtures. 

Originally these mixtures had been prepared from 
pure hydrogen and cylinder nitrogen washed with 


alkaline pyrogallol, and, as a further precaution, 
treated after mixing with the same reagent. Since 
certain tests had indicated that minute traces of 
oxygen in otherwise pure hydrogen considerably 
accelerated the velocity of hydrogen sulphide forma¬ 
tion at the lower temperatures, it seemed worth 
while to examine the effect of an even more rigorous 
oxclusion of oxygen from the mixed gases. Extensions 
of the pyrogallol treatment diminished the velocity 
until it eventually became practically identical with 
that resulting from the use of pure hydrogen. It was, 
however, felt that oven freshly prepared pyrogallol 
might possibly lead to a contamination of the gases 
with traces of carbon compounds, and, therefore, in 
a parallel series of experiments this reagent was 
replaced by chromous chloride together with amalgam¬ 
ated zinc. Again, values approximating to those 
for pure hydrogen wore obtained. Specimen results 
from the homogeneous reaction in bulbs are given 
below :— 


Rate of formation of N f S (gin. i»cr sec. x KV") 


Temp. 

| H, l-N, 
j normal 

H,+N, over j 
pyrogallol : 

H, l-N, over 
CrH, 1 Zu 

291* 

i 2-51 

i 1*28 

.•17 ! 


The effect of so minuto a quantity of oxygon is 
remarkable} and unoxpoetod, but thero seems little 
doubt that it accounts for the form assumed by the 
log velocity 1 jT plots of Norrish and Rideal and thus 
invalidates deductions made therefrom as to the 
nature, temperature coefficient or heat of activation 
of the reactions. 

The first stago of the investigation has now been 
completed and will be published in full shortly. 

E. E. Aynsley. 

T. G. Pearson. 

University of Durham, P. L. Robinson, 

Armstrong College, 

Newcastle-upon-Tyne. 

Juno 2. 

1 Aynsley, Pearson and Robinson, Natitm, 131, 471, April 1, 1933. 

• J. Chem. Soc., 123, 696 ; 1923. 


Reducing Bodies, and Fumarase, in Tumours 
With reference to Dr. L. J. Harris's comments in 
Nature of July 1 (p. 27) on the presence of reducing 
bodies in tumours, perhaps the following observations 
may be of some intorost. In making a systematic 
investigation of tho distribution of fumarase in 
animal and plant tissues, I have studied the activity 
of several human tumours. They have all shown very 
powerful fumarase activity and usually more so than 
the surrounding host tissue. In performing the test for 
fumarase activity, I have estimated tho 1-malic acid 
formed by adding acetic acid and concentrated 
ammonium molybdate solution, filtering off the pro¬ 
teins, etc., and examining the resulting clear solution 
by means of the polarimeter. With all tumours so 
far examined, the solution after adding acetic acid 
and molybdate became deeply coloured, probably due 
to the formation of the lower oxides of molybdenum 
and indicating the presence of reducing bodies in the 
tumours. The host tissues failed to give such extensive 
reduction of the molybdic acid reagent. 

J. H, Quastel. 

Biochemical Laboratory, 

Cardiff City Mental Hospital. 

July 3. 
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A New Triol from the Urine of Pregnant Mares 

Rbcentlv, Dr. Andrd Girard very kindly placed 
at our disposal a largo quantity of an extract of the 
urine of pregnant mares from which the keto- 
hydroxycostrin had been previously removed. 
Attempts to isolate from the neutral fraction of this 
extract, tho sterol degradation product pregnandiol, 
CaiHa'Oat which occurs in the neutral other-soluble 
fraction of human pregnancy urine, have not been 
successful. We have, however, isolated from this 
same Fraction a new crystalline substance, m.p. 300° 
(decomp.) ; [x] ft4fll (in pyridine) — - 44°, which has 
given combustion figures agreeing closely with the 
formula G 21 H sc Q a . Acetylation has yielded a triace¬ 
tate, C a7 H 4ft O #( m.p. 169 J . The compound gives an 
iodine value of 0 by the Rosonmuiul-Kuhnhonn 
method. The colour given by it when treated with 
hot concentrated sulphuric acid is similar to that 
given by pregnandiol under the same conditions. 

In view of the source from which it was obtained, 
its solubilities and its empirical formula, wo consider 
that it is probable that it is closely related to pregnan¬ 
diol. Full experimental details will shortly be pub¬ 
lished. 

R. R. Smith. 

D. H HOMES. 

G. F. Makiuan. 

G. A. D. Hasoewood, 
Dept, of Physiology and Hioehem is try, 

University College, London. 

June 15. 


Forest Fires in Relation to Soil Fertility 

In his interesting article in Nature of June 3, p. 
787, Prof. F. P. Worley describes some of the effect 
of fire upon soils. It is not impossible that his 
observations may apply to soils in tropical Africa, 
even in tho open woodlands whore the humus content 
is low, and leaves are consumed by fire each year. 

Soil burning to obtain fertility has recently come 
under observation in Nyaealand, whore two principles 
emerge. The first is that burning of timber (on red 
earth soils) producing a moderate intensity of heat, 
is a common practico before growing crops of maize. 
Cultivation continues for some years before moving. 
Tho second method is for the purpose of growing 
finger millets (Eleu/tine). Wood from a considerable 
area is stacked together three feet deep on the area 
intended for cultivation, and some months later is 
burned, causing a very intense heating of the soil. 
One good crop of Elens ine is grown, after which the 
land must bo abandoned for some years. The effect 
of burning is not only to produce a friable and 
sterilised seed-bed. The mammal value of the wood 
ash is regarded as negligible by tho natives. Some 
experiments by Moffat 1 confirm the suggestion that 
good cultivation and the use of more common 
manures is no substitute for firing for producing large 
grains and a heavy yield. 

Curiously enough, in Cornwall, at least one golf 
course maintains tho quality of its greens by a 
compost of decaying vegetable matter and earth 
which is kiln heated to 212 6 ~220° F. It is then applied 
as a light dressing. Tho value of this dressing is 
attributed mainly to the heated earth itself rather 
than to the burnt vegetable matter. 

The destructiveness of Elemine cultivation must 
be seen to be believed, in removal of forest and 
rendering the soil barren and liable to erosion. In 
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1932 the Conservator of Forests observed Eleusine 
cultivation to be on a very much larger scale than 
had previously been supposed, being grown also in 
small patches in maize gardens throughout Nyasa- 
land. The method of heating tho small patches is 
tho same as for heating a largo area. Fresh patches 
are sown each year within the garden until the whole 
garden has been burnt over and left to fallow for 
a number of years. The growth of the surrounding 
maize obscures the destructive growing of the 
Eleusine . Thin observation probably explains much 
shifting cultivation of maize being brought about 
more quickly than is otherwise necessary. 

r , P. Tor ham. 

Oxford. 

June 17. 

J jV. Khodetia Agricultural Bulletin, 19^2. 


Origin of the Time Pendulum 

Though the promulgators of the c.u.s. system 
wore devout, decimalists, they strangely took for 
time tho solar day divided by 86,400, instead of the 
day divided by J00,000 for the unit. If we take the 
natural standard of day divided by UP, tho pendulum 
would be 29157 in. at lat. 30°. Now this is exactly 
the basis of the Egyptian land measures, most 
precisely known by the diagonal of that squared, 
being the Egyptian double cubit. This value for the 
cubit is 20*617 in., while the best examples in stone 
art' 20-620 ± 0*005 in. 

This close coincidence raises tho question whether 
the highly mechanical Egyptians of tho lVth dynasty 
had experimented with the pendulum, and adopted 
the hundred-thousandth of tho solar day. No 
difficulty stood in the way, for they counted cattle 
up to millions. The most practical course would be 
to swing a pendulum of 116 in., and tick off on 
papyrus rows of ten swings, during the 60,000 
swings between sunrise and sunrise. All that would 
be easily within their abilities, and a dozen such 
experiments would suffice to find the true value. 
Can we allow that the exact coincidence here will 
give them the credit of the first time pendulum ? 
This unit length divided by 40 is tho basis of the 
Greek foot of 12*150 in. and the Roman foot of 
11-66 in. Flinders Petrie. 


Position of Page Numbers in Books 
How many months, weeks, or at the very least, 
days, are wasted in each year by the habit of pub¬ 
lishers and printers of omitting the page number at 
tho beginning of a now chapter or article ? When one 
is making a reference to a paper it is excessively 
annoying to have almost invariably to turn over the 
leaf in order to find the number of the page on 
which the chapter or article begins. Certainly it 
must occupy several minutes of my timo each year, 
and the total time wasted by scientific writers and 
others who are careful in giving their references 
must certainly be considerable. If tho printer or 
publisher objects to putting the page number in its 
usual place at the top outer comer of the page, ho 
could quite easily centre it or place it at the bottom 
of the page. This, in fact, is a procedure occasionally 
adopted, especially of late years, but one would like 
to see it universal. F. A. Bathsb. 


46 Marryat Road, 
Wimbledon, S.W.19, 
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Research Items 


Tuareg Origins. A suggestion towards the eluci¬ 
dation of the origin of the Tuareg is made by His 
Excellency, H. R. Palmer, Governor of Gambia Colony, 
in Man for June. The Tuareg veil is undoubtedly 
ritual in origin; but the only cult to which it 
can be referred is that of Mithras. Mithraic ritualistic 
representations show magi woaring a veil similar to 
that of the Tuareg ; and the illustrations in Woolley 
and Maclver’s “Karanog” suggest that the ‘noble 
Blemyes’ may have worn veils. An alternative name 
for the Tuareg veil is Vimedr , which thus may mean the 
‘property of Mithras’ (Midr). This would involve 
the acceptance of I bn Khaldun’s statement and 
implication that the Tuareg spread westward from 
Abyssinia to the Sudan at some dato later than the 
beginning of the Christian era ; and moreover, tho 
assumption that the custom of covering the mouth 
as a sign of high rank —a convention universal from 
Abyssinia to Senegal—is duo to tho same ultimate 
religious influence. It is probable that this con¬ 
vention was brought to Africa from Asia at the open¬ 
ing of the Christian era. Tn tho time of Strabo the 
dominant caste in much of the eastern Sudan was 
tho Sambritao, Automoloi or Aagdt^, names which 
reappear in the fifth century a.d., and are very 
similar to Tuareg caste names. These references are 
intermediate in date between the break up of tho 
Moroitic kingdom of the Blomyea or Makkora and 
the reception of the Makkoritue by Justin il. at 
Constantinople in a.d. 537. Tho passage of the 
Blemy tribes from the eastern Sudan to North Africa 
probably coincides with tho coming of the camel to 
North Africa, whiio the invaders of the Delta after 
the Arab conquest, known as ‘Lowata’, were prob¬ 
ably in many casos tribes from the Sudan and not 
nocessarily Libyans. Mithraism was a powerful 
influence in the Sahara and central Sudan up to at 
loast A.D. 1200 and also probably in Bornu, which 
culturally is closely akin to theTuareg, up to a.d. 1500, 
where indeed it may survive to tho prosen t day in 
the N&thirln or ‘Stargazers’. 

Dolmens of North Caucasia. Prof. A. M. Tallgren, in 
Antiquity for June, analyses the prehistoric culture 
of tho north-western Caucasus, the so-called Kuban 
culture of the Early Bronze Age. In this part of 
the Caucasus dolmens occur in considerable numbers, 
occupying the basin of tho western tributaries of 
the Kuban river betwoon Mt. Elbruz and tho Black 
•Sea, the best examples being actually on the Black 
Sea coast. The dolmens arc stone cists built of heavy 
well-squared stone slabs, fitted together with admir¬ 
able precision. The side walls and capstone project 
beyond the front, and in tho front slab there is 
generally a hole, like a window, which is fitted with 
a stone disc, or mushroom-shaped plug. In a small 
doss a long quadrangular block is hollowed to form 
a monolithic box, the lid being one of the sides. There 
is no difference in time between the different types. 
Of the 1500 dolmens in Caucasia (approximately), 
only part have yielded finds. From the animal 
remains it is evident that the people were nomad 
cattle-keepers. The pottery is decorated with the 
geometrical designs of tho early bronze age and never 
painted. Bronze tools, daggers and rings are present, 
but no stone weapons. Flint flakes, scrapers and 
arrow-heads show that the stone age had not long 
passed. In the Tsarovskaya dolmens were found 


ornaments, pins, beads and rings of gold and silver, 
as well os bronze implements. With the cultural 
remains from the barrows the dolmonic culture con¬ 
stitutes a cultural group of a very distinct character, 
which is rich in objects of oriental type, a charac¬ 
teristic to be noted particularly in tho Staromy- 
shastovskaya and Maikop treasures. It is an 
oriental culture, in which, however, the pottery 
differs from that of Asia and is to be related to 
Fatyariovo and Thuringian cultures of central Russia 
and Germany. The dolmens are of eastern type. 
The culture is probably the origin of one of the cul¬ 
tures known in hither Asia in the 2nd millennium 
ij.c. It is therefore suggested that the people who 
created the Kuban culture were an Indo-European 
aristocracy who appear as the Mitanni, the Indian 
element, among the Hurri in hither Asia about 
1600 b.o. at the close of tho Early Bronze Ago in 
Kuban, 

Digestibility of Raw and of Heated Milk. A series of 
artificial digestion experiments upon raw certified 
milk, tho same boiled, and pasteurised milk, has been 
carried out by Miss Mnrv Aridross (Report of Digestion 
Experiments on Milk. Glasgow and West of Scotland 
College of Domestic Science : Dietetic Dept.). The 
digests consisted of 5 o.c. of milk, 5 e.c. of aqueous 
pepsin or of trypsin (1 per cent of the powder), with 
5 e.c. of the activator, 0*4 per cent hydrochloric acid 
or 4 per cent sodium carbonate, respectively. From 
weighings of the curd left at the end of each five- 
rnimite period up to 40 minutes digestion with pepsin 
at 35* 40° O., it is concluded that heating lowers the 
digestibility of milk, boiled milk being more affected 
in this respect than pasteurised. Tho curd of the 
boiled milk is harder and more granular than that of 
tho other two and is much more resistant to digestion. 
It inay be noted, however, that in an experiment of 
longer duration in which pepsin was followed by 
tryj>sin digestion (as occurs in natural digestion) tho 
weight of tho curd residue was practically tho same 
for the raw, pasteurised and boiled milks. From 
experiments on the digestion of choose with pepsin in 
tho presence of the different milks, it is also con¬ 
cluded that the natural enzymes of fresh milk are a 
considerable aid to digestion. 

Chromosomes and Sex-linked Characters in the Fowl. 
Silver and gold plumage are known to form a pair of 
sex-linked characters in fowls, gold being recessive 
in inheritance. There is also evidence that in fowls 
tho female sex is heterogamotic (XY or X0) and the 
males homogametic (XX). The results of matings 
between a silver female and a gold male aro well 
known as criss-cross inheritance. Thus a Light 
Sussex hen (silver) x Rhode Island Red (gold) cock 
generally gives equal numbers of silvor male chicks 
and gold females, bocause the female chicks all get 
ari X-ohroraosome carrying gold from their father 
and the male chicks all get an X with tho dominant 
silvor from their mother. Occasional exceptions 
occur, and Prof. F. A. E. Crew (*Proc. Roy. Soc. 
Edin n vol. 53, p. 90) has investigated the genetics 
and cytology of a typical gold male from this cross. 
This bird, mated to Light Sussex hens, produced 
117 chicks, 68 silver and 49 gold. The latter were 
all female but one, and the former were all male 
except two. Further genetical results strengthened 
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the hypothesis that the original gold male had the 
sex chromosome formula XX Y and had arisen 
through non-disjunction, his X -chromosomes being 
joined end-to-end as has happened in Drosophila, 
Oytological examination of meiosis in this male and 
of mitosis and meiosis in many of his offspring seems 
to confirm this result. Among the progeny were 
found XX males, XXX males and X females, but 
the XXY malt) and the XYY female type expected 
could not be identified, because 'the Y is small and 
generally indistinguishable from numerous othor 
small chromosomes. Tho chromosomes of the chick 
am notoriously difficult to count, partly by reason 
of their great variation in size, and various numbers 
have been published. Crew finds 32-35, which is 
in accord with various other workers, but M. J. D. 
White (J. Genetics, vob 20, No, 3) has recently counted 
as many as 00 ± 2. The real number in the chick, 
and whether it remains constant, is therefore still 
in doubt. 

The Yellow Leaf Pigments. The Yearbook of the 
Carnegie Institution of Washington, No. 31, includes 
a brief review of the progress made in the investiga¬ 
tion of tho yellow loaf pigments in tho Division of 
Plant Biology imder the general direction of Dr. 
H. A. Spoehr. These pigments, carotene and xantho- 
phyll, are exceedingly complex molecules, although 
in the case of carotene only carbon and hydrogen 
enter into its composition. The carotene molecule 
exhibits an extraordinary degree of unsaturation. 
Dr. J. H. C. Smith has investigated the number of 
double bonds present by determining tho number of 
hydrogen atoms which are taken up by the molecule 
in the presence of a platinum catalyst. All the leaf 
carotenes examined proved to have ten double 
bonds in the molecule ; on the other hand, lycopin, 
tho yellow pigment of tho tomato fruit, with the same 
number of carbon and hydrogen atoms, has thirteen 
double bonds. Considerable difficulty was met with 
in determining the optical rotation of these pigments 
because of their colour, but all the loaf carotenes 
appear to be optically inactive whilst oarrot carotene 
has a strong dextro-rotation. On ozonisation, Dr. 
Strain has found that carotene yields geronic acid, 
whilst amongst the products from lycopin is levulinic 
acid. These experiments have necessitated large- 
scale extractions and are very laborious, but they 
are gradually yielding definite information as to two 
pigments which may prove to have importance in 
the photosynthetio process. 

Geology of Eua, Tonga. Bulletin 96 of the Bernice P. 
Bishop Museum (1932, pp. 93) is devoted to the results 
of recent investigations of this interesting island by 
J. E. Hoffmeister. The petrography is dealt with by 
H. L. Ailing and the Foraminifera are described by 
G. L. Whipple. The occurrence of boulders of dia- 
basic norites suggests plutonic conditions in the 
vioinity in pre-Upper Eocene times. The primary 
nucleus of the island is built of pre-Upper Eocene 
volcanic rooks. Foraminiferal limestone was de¬ 
posited in the Upper Eocene. Elevation, denudation 
and subsidence followed in the Oligooene, after which 
another period of volcanic activity set in. During 
the Pliocene, elevation took place with the formation 
of terraces capped with coral reefs. Low-level 
abrasion probably occurred in the Pleistocene. The 
latest change was a eustatic lowering of the strand line 
leading to the death of the older fringing reef and 


the growth of the present one. The petrography* 
especially the finding of red garnets and blue tourma¬ 
lines in the pyroclastic# and the acidic character 
of the older voloanics, suggests that Eua is a remnant 
of a continental volcano situated on the coast or shelf 
of a former continent. 

Himalayan Glaciers. In a paper on the Chong 
Kumdsn glacier, the vagaries of which have caused 
much interest in recent years. Prof. K. Mason 
{Himalayan J vol. 5, 1033) directs attention to the 
seasonal variations of Karakoram and Himalayan 
glaciors. Ho points out that while the actual flow 
in the* glacier is faster in summer than in winter, the 
summer advance which might result from this is 
entirely negatived by the intense ablation of the 
snow at that season. In August and September when 
the ablation has boon operating for some time, the 
snow is in actual retreat. This is a normal seasonal 
phenomenon. In winter, in spite of the retarded 
flow of tho glacier, due to the low temperatures, the 
absence of ablution causes active advance of the 
snow. This explains why glaciers in the Karakoram 
havo often boon described by summer travellers as 
being in a state of rotreat. Actually there is no 
real evidence of this. Prof. Mason points out that 
ice blocks form in winter and tend to burst in late 
summer, healing again in tho succeeding winter. If, 
on tho other hand, a burst occurs in July before 
tho period of intensive ablation has set in, it is 
improbable that tho winter will heal tho break. 

Tropical Cyclones in Mauritius. It is only at long 
intervals that a tropical cyclone or ‘hurricane 1 passes 
directly across Mauritius, although that island lies 
just inside the southern tropic and in a part of the 
South Indian Ocean where these storms are not in¬ 
frequent in the early months of the year. An account 
of one that crossed the island on March 5, 1931, and 
was in the neighbouring waters for a week, is given 
in a memoir entitled “The Cyclone Season of 1930-31” 
by M. Herchenroder, of the Royal Alfred Observatory, 
Ma\iritius (Misc. Pub. No. 13 of the Royal Alfred 
Observatory). It is stated to be the most violent 
storm that has passed over or near the island sinoe 
the terrific gale of April 1892, which last is unique 
in the records of the Observatory for intensity and for 
speed of progression of the storm centre. The more 
recent storm ‘recurved’ near Reunion during March 6 
and 7 and was remarkable for its size, for the sharpness 
of the recurve, and for the heavy rainfalls for which it 
was responsible. At the Observatory (Pomplemoussea) 
24-6 in. fell between March 1 and 10, while at La 
Marie Filter Beds, a rain-gauge at a height of 1,700 ft. 
above sea level, the yield for the month was raised 
thereby to tho huge total of 130 in., about five times 
the average annual fall in London. The ring of 
hurricane winds reached Mauritius in the early hours 
of the morning of March 5, and was large enough to 
include the island for three days and three nights. 
A similarly acute shape for the trajectory of the eye 
of the storm had been observed, it is stated, in storms 
occurring in the years 1891, 1893 and 1911. The rate 
of travel of the centre was about 15 miles an hour 
except near the ‘recurve 1 , when it became very slow. 
The season as a whole was not characterised by many 
bad storms. A number of disturbances not unlike 
feebly developed depressions of higher latitudes were 
observed as in the previous season. Some of these are 
described in the memoir. 
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Photometry of Tungsten Filament Lamps* The manu¬ 
facture of tungsten filament incandescent lamps has 
changed very rapidly during recent years and this 
has made necessary a ohange in the methods of lamp 
photometry. Twenty years ago, all lamps had squirrel 
cage filaments in dear bulbs and were rated by the 
manufacturers at ‘efficiencies’ expressed in watts per 
mean horizontal candle. Inside-frosted diffusing 
bulbs are used now on all lamps which take 100 watts 
or less. The ring-wound coiled filament has replaced 
the squirrel-cage type. In addition, practically all 
lamps of 40 watts or moro are gas-filled. For these 
reasons spherical candle power, that is, the mean 
candle power in all directions, has to be measured. 
The result is given in lumens per watt, a spherical 
candle being equal to 4 tc (12 -57) lumens. In the 
Bureau of Standards Journal of Research , vol. 9, 
December 1932, L. E. Barbrow and J. Franklin 
Meyer publish a paper on the characteristic equations 
of tungsten filament lamps which show how, when 
one measurement of the pressure, the current, the 
lumens and the lumens per watt has been made, 
then all the corresponding values at other pressures, 
etc., can be found. Thoy also compare the results 
obtained by computation with experiment, the agree¬ 
ment being most satisfactory. The Bureau of 
Standards has used the equations and tables given 
in this paper for the routine testing of lamps for 
several years. It appears that the efficiency in 
lumens per watt is a very definite function of the 


voltage. For example, if, for a gas-filled lamp taking 
60-150 watts, the efficiency is 12*50 lumens per watt 
at 230 volts, then at 184 volts its efficiency would be 
7*55, and at 276 volts its efficiency would be 17*84. 
The life would be much shorter at the high 
voltage. 

Electron Optics. The May Journal of the Franklin 
Institute contains an interesting article by Zworykin 
on “Electron Optics”. Bundles of electrons in high 
vacuum can be partially focused by suitable magnetic 
or oloctrostatic fields, and images may be formed of 
the electron-emitting surfaces or of diaphragms 
placed in the boam. The arrangements described 
include the long uniform magnetic field used in 
Busch’s determination of c/m, the short magnetic 
field, and various electrostatic arrangements, mostly 
employing coaxial cylindrical electrodes. Tho focus¬ 
ing arrangements show effects comparable with 
spherical and chromatic; aberration in tho optical 
case, but a further limitation arises from the self¬ 
repulsion of the electrons in the beam. The electron 
microscopo which has boon described in tho German 
literature and is referred to in the present 
article, consists of electrostatic or electromagnetic 
‘lenses’ which form a magnified image of the emitting 
surface. Tho arrangement may be used to study the 
surface distribution of emission from a thermionic 
souroe or from a target bombarded by a primary 
electron beam. 


Astronomical Topics 


Meteorites. Popular Astronomy for May contains 
an article on meteorites of which the fall has been 
observed, by Mr. Willard J. Fisher. He points out 
that these are more frequently observed by day than 
by night. They differ from meteors in an important 
respect. More meteors come from tho region of the 
earth’s apex than from the antapex ; this is from 
the same cause that makes us meet moro vehicles 
when walking along ft street than those that overtake 
us. But the specxl of meteors from tho apex is so 
great (71 km./sec. for parabolic motion) that they 
are consumed in the upper air, and cannot fall as 
meteorites. Hence tho latter come by preference 
from the antapex. The minimum speed at which 
meteors can enter the atmosphere is given as 
11*15 km. /sec.; this is the speed that the earth’s 
attraction would produce if the earth and meteor 
were originally at relative rest. Many hundreds of 
meteor falls have been recorded ; of these, thirty 
have fallen on roads or buildings ; this obviously 
increases the chance of detection. The earth’s 
antapex rises about noon; this helps to explain the 
greater number of falls by day. Most of those re¬ 
ferred to were of the detonating class, and bright 
enough to be conspicuous in the sunshine. 

The same publication contains an article by C. C. 
Wylie on a remarkable meteor that was seen about 
dawn on March 24 over a large area in the south¬ 
western United States. The dust-cloud remained 
visible for a long time. Fragments probably reached 
the ground, but none has yet been found. 

Early History of Solar Spectroscopy. An interesting 
paper on this subject has recently been published by 
Prof. Pio Bmanuelli (Memorie della Soc t Astron. 
Italiana, vol, 6). The existence of dark lines in the 


solar spectrum was announced by Fraunhofer in 1817. 
The explanation of the lines was given by Kirchhoff 
and Bunsen in 1859. The first obsorver to make 
detailed observations of the spectra of different 
regions of tho sun, and especially of sunspots, appears 
to have been Sir Norman Lockyer. Vol. 16 of 
the Proceedings of the Royal Society contains a paper 
by him bearing tho date October 11, 1866, in which 
ho says : “On March 4 of this year I commenced a 
spectroscopic study of sunspots; . . . All the 
absorption bands visible in the Bpeotrum of the 
photosphere, above and below, were visible in the 
spectrum of tho spot; they, moreover, appeared 
thicker where they crossed the spot-spectrum.” 
Lockyer gave a more detailed account in vol. 17 of 
tho Proceedings (March 1869), in which ho mentioned 
the lines of sodium, magnesium and barium as being 
widened in the spot-spectrum. Socchi, who appar¬ 
ently had not noticed Lockyer’s announcement, 
made similar observations at the Observatory of the 
Roman College, beginning in January 1869. Ho 
considered that the widening was restricted to lines 
in the red and orange regions, and noted the further 
fact that some of the lines appeared double and triple. 

Tho year 1870 brought further knowledge of spot 
spectra from observations by Young in the United 
States and Respighi at the Campidoglio, Rome. Tho 
principal aim of the latter was the study of prom¬ 
inences by the spectroscopic method which was dis¬ 
covered in 1868. It was perhaps for this reason that 
he paid special attention to the red hydrogen line in 
tho spot spectra, as that was the line usually employed 
in the study of tho prominences. 

Prof. Emanuelli wrote this article in order to 
vindicate Lockyer’s position as a pioneer, whioh 
some recent writers have overlooked. 
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Spirals and Twists of Negro Hair 

By Dr. J. E. Dubrden, Wool Industries Research Association, Leeds 


T HE hair of the Negro, Bantu and related races 
takos the form of short, curly tufts, with an 
entanglement of interlacing whorled and looped fibres 
and loose broken fragments, an absence of any orderly 
arrangement giving the hair its characteristic frizzi¬ 
ness. The fibres are very v aria Vile in thickness 
(40-80q.) and usually show breakage phases towards 
the free end, frequent fragmentations serving to 
keep the hair short. In cross section they are highly 
elliptical (1:1 -4), finer and thicker intervals, just 
visible to the naked eye, corresponding with tho 
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Km. 1, Photograph of Negro hair, > 3, showing whorls and loop* 
amt inuasureixirnU (M) of minor and major axrw ; * are placet; of 
breakage. 


minor and major axes displayed where the fibre is 
twisted. Samples taken from the West African 
Negro, and South African Hottentot, Swazi and 
Xosa* show no significant differences. On close study, 
certain structural peculiarities arc revealed which 
servo to interpret the characters mentioned and have 
a hearing upon the forms assumed by mammalian 
hair generally. 

When single fibres are drawn out of the entangle¬ 
ment and partly straightened, each resolves itself 
into a grouping of one or more spiral whorls of 
approximately equal radius (helical, lVArcy Thomp¬ 
son, 1917), alternating with loops of various sizes, in 
which any definite spiral arrangement is obscure 
(Fig. 1). Also when viewed in the piano of tho 
microscope, the major and minor axes are repre¬ 
sented as different thicknesses in the fibre, and indi¬ 
cate? where the axial twists occur. As seen in the 
measurements on tho figure, the whorls display only 
the minor axis, as also the crests and troughs of the 
loops, while the major axis appears at each side of 
the loops. 

The fibre rotator indicates that at any one point 
an axial turn from the minor to the major axis, or 
vice versa, represents 90°, while one of 180° repre¬ 
sents a complete half turn, that is, from one aspect 
of the major or minor axis to the opposite'. Moreover, 
a single half turn (180°) brings about a reversal in 
tho direction of a whorl, while two half turns are 
involved in the production of a complete loop and 
restoration of the original direction. 

Two chief factors evidently contribute to the 
peculiarities of the Negro hair : a fundamental spiral 
growth of the fibres, upon which is impressed an 
axial twist at regular or irregular inteivals. The 
twists produce reversals in the direction of turn of 
the spiral, sinistral or dextral; a twist of 180° gives 
a single reversal, one of 360° restores the original 
direction. An interval of growth between two con¬ 
secutive twists leaves the fibre in its primary spiral 
form of one or more whorls, whereas a close succession 


of twists gives a periodic scries of loops or crimps, 
disposed in no regular plane. It is these variations 
in the twists of the individual fibre which bring 
about the frizziness of the Negro hair as a whole. 
They are structural, not something impressed upon it 
from tho outside, just as is the dark pigment of the 
hair and the skin. Owing to their diversity of form 
and position, the spirals and loops of the different 
fibres cannot dispose themselves in any regular 
fashion as regards one another, as in tho production 
of curls or locks in the white races, where the fibres 
arrange themselves w ith some degree of parallelism. 
Occasionally in the Negro the tufts display a not very 
successful attempt to form short helical curls. 

The structural characteristics of the hair of the 
ulotrichous races suggest a comparison with the 
diverse forms of hair occurring in mammals generally, 
and particularly with the fleece of the sheep, so much 
studied at the present time. As before, most of the 
conditions mot with can be interpreted on the basis 
of a spiral growth of the fibre associated with axial 
twist. As pointed out by Nichols 1 and others, com¬ 
paratively few fibres are straight and appear of even 
thickness throughout their length. In tho plane of 
the microscope most show thickenings and thinnings, 
usually accompanied by bends and waves ; some of 
these may be due to metabolic differentiation during 
grow th, hut most are found to be associated with the 
twisting of an elliptical structure, and the presenta¬ 
tion to view of the axes of different width. Their 
prevalence may well 
cause * reflection os to 
the value of the ordinary 
microscopic measure¬ 
ments of fibres. Varia¬ 
tions in form and appar¬ 
ent differences in thick¬ 
ness along the length of 
the fibres have been 
found in a wide series of 
mammals examined and 
call for fuller treatment. 

It appears not unlikely 
that tho relationship of 
spire and twist will be 
found to be general 
throughout the hair of 
mammals. 

Tho birth coat in most 
breeds of sheep consists 
of spiral tufts of fibres 
(prototrichs) with free 
fibres between, some¬ 
what as in Negro hair. 

The tufts are helical or 
corkscrew spirals, 
scarcely increasing in radius from one end to tho 
other, and differ much in the closeness or separation 
of the whorls, while one or more reversals in the 
direction of turn usually occur* After birth the 
fleece changes its character. The spiral tufts are 
continued into more or less flattened staples, the 
individual fibres grouped into small strands and 
assuming on almost uniplanar wavy or crimped 
form (Fig. 2). Some breeds, like the Wensleydale 
and Dartmoor, and the Angora, retain to a large 



Flo .2. Wool from Border Leices¬ 
ter lamb, 8 months, showing the 
helical spirals of the birth-coat 
above and the stapled, crimped, 
definitive wool below. 
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degree the original spiral form of the birth tufts, 
the adult fleece consisting of long, separate curls 
or ringlets ; others, such as tho Cheviot, may lose 
all the Hpiral or wavy regularity and take on a 
Joosoly matted, frizzy character, as in tho Negro. 

Fine Merino wool shows the extreme of regularity 
in crimp formation ; tho number has been found 
to vary inversely with tho thickness of tho fibre and 
to bo a periodic function of time. Among wool 
problems, probably not one has been more fully 
discussed than that of the production of crimps, 
but it is manifest from the above that they arc of 
the same nature as tho loops in Negro fibres, and are 
thoroforo to bo interpreted as a periodic series of 
twists and reversals impressed on a spiral foundation. 
Hence the change from the spiral tufts of the birth 
coat to the crimped definitive coat of tho adult, with 
suppression of the spiral form, is to bo associated 
with the axial twisting of the fibres. Tho spiral 
is transformed by a regular succession of mech¬ 
anical twists and reversals into a periodic series of 
crimps, which give to wool much of its textile value. 

By means of the fibre rotator Rossouw* has shown 
that in each complete wave or crimp there are two 
twists and two reversals of 180°, the minor axis 


always showing at the crest and the trough of the 
wave and the major axis along each side. 

Tho constructive factors involved in the production 
of the spiral growth of the fibre and its frequent 
reversals, as well as tho regular or irregular incidence 
of the axial twist, are not yet fully understood. 
S. G. Barker 8 has shown that they may be inter¬ 
preted as resulting from two simple harmonic forces 
acting at right angles, but tho biological nature of 
these forces is not yet clear. That the crimps are to 
bo associated with the primarily spiral, axially 
twisted condition of the fibres, clarifies the problem. 
A complete crimp is seen to represent an axial twist 
of 360°, and in the piano of tho microscope exhibits 
two minor and two major axes. Both vary in number 
inversely with the thieknoss of tho fibre and arc a 
periodic function of timo. 

* Or. S. U. Barker ha* further obtained from Dr. O. L. Mohr, Oslo, 
ivunples of the hair occurring In the Norwegian family recently men¬ 
tioned In Natvrk, 183. May 13, 1933. Under hi* direction these 
have been fully studied by Silas A. L. Walker, by means of the fibre 
rotator, and tho measurements expressed In Kmphic form. Apart from 
their reduced pigmentation, thev are found to conform In every way 
with hair from the typical ulotrichoUR races. 

1 Nature, 131, Feb. 11, 1933. 

•J. Tr*t. 22, July 1931. 

1 Trans, Farad. .Sue., 29, January 1933. 


Cultural History in 

A NEW series of publications, appearing under 
the title ]hew*Americana, is to be issued by 
tho University of California, which will form a com¬ 
plement to tho "Publications in American Archaeo¬ 
logy and Ethnology” already published by that 
body. It will consist of studies in Latin-American 
Cultures, native and transplanted, pre-European, 
colonial and modern. Physical and racial back¬ 
grounds arc to have a place in the series, but it is 
anticipated that the studies, in the main, will be 
contributions to culture history. There will be no 
regular date for publication, and each issue will bo 
independent and individually paged, its price varying 
according to size. The editors are Dr. Herbert E. 
Bolton, Prof. A, L. Kroeber and Dr. U. O. Sauer. 

The scope and character of tho series may be 
gauged from the first three numbers which have boon 
published. Broader in scope than the archaeological 
Meries of publications, this series, if continued on 
present lines, promises to be of considerable interest 
to students of American culture. 

In “AztatlAn”, Dr. Carl Sauer and Mr. Donald 
Brand describo a previously unrecorded culture in 
Sinaloa and Nayarit. The culturo area is situated in 
a shallow strip of country on the Pacific coast of 
Mexico, which stretches from tho valley of tho Rio 
Grande de Santiago at the south to CuliacAn in 
the north. This is the Terra Caliente of Guzman’s 
Nueva Galicia, for which the oldest regional term is 
AztatlAn, In this area, more than thirty mounds 
were visited, probably only a small fraction of tho 
total number which exists, All are situated either 
on flood plains or on their margins, the incon¬ 
veniences of the situation being indicated by the 
number of artificial mounds on which the habitations 
once stood. Most of those in the CuliaoAn valley 
do not exceed throe to four feet in height \ but the 
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largest in the Presidio valley is some thirty feet 
high. 

The general character of the culture is purely 
southern. Tho district would appear to have acquired 
its culture well back in the To 1 tec an period and is 
pre-Aztecan in character. Uuliacan forms a frontier 
facing north. The whole area is a long north-western 
tongue of prehistoric Mexican culture. It does not 
rate high in stone carving ; but the stone implements 
have distinctive qualities. The culture is excellent 
in pottery making, the ware being thin, tough, of 
fine paste and highly polished. It has a basic colour 
decoration in parallel banding but with ongraving as 
its most characteristic feature. This is applied oqually 
to monochrome and poly chrome. 

The population would appear to have been almost 
completely destroyed in the early Spanish occupa¬ 
tion by Guzman in 1530. 

The discovery of the AztatlAn culturo was mado 
while the authors wore seeking evidence for the 
existence of a prehistoric corridor between tho 
Mexican highland and tho Pueblo country of the 
south-western States, a problem upon which both 
the second and the third studios in this series also 
have a direct bearing. No. 3 “The Road to Cibola”, 
which hero may bo dismissed in a few words, traces 
tho course followed by tho early Spanish conquerors 
towards the north-weHt in their search for a legendary 
city of fabulous wealth. The interest of the study lies 
in the fact that their way lay along the main trails 
beaten by many generations of Indian travel which 
later became the historic highways, forging a link 
between the prehistoric past and the modem present. 

The third study, “The Comparative Ethnology of 
Northern Mexico before 1750”, bears even more 
directly on the problem of the relation of the South- 
Western Pueblos to Middle and South America. Dr. 
Ralph L. Beals has extracted from early Spanish 
sources the evidence relating to the culture of the 
area of northern Mexico which lies between the 
United States frontier and a line drawn from the 
mouth of tho Rio Panuco to the southern boundary 
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of Jalisco, This is an area of transition, of which 
very little is known to the anthropologist. 

Dr. Beals has collected a mass of information on 
elements of culture which can be attributed definitely 
to tribal units or groups. From this evidence certain 
tentative inferences are drawn os to the oultural 
provinces of northom Mexico and an attempt is mode 
to trace the influence of Middle America on the culture 
of the south-west and south-east of North America. 

In the discussion of cultural provinces a large non- 
agricultural area in northern Mexico with a lack of 
pottery is defined. Further, it is shown that, at the 
time of the conquest, sub-Mexican cultures oxisted 
in Sinaloa (soe above), while a culture of sub-Mexican 
or sub-Mayan type, utilising truncated stone-faoed 
pyramids and stone or adobe architecture, was to be 
found about 200 miles from the Rio Grande in 
Tamaulipas. Continuous distributions for certain 
traits between Mexican cultures and the south¬ 
western States are established, including Htono and 
adobe architecture, the use of turquoise, idols, 
pottery and architecture. It was also discovered that 
there are a number of traits of similar distribution in 
the south-eastern States, northern Mexico and Middle 
America, such as the religious complex of altars, 
priests, perpetual fires, temples, temple mounds, and 
ceremonial trees, which suggests a dofinite connexion 
of the south-east with the region of higher culture 
in the south. 

While recognising the influence of one area on 
another, it must also not be overlooked that very 
real development was made locally ; for example, 
cultivation, after introduction from the south, was 
adapted to the local environment and dry-farming 
methods were developed. 


New Science Laboratories in Aligarh 

ALTHOUGH Aligarh has been a centre of learn- 
XX ing in India during the last sixty years, a now 
era has started with the erection of the new science 
laboratories for the Aligarh Muslim University. The 
laboratories are the fruits of the labours of Nawab 
Maaood Jung Dr. S. R. Massod, the Vice-Chancellor 
of the University. 

The laboratories for physics, chemistry, botany 
and zoology occupy separate blocks, each fitted with 
up-to-date appliances for research and advanced 
studies. To each of those laboratories is attached a 
library, having all the necessary and important 
scientific books and periodicals in English and other 
European languages. 

Physical Laboratory: The Department of Physics 
is installed in a building consisting of about sixty 
rooms, in two blocks—one for teaching and the other 
for research and advanced studies. Prof, R. Samuel 
is the Nizam professor of physics and chairman of 
the Department; Dr. R. K. Asundi is reader in 
physics. The Department has been equipped with 
the following apparatus : Zeiss photometer, Zeiss 
three-prism glass spectrograph, Zeiss two-prism 
quartz spectrograph, two vacuum spectrographs, soft 
X-ray spectrograph, Zeiss comparator, Zeiss grating 
spectrograph, gratings, quartz spectrographs, quartz 
and glass monochromators, apparatus for electronic 
interference, etc. 

At present there are some eighteen students 
working in the Laboratory on problems ranging from 
the study of absorption and emission spectra in 
the extreme ultra-violet, ultra-violet, visible and the 


infra-red region to problems of electronic interference, 
electronic diffraction, soft X-rays, photochemical 
problems, etc. 

Chemical Laboratory; Prof. R. F* Hunter is Nizam 
professor of chemistry and chairman of the Depart¬ 
ment of Chemistry; Dr. R. D. Desai and Lt. M. 
Haider Khan are readers in chemistry. 

Research work on the unsaturation and tauto¬ 
meric mobility of heterocyclic compounds, the 
electronic structure of organic perhalidos and perhal- 
idc ions, and the lability of unshared electrons in 
organic; compounds of different elements, is in pro¬ 
gress. Arrangements have boon made for the study 
of absorption spectra and dipole moments and 
polarisation of organic compounds as well. 

Botanical Laboratory : The Department of Botany 
is under Dr. R. A. Khan, who has recently returned 
from Cambridge. 

Special arrangements havo been made for the 
study of problems in plant physiology. Facilities are 
given for research in every branch of botany and a 
botanical garden is attached to the Department. A 
museum containing tropical plants is attached to the 
Department. 

Zoological Laboratory: Dr. M. B. Mirza, reader in zoo¬ 
logy* tho chairman of the Department of Zoology. 

A special feature of the Department is the museum 
attached to it. The museum contains all the 
necessary specimens for teaching work, and also 
a large number of rare specimens. 


University and Educational Intelligence 

Bristol. —Dr. H. Jones has been appointed 
lecturer in theoretical physics. 

Dublin.—O n July 6, the following honorary 
degrees were conferred, among others : Sc.D. on Prof. 
W. L. Bragg, Langworthy professor of physics in the 
University of Manchester, and Prof. J. S. Haldane, 
honorary professor of mining and director of the 
Mining Research Laboratory in tho University of 
Birmingham ; Litt.D. on Sir Percy Nunn, professor 
of education in the University of London, and Dr, 
Douglas Hyde, well known for his work in connexion 
with Irish university education and folk-lore. 

Edinburgh.— At the graduation ceremony on June 
30, the honorary degree of doctor of laws was conferred 
on the Right Hon. Craigie Aitchison, M.P., Lord 
Advocate ; Sir James Caw, formerly director of the 
National Galleries of Scotland; Sir Henry Dale; 
Prof. G. H. Hardy; Sir Alexander Houston; The 
Right Hon. Baron Meston, Chancellor of the Uni¬ 
versity of Aberdeen ; Sir Hugh Arthur Rose ; Dr. 
J. C. Smith, formerly senior ohief inspector of schools 
in Scotland; Dr. W. W, Tam. 

Tho degree of D.Litt. was conferred on Mr. G, G. 
Neill Wright for a thesis entitled “The Psychological 
Analysis of Social Structure”; and the degree of 
D.So. on Mr. J. A. Fraser Roberts for a thesis entitled 
“Studies on the Biology of the Sheep” ; on Dr. B. P. 
Wiesner for a thesis entitled “Maternal Behaviour in 
the Rat”; and on Mr. G. B. Brook for a thesis 
entitled “Experimental and Clinical Studies of the 
Spine of the Dog”. 

Glasgow.— By her will. Miss B. A. Gray has 
bequeathed a sum of £8,000 to the University to 
endow a “Matthew Gray Scholarship”, os a travelling 
scholarship for students of engineering. 
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The League of Nations publishes half-yearly an 
Educational Survey” (L.N. Secretariat, Geneva, 
price 2s.) the latest issue of which is devoted wholly 
to the question of “Moral Disarmament”. Contri¬ 
butions by English, French, German, Hungarian, 
Polish and Swiss writers exhibit various and conflicting 
attitudes. Most of them look to moral disarmament 
for stimulation of the will for material disarma¬ 
ment, and paving the way towards this end, but Prof. 
Hoelzsch of the University of Berlin shares the view 
of the Russian representative on the League’s moral 
disarmament sub-committee that material disarma¬ 
ment must first be achieved, and if the national 
governments fail to carry disarmament to the point 
which the peoples now almost unanimously desire, 
the League itself must perish. Included in the survey 
are various reports of proceedings of the League’s 
International Organisation for Intellectual Co¬ 
operation, which was created to serve purposes 
identical with those now in question. While the 
survey discloses a consensus of opinion favourable 
to all proposals calculated to promote knowledge of 
other lands, foreign languages, the exchange of 
professors and students and tho scientific study of 
international problems, it was pointed out, in the 
course of the proceedings referred to, that scientific 
co-operation was very active before the War but had no 
real influence cm the events of 1914, and that during 
the War there seemed to be Home times a bettor feeling 
among tho ‘men in the street * than among intellectuals. 

Students from abroad resort to Great Britain in 
very considerable numbers. Some indication of the 
extent to which they take advantage of the policy of 
the open door traditional with British institutions of 
learning is afforded by the fact that last year ton 
per cent of the students of the universities and 
university colleges of Great- Britain were from homes 
outside the country. A committee has just been 
appointed by the Board of Trade and the Board of 
Education “to consider what further steps could 
usefully be taken to encourage suitable students to 
como to the United Kingdom for education and 
training—general, commercial, or technical ; and to 
make recommendations”. The committee consists of 
twelve members and includes representatives of five 
industrial and commercial undertakings, the heads 
of the University of Sheffield and the Heriot-Watt 
College, Edinburgh, the general manager of the Daily 
Telegraph , Mr. Pugh of tho Trades Union Congress, 
and the chairman of tho L.C.O. Education Committee, 
In a statement to tho Press on July 5, the chairman 
of the now committee (Sir Eugene Ramsdon, M.P., a 
member of the Overseas Trade Development Council) 
directed attention to tho wide terms of reference and 
observed that the object in view was to attract pre¬ 
ferentially students well equipped to take advantage 
of the opportunities available. The committee will 
examine the feasibility of a system of interchange, 
not only of students, but also of professors, between 
universities and teohnical colleges at home and 
abroad, and interchange between young people 
engaged in industrial and commercial undertakings. 
Evidence will be taken from representatives in 
Great Britain of the governments of the Empire 
and of foreign countries, representatives of educa¬ 
tional associations and authorities, chambers of 
oommeifee, trade associations, professional institu¬ 
tions, etc. Reference will doubtless bo made to the 
masses of evidence on the subjeot already collected 
at the Congresses of the Universities of the Empire. 


Calendar of Nature Topics 

Green-Flies on Potato Crops 

With the coming of mid-July, green-fly infestation 
of potato crops, which shows a beginning in early 
Juno, reaches its maximum. Now, at a selected centre 
of observation, in North Wales, Dr. MaJdwyn Davies 
found every plant attacked and 8ft j>er cent of tho 
loaves carrying aphides, so that tho average worked 
out at 2-81 aphides per leaf, or about 2,000,000 per 
aero, notwithstanding that it was less severe than in 
the previous three years {Bull. Ent. Res. f 23, 535 ; 
1932), Economic interest is attached to the observa¬ 
tion not so much on account of the direct damage 
caused by the aphides, but because of the association 
of aphides with the spread of virus diseases such as 
leaf-roll. On this account, tho movements of tho 
aphides were observed, and weekly records showed 
that, all the individuals moved their site and 84 per 
cent of each of the three species involved moved 
from leaf to leaf within the weekly period. Daily 
records showed further that a large proportion, more 
than 70 per cent, shifted position within 24 hours, 
and of these at least half were on other leaves. At 
beginning of the infestation of a crop in early June, 
solitary apterous viviparous females make their 
appearance, and this is explained by the overwinter¬ 
ing of aphides on weeds and field plants, by the de¬ 
position of solitary nymphs by winged females which 
at once move elsewhere, ami by infection from 
infested seed. 

The Walrus as a Summer Visitor in British Waters 

A notable appearance of a walrus in British waters 
in recent times fell early in July, 1920, when one 
was seen off the Skerries lighthouse in the Shetland 
Islands ; tmd the most- remarkable feat-ure of the 
visit was that it lasted from early summer, at any 
rate until mid-October. 

As a rule, the walrus is a wanderer and its stay 
at any place in the British Isles has boon short. In 
tho course of a little more than a century (since 1815) 
some 2ft walruses have been seen in British waters, 
but the time of appearance of only thirteen is known, 
and of these, two were spring visitors to the Hebrides, 
seven appeared in summer from June onwards, the 
majority in the neighbourhood of the Shetland anti 
Orkney Islands, three were soon in autumn, and one 
in winter. Summer is predominantly the season of 
visitation, and it is suggested that the visits are 
associated with the annual breaking-up of the winter’s 
ice formed along the arctic coasts and in the narrower 
seas. In 1920 Mr. J. Mathieson met the close pack-ice 
sixty miles south-west of Spitsbergen in June, and 
followed the edge* of the pack for eighty miles before 
attempting to force his vessel through. But- the 
southern limit of drift ice lies off the eastern coast 
of the Faroe Islands, so that even if a walrus drifted 
part of the way on or with the ice, it must have 
completed tho journey to Britain on its own account. 

The appearance of so many individuals on the 
northern and north-western coasts, 24 in the Shet- 
lands, Orkneys, and Hebrides, out of a total of 26, 
indicates that their presence there may be connected 
with an unusual development of the Groenland- 
Iceland-Faroe oceanic circulation, such as occurs in 
exceptional years when the cold northern current 
breaks through the warm North Atlantic drift, and 
flows by way of the Shetlands into the North Sea. 
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Tunny in British Waters 

The remarkable rise of practical tunny fishing in 
British waters is of peculiar interest quite apart from 
that of sport. The first specimen oaught on rod and 
line was taken by Mr. L. Mitchell-Henry off Scar¬ 
borough in 1930, though he had already caught 
specimens off Denmark in 1928-29, and Col, E. T. 
Peel last year took the world’s reoord tunny caught 
by fair angling with rod and linE off Scarborough at 
798 lb., 40 lb, more than Zane Grey’s 1924 world’s 
record taken off Port Medway, Nova Scotia. Though 
four species of tunny, the common tunny, Thynnua 
Mediterraneus, the long-Aimed tunny or albacoro, 
T. germo albicora , the short-finned tunny or polamid, 
Pelamys sarda , and the striped-bellied tunny or 
bonito, T. B clarity#, havo been known as visitors to 
British waters for many years, only during recent 
years havo their numbers become sufficiently fre¬ 
quent to make the sport practical. 

Apart from the fact that tunny follow the shoals 
of herring, the cause of this change is little under¬ 
stood. The season of their visits, mainly to the 
North Sea, whero they come closer inshore than any¬ 
where else and have been hooked within two miles 
of tho shore (the 798 lb. record was taken only seven 
miles out), appears to last from about mid-July until 
tho end of October. However, a common tunny found 
stranded at Hornsea more on November 11, 1932 
(Fishing Gazette , Christmas 1932) and a long-finned 
tunny taken at Lochgoilhoad, Firth of Clyde, in the 
same month (Nature, 130, 889, Doc. 10, 1932) prove 
that the species does not quit the North Sea so early as 
was thought. Efforts are being made to try tunny 
fishing in the Trish Sea, with Liverpool. Fleetwood 
or Blackpool as a base. 

Steady Growth 

Looking over a tine crop with its ownor, the [ 
fanner details the cultivations and manuring that j 
he gave to the field and usually finishes with the 
remark : “it grew without a check”. The credit 
for this is shared between the cultivator and the 
weather, but the major part is played by the season. 

A prolonged check in early summer definitely puts a 
crop into tho second class, for growth is astonishingly 
rapid at this time of the year. Drought is by far the 
most potent factor involved, but low night tem¬ 
peratures and certain plant diseases also contribute 
to the result. There is also the strangely injurious 
effect of the capping or running together of tho surface 
soil that is liable to occur when a fine-grained soil 
is lashed down by heavy rain. 

One of the reasons of the universal popularity of 
farmyard and other bulky organic manures is the 
fact that their presenco in the soil tends to mitigate 
some of the above effects. Better water-holding 
capacity, warmer soil, better drainage in wet periods, 
and better tilth all follow the use of those manures 
and tend to stabilise crop yields. This action is seen 
in a pronounced degree on the Broadbalk wheat 
field at Rothamsted, where the annual fluctuations 
of yield are found to be much less severe on the 
dunged area than they are on adjoining areas fertilised 
with inorganic salts. Nutrition is on approximately 
the same plane in both cases. In horticultural practice 
the above considerations hold with even greater force 
owing to the high level of cropping and the necessity 
of securing a rapid turnover, ana here we find the 
organic manures most securely Established. 


Societies and Academies 

London 

Physical Society, June 2. C. F. B. Kemp : Obser¬ 
vations on the intensity of low-frequency sounds close 
to a metal airscrew. A condenser transmitter and 
continuously recording cathode ray tube have been 
used to obtain the wave-form of the sound from a 
metal airscrew operating at zero rate of advance. 
Fourier analysis has been applied to records taken at 
various distances up to 300 ft. from the airscrew and 
the rate of decay of intensity has boon determined 
for the first three harmonics. At distances greater 
than 100 ft. the inverse-square law of distance has 
been found to hold, but at nearer points the rate of 
decay is not constant and varies in a complicated 
manner. W. M. Hampton : The visibility of objects 
in a searchlight beam. The discussion is divided 
into three parts dealing separately with the light 
reflected by tho object from the incident beam and 
with the brightness of the atmosphere background 
duo to scattered light and with the conditions of 
visibility as functions of the two previous quantities. 

Mineraiogical Society, June 15. L. J. Spencer : 
Minuto spheres of nickel-iron in the silica-glass from 
tho meteorite craters at Wabar, Arabia. Micro¬ 
sections of the silica-glass show, in addition to many 
vesicles, vast numbers of minuto black spots. From 
the crushed material these con be picked out with a 
magnetic needle in long strings and clusters. They 
are perfect spheres with a highly polished surfaoe 
and consist of metallic iron with 8*8 per cent, of 
nickel. In size they range from 0*14 to 0*003 mm. 
in diameter, and an estimate of their number gives 
two million per cubic centimetre. C. E. TttLEY • 
Portlandite, a new mineral from Scawt Hill* Co. 
Antrim. A brucite-like mineral occurring in isolated 
patches in a spurrite-lamite assemblage in the chalk- 
dolerito contact of Scawt Hill. This proves on 
analysis to bo Ca(OH) f . This is new as a mineral, 
and the name ‘Portlandite’ is proposed for it. Optical 
properties agree with the artificially prepared material 
studied in connexion with Portland cement. S. I. 
Tomkkieff : Clay minerals and bauxite mineral®, 
A review and classification based on a statistical 
method. Clay minerals and bauxitic minerals 
which occur usually in a state of fine-grained aggre¬ 
gates are difficult to classify. The majority ofthe 
existing analyses apparently refer to mixtures of 
minerals and not to pure compounds. The present 
paper represents an attempt to classify the existing 
chemical data by plotting on triangular diagrams. 
The number of analyses used is as follows : for the 
system H # 0 -Al t O*-8iO t , 089, and 320 for the system 
H a O-Al t O s ~Fe a O 8 . This method indicates the 
definite existence of the following crystalline min¬ 
erals : pyrophyllite, H l O.Al t O,.4SiO l , kaolinite and 
its polymers, 2HiO.AliOj.2SiO!, diaspora and boeh- 
mite, H|O.A1 8 Oj, gibbsite, 3H,O.Al t O t » goethite, 
H^.FejOg. Newtonite and bauxite (2H t O.Al|O g ) 
prove to be non-existing as minerals. A group of 
minerals including beidelUte and montmorillonito, 
containing a certain amount of basic oxides, are 
separated from the pure clay minerals under the 
name of bentonite group. The genetic relation 
between the various mineral jfroups studie^and 

felspars is briefly outlined. M. H. Hey i Studies oathe 
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zeolites (Part 6). Edingtonite (with X-ray measure¬ 
ments by F. A. Bannister). A chemical, optical, 
and X-ray examination has been made of edingtonite 
from Bdhlet, Sweden. The unit-cell formula is 
Ba t Al 4 Si 4 O l0 .6H t O, and the mineral is not iso- 
structural with thomsonite or with the mesotype 
group, a result which is confirmed by base-exchange 
experiments. The vapour pressure surface of eding¬ 
tonite has been studied by the methods used for 
other zeolites ; there is no evidence of any other 
distinct hydrate or modification. M. H. Hky : The 
aoouracy of mineralogical measurements. A review 
of the probable accuracies to be expected in measure¬ 
ments of a variety of physical constants of minerals 
by the usual methods. Published results are often 
calculated to far more places of decimals than the 
measurements can possibly warrant. S. R. Nock- 
olds and E. G. Zies : A now barium plagioclase 
felspar. A barium ‘anomousite* felspar has boon 
found to occur in certain aplitic dikes in the Broken 
Hill district. New South Wales. This felspar shows 
several kinds of plagioclase twinning with (— )2 V 
varying from 74° to 82° and an average value of 78°. 
Indices of refraction : a — 1 *571, (3 = 1 -580, 1 *685, 

Y —a™0‘014. Dispersion weak. Tho position of 
the optic plane and the optic axes correspond quite 
closely with the position of these elements for plagio- 
clases towards the basic end of the series. The 
felspar has been analysed and corresponds in com¬ 
position toOr 4 Ne 4 Ab,Ce l4 An 4# ; sp.gr.2*872 at 17° 0. 

Paris 

Academy of Sciences, May 29 ( C.R ., 196, 1633-1703). 
Louis de Broglie was elected a member of tho 
Section of Mechanics in succession to the late A. 
Mhsnager. Alfred Guldbkru : Bernoulli’s law 
with two variables and the correlation. P. Dubreil : 
Some properties of algebraic varieties. Jacques 
Valensi : The study of the field of velocities round 
a helix. Ch. Chartier : The hydrodynamic field 
round a screw with three vanes. An experimental 
study utilising the chronophotography of aluminium 
particles. R. Rexel : The influence of the injection 
pressure on the working of Diosol motors. Oleroet : 
Tests of various fluids in injection motors. Experi¬ 
ments with mixtures of gas oil and ethyl alcohol. 
Andr£ Fouch£ : The secondary vibrations of mano- 
graphs. Jean Xanthakis : The apparent displace¬ 
ments of the pole star. Pierre Bremond ; Tho flow 
of gas at high temperatures through materials with 
very close structure. W. Uyterhoeven, J. Bruynes 
and C. Verburq : The emission of light by a mixturo 
of gas and vapour in the positive column of a luminous 
discharge, V. Posejpal : New remarks on the 
atomic radius of carbon in the diamond. Rbn1& 
Lucas : The thermal variations of abnormal electro- 
magnetic double refractions. Anomalies such as are 
shown by ethyl phenylsuccinate can be explained by 
the hypothesis of molecular polymorphism. Alfred 
Monnihr and Marcel Mouton : The use of glass 
suitable for reducing dazzle produced by motor-car 
headlights* The properties of a new cadmium glass 
described for use in making electric lamps for 
headlights. The light emitted contains no blue or 
violet radiations, reduces dazzle and increases visi¬ 
bility, GmoHARD, Clausmann, Billon and Lan- 
t «ony : The proportion of hydrogen and the hard¬ 
ness of electrolytic chromium. Chromium appears 
to resemble iron in that the hydrogen which the 
oleotrolytioaUy deposited metal contains is not 


responsible for its hardness. S. Rosenblum and 
Mlle. C. Chaml£ : The a -radiation of radiothorium 
and its derivatives. E. Stahel and H. Ketklaah : 
The nuclear diffusion of the y-rays. A. Lalande ; 
Temperatures of freezing of ternary mixtures of 
water, ethyl alcohol and othyl ether. A. P. RollET 
and Pbng-Chuno-Ming : The action of the alkaline 
borates on lead chloride, bromide and iodide in 
aqueous solution. The existence of HerepatlTs lead 
chloroborate is confirmed and the corresponding 
bromoborate and iodoborate have been prepared. 
Henri Lafuma : The evolution of the hydrated 
hexagonal calcium aluminates. Pierre Thomas 
and Mlle. 0. Kalman : The action of various sugars 
on the roaction of solutions of borax. Studies in tho 
changes in tho pH of a solution of sodium borate 
produced by adding solutions of various sugars. 
M. Backus : The action of phosphorus oxychloride 
on some aldehydes. An oquimolecular mixture of 
bonzaldohyde and acetaldehyde gives cinnamic 
aldehyde on treatment with phosphorus oxychloride 
at 30°-35° C. The reaction is shown to bo general. 
Robert Jarry : The extraction of pure phenols 
from tar oils by moans of liquid ammonia. Ch. 
Dorikr : The action of p-ehlorallyl chloride on the 
primary aromatic amines. Henri Wuyts : Now 
reactions of the reducing sugars. Marcel Godchot 
and Max Mousskkon : Tho preparation of amino- 
cyclohoptanols and their resolution into active com¬ 
pounds. Mme. N. Demassikux : The reproduction 
of laurionito and the preparation of lead oxybromide. 
Mme. O. Thellier : The measurement of the elec¬ 
trical conductivity of the air by a null method. O, 
Pontier and R. Anthony : Tho presence of a 
premolar in Elephatt imperator. Philippe Hagene : 
The humus of pollarded ash. J. Rib^jreau-Gayon : 
The rdlo of protective colloids in the stability of 
wines. Julkh Amah : Normal diurosis. Raoul 
Lkcoq and Jean Savare : The influence of the con¬ 
stitution of the lipides on the evolution of total B 
avitaminosis and the generality of the want of B 
vitamins in the utilisation of the lipides in the 
organism of the pigeon. Ren£ Hazard : The 
action of sparteine on the vasoconstrictor effects of 
some adrenaline compounds. A. Maonan and Cl. 
Mag nan : The structure of the wings of insects and 
its rdle in flight by beating. Henri Nouvel : 
Observations on the infusoriform of the Dicyemidse. 

Geneva 

Society of Physics and Natural History, March 16. 
Jean Lombard : The geological structure of Mont 
Bamba in the southern Mayombe (French Equatorial 
Africa). The author has made a detailed stratigraphic 
and tectonic study of this region. W. Schopfer : 
(1) Researches on the heredity of a physiological 
character in a fungus. The author has studied five 
generations of Phy corny cos developed genetically 
and interbred, and shows that by the asexual process 
the character of a well-developed aerial mycelium 
accompanies a sex. Through the zygote, on the other 
hand, a partial separation may occur; in spite of 
this, this character affects the (—) sex with a fre¬ 
quency double that of the (4-) sex. (2) Researches 
on the action of thallium on a fungus. Thallium is 
supposed to be on accelerating factor in the develop¬ 
ment of the yeasts. The author shows that so far 
as the development and sexuality of Phyoomyoes 
are concerned, thallium possesses only a toxic action 
which appears even at a concentration of 10’*. It 
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has nothing in common with the growth factor of 
organic nature demonstrated by the author. H. 
Lagotala : Concerning the metalliferous deposits of 
the French Congo. The author emphasises the 
frequency of mineralisation in the grits, which show 
the same characters as the limestones ; on the other 
hand, ohalcopyrite is the source of the copper 
deposits of this region. Cl. Tikiicy : The variation 
of density in the external layer of a oepheid. The 
course of the curve of radial velocities and the range 
of the K coefficient of absorption in the reversing 
layer show that the density of the external layer 
does not remain proportional to the mean density 
of the whole star during the variation of the latter. 
G. Tfercy and A. Ghomkky : Tin* width of a photo¬ 
graphic star spectrum for stars of the Bft type. The 
authors make n study, for the spectral type Bft, 
analogous with that which they have made for the 
type Aft. They establish a function of the magnitude 
and of the time of exposure representing in each case 
the width of the stellar spectrum. G. Ttehcy and 
P. Rosster ; The curve of sensibility of Vappolli- 
bhr plates. J ii a collection of 'Cappelli-blu’ 
plates a certain number of negatives have given a 
secondary maximum, very weak but quite clear, for 
a wave-length of 15400 A. M. (Jysin : Petrographioa! 
researches in the Haul -Katanga (4). The formations 
of the Roan series. Second series. The author has 
subdivided -the rocks met with in the Roan series 
into sixteen distinct potrographical types. He 
describes each type ; the most important are the 
arkosie conglomerate, the felspathic quartzites, the 
clayey felgpathic grits, the soricitie quartzites and 
grits, the dolotnitie quartzites and grits and the 
limestones and dolomites. 


Forthcoming Events 

Roy At. Horticultural Society, at 3.30.--(in the New 
Hall, Greycoat Street, Westminster, S.W.l). Prof. 
V. H. Blackman : “Plants in Relation to Light and 
Temperature” (Masters’ Memorial Lectures. Succeed¬ 
ing lecture on July 19.) 


Institut International de Documentation, July 18-21. 
Twelfth Annual Conference to be held at Brussels. 

Royal Cornwall Polytechnic Society, July 18-21.— - 
Centenary Celebrations at Falmouth and Penzance. 
President: The Right Hon. Viscount Clifden. Papers 
by Sir John ("adman, Sir Richard Gregory, Sir W. 
Napier Shaw, Dr. (J. C. Simpson, and Prof. S. J. 
Truscott. 

World Petroleum Congress, July 20-25. - (at the 
Imperial College of Science). 

International Geological Congress, July 22-29.— 
Sixteenth session to he held in Washington, D.C. 
(Preliminary session at New York on July 21.) 


Official Publications Received 

Great Britain ani> Ireland 

The Scientific Proceeding* of the Itoyal Dublin Society. Vol. 20 
(N.S.). No. 37 : Award of the Boyle Medal to Prof. Paul A. Murphy, 
Pp. 647-549. (Dublin : Hodges, Figgis and Co .; London : Williams 
and Nonzate, Ltd.) 6rf. 

The Welsh Journal of Agriculture : the Journal of the Welsh 
Agricultural Education Conference. Vol. 9. Pp. 292, (Cardiff: 
University of Wiles Press Board.) 2#. 6tf. 

Eapports 1" du DIrecteur de la Fermo d'Experiences, "Glenhara", 
TrinltA; 2° de 1’Expcrfc ayant trait aux maladies affectant les pommes 
de terre et h» tommies; et 3° de V Expert pour la culture et le soin 
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dca arbres 4 Bruit; avec tableaux y annexes pour l’ann6e 1092. 
Prlsentls oar M. la Jnr6 Just Icier Glflard. Pp. 74. (Jersey : J. T. 
Blgwood, Ltd.) 

Leighton Park School: Natural History Memoirs. Memoir 1 : 
Birds of the School Grounds and Neighbourhood. By J. D. Wood ami 
F. K. Barlow. Pp. 20. Memoir 2: Insects (mainly Lepldoptera) 
of the School Grounds and Beading Neighbourhood. By C. Hungo, 
H. C. Robinson and F. W. Flatteriy. Pp. 39- (Beading.) 

Transactions of the Royal Society of Edinburgh. Vol, 57, Part 3, 
No. 26: The Karly Stages In the Development of Cavia. By Dr. 
Norman H. W. Maclaren and Prof. Thomas II. Bryce. Pp. 647-064 4-6 
plates. 4s. 3d. Proceedings of the Royal Society of Edinburgh. 
Vol. 63, Part 2, No, 12: Matrices and Continued Fractions. By Prof. 
H. W. Turnbull. Pp. 151-163. 1#. flrf. (Edinburgh : Roliert Grant 

and Son ; Dmdnu : Williams and Noraate, Ltd.) 

The North of Scotland College of Agriculture. Guide to Experi¬ 
ments and Demonstration Plots at CralbBtone, 1933. Pp. xii-j 62, 
(Aberdeen.) 

Proceedings of the Geologists’ Association. Edited by G. 8. Sweeting. 
Vol. 44, Part 2, June 27th. Pp. 121-2264-plates 11-28. (London: 
Edwurd Stanford, Ltd.) 6s. 

Planetary Co-ordinates for the Years 1890-1940 referred to the 
Equinox or 1950*0. Prepared by H,M. Nautical Almanac Office. Pp. 
xvllj + 166. (London; 1I.M. Stationery Office.) 12s. 6d. net. 

The Scientific Proceedings of the Royal Dublin Society. Vol 20 
(N.S.j, No. 39 : A New Silver Kilter for Ultra-Violet Light. By G. C. 
Brock. Pp. 563-566. (Dublin: Hodges, Figgis and (o.; London: 
Williams and Norgate, Ltd.) 6rf, 

OTHER ( OTNTRJKS 

Proceedings of the American Academy of Art* and Sciences. Vol. 
68, No. 6, May A Suggestion concerning Pintos Atlantis. By W. A. 
lleidcl. Pp. (80-228. (Boston.) 85 cents. 

The Science Reports of National Tsing Hua University. Scries A : 
Mathematical and Physical Sciences. Vof. 2, No. 1. Pp. 73. (Pciping : 
National Tsing Him Cniverslty.) 1 Mex. dollar. 

Transactions of the Astronomical Observatory of Vale University. 
Vol. 6, Part 6 : Tables lor the Development of t he Disturbing Function 
with Schedules for Harmonic Analysis. By Ernest W. Brown and 
Dirk Brouwer, Pp. iv ( 73-158. Vol, 6. Part 6 : The Genera) Orbit 
of Hector. By Wallace J. Eckert. Pp. il l 150 172. Vol. C. Part 7 : 
Theory and Tables of the Motion of (588) Achilles. By Dirk Brouwer. 
Pp. Ill 4-173 188. Vol. 9; Catalogue of the Positions and Proper 
Motions of 19358 Stars ; Re-olmervaMon by Photography of the 
Astronomische GesclDchaft Zone between Declinations 4- 2f» r ‘ and 
-4 HO", reduced to 1876 0 without applying Proper Motions. By Frank 
Schlesinger and Ida Barney. Together with Photographic Magnitudes 
determined by means of the Thermoelectric Photometer, by Jan 
Sohilt. Pp. ill l 35 4 - 208 . (New Haven. Conn,: Yale University.) 

Straits Settlements. Annual Report of the Director of Gardens for 
the Year 1932. By II. E. Holttnm, Pp. 0. (Singapore : Government 
Printing Office.) 

Department of Public Instruction : Technical Education Brandi: 
New South Wale*. Technological Museum : Curator’s Annual Report 
for Year ended 3lst Deccmts r. 1932. Pp. 7. (Sydney, N.H.W.; 
Government Printer.) 

Proceedings of the Sugar Cano investigation Committee, formerly 
Vroghoppcr Investigation Committee. Vol. 4, Part 2, December 1932. 
Pp. 03-144. (Trinidad : Imperial College of Tropical Agriculture.) 

Indian Journal of Physics, Vol. 7, Part 6. and Proceedings of the 
Indian Association for the Cultivation of Science, Vol. 16, Part 6. 
Conducted by Sir C. V. Raman. Pp. 491-6214-xl. (Calcutta.) 3 
rupees ; 4s, 

The Science Reports or the T6hoku Imperial University, Sendai, 
Japan. Second Series (Geology), Vol. 12, No. 2B. Pp. 195-262 + 
plates 30-39. (TAkyA and Sendai: Maraxen Co., Ltd.) 

Journal of the Faculty of Science, Imperial University of Tokyo. 
Section 1 ; Mathematics. Astronomy, Physics, Chemistry. Vol. 2, 
Part 8 : Monthly and Annual Deviations of Meteorological Elements 
in Japan. Bv K. Takeda, K. Terada, T. Haglwarm, K. Atumt. T. 
Khlro and T. Tudikawa. Pp. 21D364 + 21 plates, 2.S0 yen. Soctlou 
2 : Geology, Mineralogy , Geography, Seismology. Vol. 3. Part 7 : 
Faunal Study of the Wanwanlan (Basal Ordovician) Series with 
Special Notes on the Hibeiridw and the EUemnerooceroidH. By Telichl 
K obayash). Pp. 249-328 4 10 plates. 1.70 yen. Section*: Zoology. 
Vol. 3, Part 2. Pp. 91-254+ plateB 4-20. 3.00 yen. (Tokyo : Maniwn 
Co., Ltd.) 

Memoirs of the College of Science, Kyoto Imperial University. 
Series A. Vol. 16, No. 1, January. Pp. 125 + 13 plates. 2.80 yen, 
Vol. 16, No. 2, March. Pp. 127-191. 1.30 yen. Vol 16, No. 3. May. 
Pp, 193-218 + 2 plates. 0.60 yen. (Tokyo: Maruecn Co., Ltd.) 

Ministry of Agriculture, Egypt: Technical and Scientific Service. 
Bulletin No, 110: The Desert Locust HchtiUwera gregaria Fotak In 
Egypt. By E. Bullard, A. M. Mistlkawt Eff andM. fl. El Zoheiry Eff. 
Pp. xi4 149 4 43 plates. (Cairo : Government Frees.) 

Japanese Journal of Engineering. Abstracts, Vol. 9. Pp. vii + 70. 
(Tokyo : National Research Council of Japan.) 

U.S. Department of the Ulterior: Geological Survey. Water- 
Supply Paper 717 : Surface Water Supply of the United States, 1931. 
Part 7 ; Lower Mississippi Elver Basin. Pp. v + 108. 10 cents, pro¬ 
fessional Pai>er 176-B : Some of Alpheus Hyatt's Uuflgured Types 
from the Jurassic of California. By C. H. Crick may. (Shorter Con¬ 
tributions to General Geology, 1932--33). Pp. B+61HM+plates 14-18. 
6 cents. (Washington, D.C.; Government Printing Office.) 


CaTAI/OOUKS 

Catalogue of B.D.H. Fine Chemical Products. (June.) Pp. 164. 
(London : The British Drug Houses, Ltd.) 

Zeiss Nachrichten. Heft 3, MAR. Pp. 86. (Jena : Carl Zeise.) 

A Catalogue of Books mainly of Literary Interest. Including a 
Selection from the Libraries of G, Lowes Dickinson, J. M, KoberteOn 
and other Sources. (No. 467,) Pp. 28. (Cambridge: Bowc# and 
Bowes.) 
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Centralisation of Anthropological Studies 

I N extending to the University of London re¬ 
cently a welcome to Bloomsbury, the Trustees 
of the British Museum touched upon two aspects 
of the changed conditions in which the University 
will carry on its work in future, one being its 
relation to the Empire as a centre for humanitarian 
and scientific research, the other the increased 
opportunities for co-operation between Museum 
and University which will be afforded by pro¬ 
pinquity. In connexion with the latter, the 
Trustees referred more particularly to the work of 
the proposed Institute of Archaeology. Had they 
not had in their immediate view this particular 
development in the organisation of teaching and 
research in the University, they might—and even 
more appropriately—have stressed the advantages 
which would accrue to the study of man generally, 
and not merely to that of his past, to the science 
of anthropology as a whole, and not to archaeology 
alone. The ethnographical and cultural collections 
of the British Museum afford a field of demonstra¬ 
tion in the study of man that is second to none, 
notwithstanding the fact that the method of 
arrangement has no specific relation to any 
scheme of teaching or training. 

The foundation of an Institute of Archaeology 
which the University has in contemplation marks 
the fruition of a long projected plan. In providing 
a centre of teaching, training and researoh, it will 
unify and extend archaeological studies in the 
University. It is a question whether, in the- 
interests of the science and of the University itself*, 
a similar ‘local habitation* is not equally desirable 
as a rallying point for the various branches of 
anthropological study. In fact, notwithstanding, 
or perhaps because of, the considerable amount of 
teaching in the subject which already goes on in 
the various constituent bodies of the University, 
the unifying influence of an Institute of Anthro¬ 
pology would open the way to progress in anthro¬ 
pology as a whole oven greater than that now 
foreshadowed in archeology. This applies to 
essential preliminaries no less than to advanced 
studies. In neither subject has there been a 
recognised centre for instruction of a generalised 
character; while training in technique, such as, 
for example, in methods of excavation and in 
anthropometric measurement, has been difficult 
to obtain. 

By long continued insistence on the importance 
of field-work and the urgent need of collecting and 
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recording the facts, anthropology, and more par¬ 
ticularly cultural anthropology, has broken away 
from ‘arm-chair’ theory. There is danger that the 
pendulum may swing too far, if it has not already 
done so, and that by an over-insistence on the 
specialisation, which to a considerable degree is 
an inseparable concomitant of intensive fiold- 
work, the interests of the broader issues of academic 
study may be overlooked. The comparative study 
of religions and the investigation of the growth and 
development of races and institutions have not 
perished utterly with the explosion of the method 
of indiscriminate collocation of citations and facts, 
otherwise unrelated, from all ends of the earth. 
Well-founded criticism lias pruned < xuberance and 
called for modification in aim and method ; but 
for a higher synthesis based on a critical examina¬ 
tion of the methods and results of the various 
schools, and a general view of the 1 problem of the 
science as a whole, as well as in all its branches, it 
is neither fair, reasonable, nor practical to look to 
any tiling but an institute which is in a position to 
take into account all schools alike. 

Further, hnthropology calls for much of its 
material from other disciplines, although these are 
concerned in part only with man—anatomy, 
physiology, biology, genetics, geography, geology 
and so forth ; but this material is regarded at a 
particular angle, for which the specialised curricula 
of the other sciences do not, and indeed cannot, 
make provision. Study and research on the lines 
of inquiry which there concern the anthropologist 
call for their own special organisation and institu¬ 
tion, through which the student may learn the 
aims and methods of these sciences in their adapta¬ 
tion to his own specific interests and point of view. 

Nor must the needs of practical instruction and 
demonstration be overlooked. A central institute 
would obviate duplication of material and type 
aeries. It would then be possible to extend these 
according to the space available, while in any 
event their range could be more comprehensive 
than it would in a number of scattered centres, at 
best only loosely connected. 

V(fithout entering into technical details of 
organisation and administration, it may be said 
that a somewhat similar problem in the University 
erf Paris has been solved through the Institut 
d'Ethnologic, which gives instruction of a general¬ 
ised character and supplies the necessary element 
of unification in anthropological studies. A number 
of specialised courses are given in the constituent 
institutions of the University, such, for example. 


as courses on the ethnography, native law and 
languages of individual /French colonies at the 
ficolo Coloniale, the ficole dee Hautes iStudes, the 
ficole des Langues vivantes and elsewhere; on 
physical anthropology at the Faculty des Sciences, 
and so forth, these courses being recognised as 
leading up to the examinations of the Institut 
d’Ethnologic ; while the courses given at the 
Institut itself, whether under the Faculty of Arts 
or of Science or of both, are the preparation for 
the diploma and certificates in othnology of the 
Institut. Thus the courses of the University in 
"Ethnologic" during the past session have com¬ 
prised, at the Institut, general courses on ethnology, 

| linguistics, anthropology (physical) and racial 
j physiology, pr^lmtoire exotique', the ethnography 
| of Africa and Asia, with special courses in zoo¬ 
logical anthroj>ology, geology and human palaeon¬ 
tology ; while in the constituent institutions there 
have been courses on each of the French African 
colonies, the sociology and religion of selected 
races—for the most part French colonial—human 
geography, prehistoric archaeology, linguistics and 
phonetics, with courses in the languages of the 
colonial natives, physical anthropology, biology, 
physiology and palaeontology. 

A detailed comparison of the courses of instruc¬ 
tion in anthropology offered in the Universities of 
Paris and London suggests that the advantage 
lies with the former. Not only does this appear in 
j the greater coherence in the courses as a whole, 
but also in their number and variety. Further, in 
certain subjects, such as primitive economics, the 
treatment of selected topics is carried to an 
advanced stage, On the other hand, practical 
considerations have played a considerable part in 
giving a bias to instruction ; with one or two 
exceptions, the detailed courses in ethnography 
and linguistics deal exclusively with peoples of the 
French colonies. 

The distinctly colonial outlook of ethnological 
teaching in the University of Paris is all the more 
noteworthy, in view of the fact that the French 
system of colonial administration hitherto has 
neither required nor encouraged scientific know¬ 
ledge of native custom in its higher officials. As 
was recently noted in Nature (June 10, p. 831) 
efforts are being made to induce the French 
Government to bring trained ethnographers into 
the colonial service, while the system of administra¬ 
tion itself is in process of being moulded by the 
logic of facts to take oognisanoe in agreater 
degree of native institutions and belief. It -M 
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approaching more nearly the British system of 
‘indirect rule* aa it obtains in British West Africa. 
For this the detailed and specialised university 
courses in native languages, law, social anthropo¬ 
logy and primitive economics offer an excellent 
preparation ; while the monographs published by 
the Institut d’Etknologie form an admirable basis 
for the intensive study which is an essential con¬ 
dition of such a system of administration. 

It would, however, leave an entirely wrong 
impression if such a comparison were to be taken 
as suggesting that the University of London is 
anything but alive to its responsibilities in relation 
to the problems of Imperial administration arising 
out of native affairs. Courses in the languages and 
laws of our backward peoples are available in 
London ; and the recently established lectureship 
in colonial administration at the London School of 
Economics will take into account the relations of 
the administration and native peoples in our 
dependencies. It cairnot be doubted that full 
advantage will be taken of these facilities by those 
officers of the administrative services who receive 
a grant for a year’s course of study from the 
allocation of 60,000 dollars which has been made 
by the Carnegie Corporation of New York, and is 
to be expended for this purpose in the next three 
years, although they will have full liberty to 
choose the university in England or abroad at 
which they will study. 

The University of London, through its con¬ 
stituent bodies concerned with the social sciences, 
has always maintained close touch with the actual 
conditions of working in existing social and 
economic institutions. The recognition, by the con¬ 
stitution of a lectureship, of the place of native 
affairs in the study of the methods and systems 
of administration in the dependencies, marks what 
may well be one, and not the least important, of 
future lines of development in anthropological 
studies. Changes both from within and without 
seem imminent. From within, these are already 
taking form in the development of a science of 
‘human biology’ which, while in no way lessening, 
but rather increasing, the call for specialisation in 
research, will demand a higher degree of co¬ 
operation in the collation and synthesis of results, 
and at the same time ask more from the con¬ 
tributory sciences. But change will come not 
only ag a result of an ordered development of 
thought and the evolution of theory from within : 
it will alto be enforced by a more complete under¬ 
stand^ of the raw material of anthropological 


science, and a clearer perception of the dynamio 
element in native institutions and modes of 
thought and its reaction to extraneous influ¬ 
ence. This will entail a widely extended scheme 
of intensive research covering many lines of 
inquiry such as could be organised and co-ordinated 
only with difficulty, if at all, by bodies so numerous 
as those within the University of London which 
are at present concerned with the various branches 
of anthropological study. 

Recently, the French Minister of the Colonies 
appealed for something like a common policy in 
native administration among the European powers 
concerned (Nature, Ioc. cit.). Should this appeal 
meet with the response it merits, sooner dr later a 
comprehensive anthropological survey of the native 
peoples under European jurisdiction must be made. 
If, as is to be hoped, long views are taken, it will 
be appreciated that the administrator must have 
at his service something more than a knowledge 
of native institutions as they are. Native policy 
in a rapidly changing native society cannot rest 
on a knowledge of present conditions alone. It 
must have direction, and this in part, at least, 
must be based on a diagnosis of the probable 
trend, range and intensity of change in native in¬ 
stitutions, native modes of life and ways of thought, 
such as an anthropologist of wide experience alone 
would be justified in making. Moreover, a thorough 
training in anthropology and its methods of in¬ 
vestigation is an essential in the officer to whom 
will be entrusted the application of Buch measures 
and course of action as the diagnosis may demand. 


Social Planning 

World Social Economic Planning: the Necessity 
for Planned Adjustment of Productive Capacity 
and Standards of Living. Material contributed 
to the World Social Economic Congress, Amster¬ 
dam, August 1931. Pp. lxiii+585. 3.50 FI. 
Addendum. Pp. 587-935. 1 FI. (The Hague : 
International Industrial Relations Institute, 
1932.) 

T HE popularity of planning at the present 
time gives the publication of the proceedings 
of the World Social Economic Congress, held at 
Amsterdam in August, 1931, topical as well as 
historical interest. This collection of papers, 
covering the whole field of planning productive 
capacity in relation to consumption and standards 
of living, is inevitably an exposition of individual 
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views, to which not even the introductory analysis 
and review of the Congress contributed by Mary 
van Kleeck, chairman of the Programme Com¬ 
mittee and associate director of the International 
Industrial Relations Institute, can give real unity. 
The value of the volumes lies rather in the material 
they afford for dispassionate study of the problem 
and the revelation they give of the various 
approaches to the subject as well as of the 
numerous points of view. No reader could put 
aside these volumes without realising that the 
problem of planning is infinitely more complex 
than might be imagined from the claims of some 
of its advocates, and if the matter contained in 
these volumes does not facilitate an easy decision 
on the methods of planning or even of the ends 
to be desired, it should assist in forming an 
intelligent opinion. 

Special interest is attached to a group of papers 
dealing with aspects of planning in Soviet Russia, 
presented by members of the State Planning 
Commission, Moscow. V. Obolensky-Ossinsky, 
head of the U.S.S.R. delegation to the World 
Economic Conference in 1927, discussing the 
nature and forms of economic planning, gives an 
outline of the philosophy and development of the 
Five-Year Plan, while the results achieved are 
outlined by S. L. Ronin in “Planned Economy in 
Operation in the Soviet Union”, by A. Gayster in 
“The Planning and Development of Agriculture in 
the Soviet Union”, and by I. A. Kravel in “Labour 
in Soviet Planned Economy”. This lucid and 
readable account of Soviet aims and results can 
be read in the light of Dr. Lewis L. Lorwin’s 
criticism and Mr, Hugh Quigley’s presentation of 
the developments under the Central Electricity 
Board as a characteristic example of planning in 
Great Britain. 

To enumerate even the papers of outstanding 
merit would be tedious, but Dr. Max Lazard’s 
analysis of the world unemployment situation, 
emphasising the unescapable facts and paradoxes 
of the present situation, was one of the features 
of the Congress and dominated much of its 
discussion. Characteristic contributions are those 
of the late Albert Thomas on the scope of inter¬ 
national agreement on labour standards, Mr. E. A. 
Filene’s exposition of his theory of mass production 
in relation to higher standards of living and Prof. 
Palyi’s discussion of international planning by 
industries. 

Noteworthy papers are those of Dr. H. S. 
Person on scientific management as a philosophy 


and technique of progressive industrial stabilisa¬ 
tion and of Dr. Lewis L. Lorwin on the problem of 
economic planning. In both these papers we find 
an attempt to formulate & philosophical basis for 
this attempt to extend the domain in which human 
action is determined by facts and not by opinion 
or guesswork. There is no attempt to understate 
the problem but rather an appeal to the spirit 
of adventure, to the spirit of science to conquer 
now fields for the benefit of mankind. The 
challenge to accept the consequences of power 
production, to seek to relate action and knowledge 
and to determine the laws and principles, the 
disregard of which is largely responsible for our 
present difficulties, is clearly sounded, and should 
make its own appeal to scientific workers. 

This collection of papers unquestionably assists 
in the examination of these matters free from 
prejudice and as emphatically insists on the 
impossibility of a solution except on international 
lines. Important as national action and planning 
may be, by itself it is insufficient; the only 
way out is for the nations to come together to 
seek a better way of arranging the affairs of the 
world as a whole. If, however, the Congress was 
clear on this point, its deliberations equally indi¬ 
cate that, even more than in national planning, 
the means and the ends are still to be defined, 
much more to be agroed upon. 

The papers collected here are published in the 
original languages—English, French or German— 
in which they were delivered, with many transla¬ 
tions. R. B. 

Elemental Chemistry 

A Text Book of Theoretical and Inorganic 

Chemistry. By F. A. Philbriok and Dr. E. J. 

Holmyard. Pp. vii+803. (London : J. M. 

Dent and Sons, Ltd., 1932.) 10s. 6i. 

HERE was a time when the main develop¬ 
ment of chemistry was on the organic and 
biological sides, but the alliance between physico¬ 
chemical principles and inorganic chemistry has 
given new vitality to this section, which may well 
be called ‘elemental chemistry’. The very 
essence of it has been revolutionised by the newer 
conceptions of valency. The consequence is that 
it is now possible to compile a fascinating text¬ 
book on a subject which at one time was to a 
large extent burdened with detail and made dull 
reading. 

The book before us is divided into three part#. 
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historical, general and special, the division of the 
elements in this last section being as usual into 
groups, according to the periodic system. The 
name of one of the authors is sufficient guarantee 
that the historical introduction at least will be 
found to be full of interest and written with 
charm. Chemists as a class are sometimes accused 
of being so engrossed in their own subject as to 
lack time for more general culture : if this is so, 
a study of the history of their subject, and the 
many side issues which can arise out of it, affords 
a ready means of broadening their interests. 

The general section deals with atoms and mole¬ 
cules, matter, chemical change, solution, chemical 
equilibrium and energy, surface chemistry, radio¬ 
activity and the electron theory ; in short, with 
ail those subjects which to-day are in the forefront 
of interest. The now chemistry and the new 
physics are one and the same ; the physicist only 
fails to become a complete chemist when he gives 
up the attempt with the molecule, frightened 
perhaps by the problems presented by its structure 
and by that formidable arrangement of carbon 
atoms in space by which we picture organic 
compounds. 

The discoveries of Rutherford and the more pop¬ 
ular writings of Eddington and Jeans have made a 
wide public take a serious interest in atoms and 
their structure, and though ]x»rhaps fantasy has 
sometimes outrun fact, when the subject is viewed 
through the more sober spectacles of the chemist 
accustomed to weigh and to measure, the stimula¬ 
tion given by the theorists is encouraging an 
immense amount of fruitful experimental work 
with corresponding progress in our conception of 
the atom. Less interest is taken at the moment 
in the molecule and its dissociation ; indeed, there 
is evidence of mental apathy amongst teachers, so 
long as they continue to rest on the ionic hypo¬ 
thesis alone and ignore all else in their teaching : 
dogma and science must surely be regarded as 
incompatible. 

To criticise a book of this kind in detail is of 
no value, even if it were possible; one can but 
open it haphazard, confident of being rewarded 
with informative matter written in a smoothly 
flowing style. 

There was a time when many of the substances 
in an inorganic textbook had little interest outside 
the laboratory: it is significant of the progress 
which has been made in the application of 
chemistry to the arts and manuSaptures to find 
how latge a proportion of the elememe have now 


some industrial significance. The rare earth ele¬ 
ments, the individual metals of the platinum 
group, selenium and tellurium, may be cited .as 
examples ; curiously enough, gold is of very slight 
industrial importance. 

We have indicated enough to show that we find 
the book highly stimulating. The fact that it 
emanates from two of our public schools raises 
high hopes in regard to the quality of the scientific 
teaching there, more particularly the giving of a 
bias towards the idea, which must also be the 
ideal, that science is a subject of interest in 
itself, and hence that every educated schoolboy 
should graBp its rudiments and carry this know¬ 
ledge with him into his political, bureaucratic or 
business life. E. F. A. 


Eloges and Biographical Studies 

(1) Eloges et discours amdemiques . Par £mile 

Picard. Pp. vii+398. (Paris: Gauthicr- 

Villars et Oie, 1931.) 51) francs. 

(2) Figures de Savants . Par Alfred Lacroix. 

Tome 1. Pp. x+326+ 32 plates. Tome 2. 
Pp. iv+358+26 plates. (Paris: Gauthier- 

VillarH et Oie, 1932.) 150 francs. 

T is one of the duties of the secretaries of the 
Paris Academy of Sciences to deliver addresses 
on the work of their confreres. It also frequently 
falls to their lot to be the official representatives 
of science at notable gatherings, at home or 
abroad, and to pronounce eulogies suitable for the 
occasion. The addresses given are often of 
permanent value and can be read with profit long 
after the event which led to their delivery, and 
fortunately in many cases they are afterwards 
published in book form. Amongst the most recent 
of these addresses are those contained in those 
three volumes of M. Picard and M. Lacroix. 

The volume of M. Picard is a successor to his 
“Discours et Melanges” (1922) and his “Melanges 
de MatWmatiques et do Physique” (1924). It 
contains eleven addresses in all. Four were 
delivered in connexion with the celebration of the 
centenaries of Pascal, Abraham Breguet, Newton, 
Laplace and Huygens, one in connexion with the 
inauguration of the monument at Annonay to 
the engineer, Marc S6guin, while two others were 
given before the Academy of Sciences in 1925 and 
1927 respectively on the life and work of the 
mathematician, Jules Tannery (1848-1910) and 
of Jean-Baptiste Biot (1774-1862), one of the 
most picturesque figures in the history of French 
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scientific circles. These, together with M. Picard's 
address at his reception into the French Academy, 
on his predecessor Charles de Freyeinet (1829- 
1923), the distinguished engineer and statesman, 
all contain much interesting biographical matter. 

Of a different character are the short discourse 
at the inauguration of the Institut Henri PoincariS 
in 1928, the address delivered at the commemora¬ 
tion of the jubilee of the Bureau international des 
Poids et Mesures, and the lecture given before the 
Academy of Sciences in 1929 on the history of 
science and of physical theories, from the days 
of the Egyptians and Chaldeans down to the 
present time. 

(2) While there is little connexion between the 
various addresses of M. Picard, those contained in 
the two volumes by M. Lacroix, which with one 
exception are all biographical, have a common 
thread running through them, for as he says, it 
was his desire to recall some of those men who 
have contributed to the study of the constitution 
of the earth and have been among his masters. 
French men of science alone are dealt with. A 
distinguished mineralogist himself, in his first 
volume, M. Lacroix reviews the life and work of 
all thorns who have occupied the seat in the section 
of mineralogy in the Academy of Sciences, which 
he himself held before being chosen a permanent 
secretary. 

The ten studies begin with that of Dcsmarest 
(1725-1815) one of the founders of geology, of 
whom Geikie wrote so entertainingly, and con¬ 
clude with the notice of Simile Haug (1861-1927). 
VoL 1 also contains biographies of Dolomiou, 
Boumon, Haiiy, I>vy, Des Cloiseaux, Beudant 
and Bory de Saint-Vincent, while the second 
volume contains twelve other notices, including 
those of Milne-Edwards, Damour, Lapparent, 
Michel-L^vy and Pasteur. In nearly all instances 
the notices are accompanied by a good photo¬ 
graph and a specimen of handwriting. It will thus 
be seen that the volumes of M. Lacroix are of 
especial interest to geologists, mineralogists and 
crystallographers. 

M. Picard in one of his addresses says that there 
is in general a monotony about the lives of men 
of science, whose whole careers are often bound 
up with study. There are, of course, many 
exceptions to this rule, two very notable ones 
being those of Dolomieu and Bory de Saint- 
Vincent. Genevieve Jean Baptiste Maroellin Bory 
de Saint-Vincent was bom at Agen in the depart¬ 
ment of Lot-et-Garonne on July 6,* 1778, and died at 


his lodgings in the rue de Buci, Paris, on December 
22,1846. Into those sixty-eight years was crowded 
sufficient of adventure and excitement, of good- 
and ill-fortune and, it may be added, hard work, 
to satisfy the most critical of readers. His father 
being imprisoned early in the Revolution, Bory 
de Saint-Vincent was taken care of by an unde 
and from him he imbibed a love of natural history 
which formed the mainspring of hiH life. Con¬ 
scripted at the age of twenty-one years, he served 
with the army of the West, at the age of twenty- 
two years accompanied Capt. Baudin on a voyage 
of discovery, as a captain served with the array 
in many parts of Europe, became a deputy, was 
prosecuted and exiled and afterwards spent some 
time within the walls of Sainte-Pdagie. It mattered 
little, however, whether he was on the field of 
battle or within the prison walls, his interest in 
Nature never flagged, and towards the end of his 
career he was able to take part in expeditions to 
the Morea and Algeria. Always something of a 
Bohemian, as a collector and writer he was 
indefatigable, and M. Lacroix gives a vivid account 
of his life and an estimate of his work as a botanist, 
zoologist and geologist. 

The notice of Bory de Saint-Vincent was read 
to the Academy of Sciences in the middle of the 
War ; that of Dolomieu on December 2, 1918. 
Both accounts gained in interest owing to cir¬ 
cumstances. Especially appropriate was the 
review of the life of Dolomiou, for nowhere had 
the struggle been carried on with greater heroism 
than among the mountains which perpetuate his 
name. His biography rivals in interest that of 
Bory de Saint-Vincent. Bom on June 23, 1750, 
Dieudonne Sylvain Guy Tancrfecle de Gratet de 
Dolomieu, to give him his full name, was the son 
of a nobleman, and began his strangely eventful 
career at the age of fifteen years as a cadet in 
the Order of Malta. While still a youth he served 
in the galleys of the Order, fought a duel killing 
his opponent, lost his rightB and was sentenced 
to perpetual imprisonment. Set at liberty through 
the representations of the King of France and the 
Pope, he joined the French army, began the 
study of chemistry and physics, had a love affair, 
entered political and scientific circles m Paris and 
travelled incessantly. Later he was given an 
offioial post under the Oder of Malta, but he fell 
out with his superiors, was exiled, abandoned 
himself to geological excursions, played a part in 
the Revolution and was one of the earliest members 
of the National Institute v Embarking with 
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Napoleon for Egypt, he unwillingly took part in 
the events leading to the capitulation of Malta, 
with Fourier, Monge and others founded the 
Institut d’Egypte, and on his way home—his ship 
putting into Tarento—ho was imprisoned. 

Dolomieu’s career is perhaps better known than 
that of Bory de Saint-Vincent, but even those 
who are familiar with it will read with emotion the 
extracts given by M. Lacroix from his manuscripts 
written during the two years of his solitary con¬ 
finement. Recalling the passion with which he 
had previously contemplated the changing seasons 
and the grandeur of Nature he wrote : “Mainte¬ 
nant, enferrn^ dans un espace de douze pieds de 
longueur, dix de largeur et de hauteur, je n’ai k 
contemplor que ma propre mis&re, et & r6f!6chir 
que sur les jeux de la fortune et sur le bizarrerie 
de ma destin6e.” His ultimate release was largely 
due to persistent efforts by men of science, among 
them Sir Joseph Banks, and to the representations 
of the King of Spain. After the battle of Marengo, 
Napoleon stipulated that those taken prisoners on 
their return from Egypt should be released, and 
especially mentioned “Le citoven Dolomieu”. 
Unfortunately, he was already broken in health, 
and though received with open arms in Paris, he 
died a few months after gaining his freedom, 
passing away on November 16, 1801, at the early 
age of fifty-one years. 

Classical Astronomy 

(1) Greek Astronomy. By Sir Thomas L. Heath. 

(The Library of Greek Thought.) Pp. lvii-j-192. 
(London and Toronto : J. M. Dent and Sons, 
Ltd. ; New York: E. P. Dutton and Co., 
1932.) 5a. net. 

(2) Early Astronomy and Cosmology : a Recon¬ 
struction of the Earliest Cosmic System. By 
C. P. S. Menon, Pp. 192. (London : George 
Allen and Unwin, Ltd., 1932.) 10a. net. 

T would be difficult to find two books more 
unlike than these in method and, as it appears 
to us, in value. We may, though we very seldom 
do, disagree with Sir Thomas Heath’s interpreta¬ 
tion of the evidenoe that he produces, but there 
is no denying that the evidence exists. Mr. 
Menon’s brilliant imaginative work we can only 
regard as a fabric of guess-work erected upon 
ft substructure of dreams. 

(1) Two-thirds of Sir Thomad Heath’s book are 
made up of extracts from Greek Astronomers or 
ancient historians of astronomy, ranging from 


Thales to Ptolemy. His own introduction, though 
worthy of the author of “Aristarchus of Samos”, 
is rather disappointingly short. Wo wish we h%d 
his reasons for accepting the modem view that 
the Babylonians Naburiannu and Kidinnu were 
of far earlier date than the Seleucid astronomers 
with whose names Strabo mentions theirs. It 
seems difficult to maintain that they were, and 
also that the Greeks were, from the first, acquainted 
with and receptive of their teaching. Sir Thomas 
Heath himself is a little surprised by the well- 
known passage in the Platonic “Epinomis” in 
which the Greeks are said to bring everything 
which they take from the barbarians to a higher 
perfection. It is certainly not easy to see how 
this could have l>een written if the writer had 
known that the contemporary Chaldeans were 
compiling solar and lunar tables much more 
accurate than any which they themselves had yet 
constructed. 

If we have any other complaint to make of Sir 
Thomas Heath, it is that he has scarcely done full 
justice to Ptolemy. “It is questionable,” he writes, 
“whether Ptolemy himself added anything of great 
value [to Hipparchus] except a definite theory of the 
motion of the five planets.” Surely a very consider¬ 
able exception, even if it were, as it is not, the 
only one. Though extracts from Ptolemy are 
given to elucidate the career of Hipparchus, under 
his own name he is represented only by the intro¬ 
ductory chapters of the “Almagest”, in which the 
movement and rotation of the earth are^ienied. 
These indeed remind us how small reason there 
was before Ptolemy for preferring a heliocentric 
system to a geocentric ; but one would have liked 
to see the great astronomer represented by 
passages which have better stood the test of time. 
The extracts generally aro well chosen and well 
translated. 

(2) It has generally been held that the reason 
why men divided the sun’s path into twelve signs 
is that they had long been used to divide the 
year into the twelve months which are really a 
rough measure of its length. Also that the reason 
why several ancient nations had lists of 27 or 28 
moon-stations is that the moon does actually take 
between 27 and 28 days in making a complete 
circuit of the heavens. It has also been accepted 
as an historical fact that Callippus proposed a 
luni-solar period of 76 years to correct the error 
of one quarter of a day whieh he attributed to 
the 19-year oycle of Meton. According to Mr. 
Menon, all this is wrong. The choice of the “pet 
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numbers” 12, 28 and even 76 was due to a natural 
appeal made by them to the sentiment of primitive 
man, and the happy accident that they proved 
adaptable to astronomical facts only “strengthened 
the faith of the people” in thoir magical efficiency. 
Some slight support for this strange theory might 
b© found if it were true that “the important 
Jupiter cycle” of 60 years—which, as a fact, 
would not work—was, as we are told, “known to 
all the nations”. But was it ? 

The genesis of the ”pet numbers” is ingeniously 
explained, but with what bearing on astronomy 
it is difficult to hcc, It seems possible that the 
first cosmographer may have conceived the world 
as a square, each of its sides bisected by one of 
the cardinal points. But such a world would 
surely consist only of the visible hemisphere, and 


the subdivision of the four sides into 12 and 28 
would not give 12 signs of the zodiac and 28 
moon-stations, as neither signs nor stations can 
all be above the horizon at once. In truth the 
simplest zodiac implies the knowledge that the 
heavens encompass the earth on all sides, and 
such a conception is not primitive. The notion, 
which pervades Mr. Menon’s book, that the zodiac 
has been a possession of all races from the dawn 
of history, is as fallacious as the evidence he offers 
for it. The passage cited from the “Rig-Veda” 
implies no more than a recognition of years, 
months and days. That it should still be possible, 
after writing the names of the Akkadian months 
and the zodiacal names in parallel columns, to 
suppose that the former list is connected with the 
latter, seems scarcely credible. E. J. Webb. 


Short Reviews 


Open-Air Library. Afoot in England. By W. H. 
Hudson. Pp. xvi+239. The Mirror of the Sm : 
Memories and Impressions. By Joseph Conrad # 
Pp. xv+244. (London and Toronto: J. M 
Dent and Sons, Ltd., 1933.) 3s. 6 d. net each 

The editor, Dr. Eric F. Daglish, clearly has a 
happy knack of choosing the right material every 
time for the “Open-Air Library”. The author of 
each volume is well known and the actual subject 
matter has already been well read. Nevertheless, 
that is no reason why such titles, brought under 
the common heading of “Open-Air” topics and 
published in an attractive form at a price within 
everybody’s reach, should not have a very wide 
appeal ; especially at the present time. 

(1) For example, W. H. Hudson, a naturalist 
with the inborn genius of interesting others in 
Nature, scarcely needs any introduction. Much 
of “Afoot in England” has already appeared in 
various journals and newspapers ; and the com¬ 
plete volume first appeared in 1909. But now 
that many of the heartiest of English people spend 
their holidays and week-ends afoot, republication 
of this collection of essays, in an easily portable 
form, is opportune. In a way similar to “The 
Open Road”, it should either take you or go with 
you to the West Country, Bath and Wells, Stone¬ 
henge, Silcbester, Salisbury, etc., and will surely 
open up new vistas of interest—natural history, 
archaeology, history, etc.—which are calculated to 
make a holiday not only more pleasurable, but 
also more profitable. 

(2) Conrad’s “Mirror of the Sea” also needs 
little introduction. He, alone, can tell in this way 
how the sea’s “cruelty may repel, its immensity 
appal, and its fury distress the mind; but its 
grandeur, the variety of its moods, its permanent 
freshness, and even its fickle inconstancy” are 
bound to fascinate in the long run the most dubious 


of land-lubbers. This little volume reveals the 
true character of the sea. Its hydrographical, 
biological and meteorological characteristics are 
never once mentioned in any academic manner ; 
yet having read the book, you feel you know some¬ 
thing about all these, and an insatiable desire to 
know more. 


The Saga of Fridtjof Nansen. By Jon Sorensen. 
Translated from the Norwegian by J. B. C. 
Watkins. Pp. ix-f372 + 8 plates. (London: 
George Allen and Unwin, Ltd., 1932.) 18 s. net. 


In this study of Nansen’s personality, the author 
lias had access to various private diaries that help 
to explain Nansen's success in all he attempted 
and at the same time show the apparent contra¬ 
dictions of the man. He had an extraordinarily 
wide range of interests and found it difficult to 
keep to any one line of activity. A dreamy melan¬ 
choly would give way to buoyant enthusiasm and 
he would see clearly his path and go forward in¬ 
different to any form of discouragement. He had 
the capacity for solitude and the steadfast pioneer¬ 
ing spirit that are so characteristic of his race. 

Mr. Sorensen, who knew Nansen intimately, 
tells his story well, and though there is no full 
estimate of Nansen’s scientific work in ocean¬ 
ography, indications of its importance are given. 
His activities as a statesman speaking on behalf 
of Norway in the dissolution of the union with 
Sweden, and later at Geneva in the name of 
Armenian refugees and Russian famine sufferers, 
are fully treated, and show the outstanding 
example of a great man of science who used his 
talents in the wider sphere of statecraft. There 
is a full bibliography of Nansen’s writings. The 
book is a fine memorial to one of the outstanding 
figures of his day. R.N.R.B. 
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The Children's Nature Series. (1) How to see 
Plants . Pp. xii+111. 2s. 6 d. net; School 

edition, 1#. 0d. (2) How to see Flowers. Pp. 

x +141. 2s. 6d. net. (3) Hou) to see Beasts. Pp. 
x+110. 2s. 6d. net. Written and illustrated 

by Eric Fitch Daglish. (London and Toronto : 
J. M. Dent and Sons, Ltd., 1933.) 

The author of these three volumes, part of the 
“Children’s Nature Series”, is well known as a 
keen naturalist and his wood-engravings have 
already adorned several previous publications. In 
this case, however, we cannot suppress a feeling 
that the volumes have b<H?n used more as a 
vehicle for Dr. Daglish’s very attractive art, 
rather than as a means of cultivating an apprecia¬ 
tion of Nature in children. 

The choice of material is not altogether a happy 
one, and the diagrams—apart from the wood- 
engravings—are poor. Too many facts are stated 
with too few explanations. Tn any event, it is 
difficult to decide for what type of child these 
books have been written. There appears to be 
no set scheme for study, so they can scarcely 
form the basis of a course in natural history ; and 
certainly not biology. Apart from being useful as 
prizes and presents, they would seem to have a 
very limited appeal. 

Colorimetry: its Application in Analytical and 
Clinical Practice. By Dr. Hugo Freund. Author¬ 
ised English translation by Frank Bamford. 
Pp. 255. (London : E. Leitz (London), 1932.) 
IQs. 

A rapid glance through this book might lead one 
to consider its comprehensive title justified ; a 
more complete perusal causes some disappoint¬ 
ment. The only colorimeters described are (1) 
the ordinary Duboscq, (2) the? Barker, and (3) 
the compensating modifications of the Duboscq, 
all as made by Leitz of Wetzlar. 

The book is essentially a description of these 
instruments, followed by an account of many 
analytical processes that can be performed with 
them. How many of these processes could be used 
without those instruments, it is difficult to say ; 
but it is certain that the majority need either the 
Btirker or the compensating model. 

The book, in itself, jh well printed and has few 
typographical errors. The bibliography is com¬ 
prehensive although one wonders why the Journal 
of Biological Chemistry is always referred to as 
“Journal Biol. Chemie”. S, G. S. 

The Psychological Register. Vol. 3. Edited by 
Carl Murchison. (The International University 
Series in Psychology.) Pp. xii + 1209. 
(Worcester, Mass. : Clark University Press; 
London: Oxford University Press, 1932.) 
56s. fid, net. 

This book is a big contribution to a big scheme, 
ft scheme which is at present meant to run to five 
volumes, and to register the names and works 


of all the important psychologists that have ever 
lived. The 1929 edition of “The Psychological 
Register’' will hereafter be known as vol. 2. The 
volume now in preparation, which will include 
psychologists who died before this register was 
started, and will extend right back to the early 
Greek psychologists, will be known as vol. 1. The 
present volume represents forty countries, and 
contains the names of 2,400 psychologists. We 
note that about 45 per cent of the entries relate 
to American psychologists. 

The labour involved in compiling these data 
must have been prodigious, but tho result will be 
a boon to the army of research workers in tho 
psychological field. The names of the co-operators 
in this vast enter})rise are such as to inspire con¬ 
fidence in its accuracy and general utility. We 
have tested it at many points, and with entire 
satisfaction. 

Elementary Qualitative Analysis: for College 
Students. By Prof. J. H. Reedy. (International 
Chemical Series.) Second edition. Pp. x+I63. 
(New York : McGraw-Hill Book Co., Inc. ; 
London : McGraw-Hill Publishing Co., Ltd., 
1932.) 9 s. net. 

This excellent manual has been much improved 
in the new edition by the inclusion of procedures 
based upon reagents recently developed. It 
rovers the ground very thoroughly and in a clear 
and well-arranged fashion. The notes on the 
methods bring out innumerable details which 
make ail the? difference between success and 
failure in analysis. The book is suitable both for 
Intermediate B.Sc, and Honours B.Se. students, 
since it will be equally intelligible both to those 
beginning qualitative analysis and those who have 
made some progress in such work. It is coin- 
mcndahly free from freakish methods and follows 
the well-established group separations. The tests 
for the anions are carefully given, and there is a 
complete list of reagents. The notes will save 
much of the time of the demonstrator, and the 
book is one which can be recommended with con¬ 
fidence. 

Chapters in Modern Inorganic and Theoretical 
Chemistry. By Dr. Ernest S. Hedges. Pp. 
vii+279. (London : Edward Arnold and Co., 
n.d.). 12*. fi d. net. 

The aim of Dr. Hedges' book, as stated in the 
preface, is to enable a student to dispense with 
reading original papers and larger treatises. Since 
this forms a valuable part of the training of a 
student, anything which leads him to think that 
it can be omitted is of doubtful value. The treat¬ 
ment is generally rather superficial and does not 
go far enough for the honours candidate, and 
much of it is to be found in the regular textbooks 
used by students. 

The book will probably serve as a companion to 
lecture courses in which the subjects are more 
adequately covered. 
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Weed Destruction by Chemicals 


A MONGST the many burdens which beset the 
^ fanner may be included the spread of 
weeds, owing mainly to the high cost of keeping 
the land clean by hand in relation to the value of 
the crop. It is therefore of wide interest that a 
new method of weed destruction by spraying with 
sulphuric acid is under trial on a considerable 
scale, which promises a cheap remedy for the evil, 
at all events so far as such plants as charlock 
(Brasnim sinapis) and a lew other prevalent weeds 
are concerned. In the past, sulphates of copper 
and of iron have been used for this purpose with 
effect, but the ideal conditions for their use, 
namely, twenty-four hours of fine weather follow¬ 
ing a humid day for the application, were too 
difficult to realist 1 in practice. When using sulphuric 
acid, only an hour or so of dry weather at the time 
of spraying is essential. 

Spraying with sulphuric acid originated in 


France, being largely due to the pioneer work of 
Rabat£, begun in 3911, and it has developed so 
rapidly that at present several hundred thousand 
acres are treated annually, involving in 1931 the 
use of 27,000 tons of acid, whilst some twenty 
French manufacturers produce suitable spraying 
machines for its application. 

The work in England has been fostered by the 
National Sulphuric Acid Association with the co¬ 
operation of the School of Rural Economy in the 
University of Oxford, and it has now reached a 
stage when it has been handed over to the acid- 
making industry for practical development. This 
summer several thousand acres have been sprayed 
with uniform success and the farming fraternity 
has evidenced a considerable interest in the novel 
process. 

The method of application is a simple one ; 
commercial brown oil of vitriol is mixed with 
water to give a solution varying from 7 to 10 per 
cent in strength, which is- sprayed over the land 


from a suitable machine, either horse- or motor- 
drawn, with acid-resisting parts. It is preferable 
for the spraying to be done by contract and thus 
with men used to handling acid, the fanner 
supplying the necessary traction. About 100 
gallons per acre is the normal amount to spray, 
but the quantity depends upon the size of the 
charlock and it is increased up to 150 gallons per 
acre when advisable. 

The time of spraying depends on the size of the 
plant and not on the actual time of year. The 
most favourable moment is when the charlock is 
in its four-leaf stage, all the seeds having well 
germinated, but it is effective even when the 
charlock is several inches high. In a normal year 
some five to six weeks are available for spraying, 
so that a contractor can organise his operations so 
as to keep his machines occupied by moving them 
from early to late growing regions. 

The object of the spray is to 
kill the charlock, which may turn 
completely brown within twenty 
minutes of its application, with¬ 
out harming the ceroals. The spray 
is not selective in its action, 
which is due entirely to the 
difference in the physiology and 
morphology of the two plants. 
The outer skin of the cereal is 
thick and not easily penetrated by 
the acid, whioh slips off the smooth 
vertical leaves, except at the tips 
of the leaves which turn brown, 
whilst the tender growing point is 
protected by the leaves wrapping 
round it. The skin of the char¬ 
lock is easily penetrated as the 
acid adheres to the open, broad, 
hairy and more or less horizontal 
leaves, and the tender growing 
point is exposed so that the tissues are plasmolysed 
by the acid and eventually destroyed. In sunshine 
the action takes place so quickly that within an 
hour of spraying, the whole field turns brown, a 
quite alarming sight: in a few days the cereal 
recovers and it soon presents the healthy and 
luxuriant appearance which normally follows a 
top dressing of a nitrogenous fertiliser. Fig. 1, 
showing a field in which, for the purpose of demon* 
stration, a strip has not been treated, brings 
out very clearly the effect of spraying, so 
that no further words are required here as to its 
efficiency. 

The cost of spraying is of the order of 12s. (W.- 
15s. per acre, depending on the acreage treated on 
any one farm : it will be even less when a con¬ 
tractor is fully occupied in a particular district, as 
much of the cost is occasioned by the transport of 
the machine. Some 30 per cent of the cost is due 
to the sulphuric acid, the carnage of which is also 
costly. The actual benefits of spraying in tSae Vay 
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of increased crop have not yet been fully estab¬ 
lished : they are claimed to amount in value to so 
much as £2-£3 per acre in the most favourable 
cases. The weeds themselves remove nutrient 
matter from the soil and they crowd the cereal 
plant, reducing the crop ; when killed by acid, 
their organic matter is returned to the soil, whilst 
it is probable that the acid itself may have some 
effect in increasing soil fertility by accelerating 
nitrification, though there is no positive evidence 
on this point. 

There is both the immediate gain of an increase 
in crop and also a reduction of woods which 
renders future cultivation more easy : it is stated 
that, on the Continent, spraying for three or four 
seasons in succession has resulted in periods of 
definite freedom from weeds. 

The high labour costs of farming, which are 
bound to persist in Great Britain even when 
mechanical appliances are more largely adopted, 
can only be countered by an increased yield of the 
crop. The production of cheap fertilisers has enabled 
the requirements of the plant in nitrogen and 
minerals to be satisfied up to the economic point 
and interest has been transferred to methods of 
cultivation, in particular the preparation of the 
soil and subsoil, as most likely to increase further 


yields. The ill-effect of weeds has assumed an 
important aspect and their prevention becomes 
imperative. Until now this has been largely a 
question of cultivation and it is still the case with 
the grasses among cereals, but the discovery that 
a chemical treatment may eliminate charlock and 
its like, which have been known to lower a crop 
of oats by one-third, is a definite step forward, 
particularly at a time when the wheat quota is 
once more encouraging the British farmer to 
produce wheat of good millable quality. 

The control of weeds in the garden is not subject 
to the same economic requirements as on the 
farm, with the consequence that the use of 
chemicals for this purpose has been widespread. 
The old favourites, the poisonous arsenicals, have 
obvious disadvantages, and the alternative tar 
products have the drawback of being caustic. It 
is of interest, therefore, to note the success which 
is attending the use of ten per cent solutions, 
applied at the rate of one gallon to twelve square 
yards, of the chlorates of sodium and calcium, 
which appear to be particularly deadly to weeds 
and grass. 

The foregoing at least provides evidence that 
chemical science is finding new ways of proving 
its utility to agriculture and horticulture. 


Annual Meeting of the Royal Society of Canada 


r jPHE Royal Society of Canada held its annual 
1 meeting on May 18-20, at Queen’s Uni¬ 
versity, Kingston. 

The president, Prof. Francis E. Lloyd, Mac¬ 
donald professor of botany in McGill University, 
delivered his address on the evening of May 18. 
His subject was “The Carnivorous Plants” and it 
included not only an interesting review of the 
principal types, illustrated by beautiful slides and 
motion pictures, but also many original con¬ 
tributions regarding the structure and function 
of their traps. At the same meeting, the Flavelle 
medal was presented to Dr. J. B. Tyrrell for his 
great contributions to the geography and geology 
of Canada, and the Tyrrel medal to Judge F. W. 
Howay in recognition of his literary and historical 
work. 

The Society passed a resolution urging the 
Government to give liberal support to the 
National Research Council of Canada in virtue of 
the results which it has achieved and of the still 
greater benefits which, if supported, it will in the 
future bring to the oountry. 

At the meetings of Section 1 (Frenoh Literature, 
History, etc.) nineteen papers, and of Section 2 
(English Literature, History, etc.) twenty-six papers 
were presented. 

In his presidential address to Section 3 (Mathe¬ 
matical, Chemical and Physical Scienoes), Prof. 
C. A. Chant dealt with the inception and con¬ 
structional progress of the new 74-in. telescope at 
the University of Toronto. After paying tribute 
to the generosity of the donor, Mrs. David Dunlop, 


Prof. Chant told how the project is being carried 
out. The administration building is nearly com¬ 
pleted and the great dome will be erected during 
the summer. The mirror is to be made of pyrex 
glass of especially low expansion coefficient, which 
is expected to be of great advantage. Delivery 
for grinding is promised by the makers in 
September. 

The programme of papers was very crowded, 
one hundred and forty-three papers being pre¬ 
sented. Consequently, only a few typical papers 
can be mentioned even briefly here. 

There was a number of papers on geophysical 
prospecting by Prof. W. L. Miller and by Prof. L. 
Gilchrist and his co-workers, using gravitational, 
electrical and magnetic methods. A portable 
Geiger counter has been developod by Shrum for 
detecting radioactive ores. Several papers dealing 
with hyperfino structure and other spectroscopic 
problems by M. F. Crawford, Mackay and others 
of the Toronto school were presented by Prof. E. F. 
Burton. An interesting application of polar front 
methods has been made by Thomson to a typical 
Canadian winter weather situation. An oscillo¬ 
graphic study of reflection of wireless waves from 
the Kennelly-Hcaviside and Appleton layers by 
Ross has yielded valuable information, particularly 
regarding multiple reflections (up to tenfold). A 
report on Canadian radio experiments during the 
1932 eolipse was presented by Rose. The results 
taken as a whole are strongly against the idea of a 
corpuscular eolipse. 

In mathematics and astronomy, Prof. C, F. 
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Gummer proposed and discussed a new type of 
minimal problem relative to spreading equivalently 
in its smallest parts a given area upon another. 
A, E. Johns and Prof. Beatty gave further signifi¬ 
cance to the conformal points in a projective 
transformation. Prof. C. T. Sullivan completed an 
essential point by showing that Euclidean methods 
do not suffice to construct the unit angle. Prof. N. 
Miller continued his work on generalising mean- 
vttluc theorems. Miss Fisher and Prof. Beatty 
detailed a new method in algebraic functions. 
Prof. Stewart gave the theory of the oscillations 
of a free pendulum. Papers by Profs. Plaskett, 
Harper and Pearce dealt with various phases of the 
important work being done at Victoria. Miss Douglas 
discussed the absolute magnitudes of A stars. 

The theoretical helium line 2p-4 f calculated 
from observed Stark effects on the d line 4471 
(Victoria plates by Drs. J. S. Foster and A. V. 
Douglas) agrees well with the relatively weak 
outer violet portion of the complex line 4470 
previously interpreted by Struve as wholly 2p-4f. 
Mr. A. H. Snell reported a complete analysis of 
Stark effect in molecular hydrogen with a 
30-ft. stigmatic concave grating, including dis¬ 
placements and patterns for lines in the so-called 
H a bands, of theoretical interest. A new canal- 
ray source with cathode of small effeetive area 
was described by Mr. R. L. Thornton. As the 
hydrogen pressure rises to the present upper limit 
of 0*6 mm., one finds the Stark intensities 
approaching close to the theoretical values pre¬ 
viously observed in Lo Surdo sources. In an 
examination of the Stark effect in mercury, Mr. 
R. N. H. Haslarn has made an initial resolution 
of the fine structure of diffuse and combination 
lines from a Lo Surdo source with fields of 90,000 
v./cm. Most lines show an abnormal Stark effect. 

A paper describing experiments having an 
imjjortant bearing on theories of heterogeneous 
catalysis was presented by I)r. E. W. R. Steacie 
and E. M. Elkin. The rate of decomposition of 
methanol at a zinc surface shows no discontinuity 
at the melting point of zinc. It is therefore not 
justifiable to assign the whole catalytic activity 
to a limited part of the surface. 

The isolation of several alkaloids, including 
cryptopine and hydrastine, from a number of 
native fumaraoeoun plants was reported by R. H. 
Manske. 

Further calculations of equilibrium constants 
from spectroscopic data were presented by A. R. 
Gordon and Colin Barnes. The calculated values 
are in agreement with the experimental values in 
so many cases that the spectroscope has come to 
be recognised as the most useful tool for com¬ 
puting chemical equilibria. 

Direct determinations of density and surface 
tension in the neighbourhood of the critical 
temperature in one- and two-component systems 
were reported by Prof. 0. Maass and Winkler. 
The interesting result is obtained that at tem¬ 
peratures as much as 10° above the temperature 
at whioh the meniscus disappears there is a 


measurable difference in density above and below 
the place of disappearance of this meniscus. We 
must speak of a critical region rather than a 
critical point. 

Thirty-two members of Section 4 (Geology and 
Allied Subjects) registered for the meeting. The 
several sessions were all well attended and usually 
in addition to members there was a number of 
visitors present, including several graduate and 
undergraduate students of Queen’s University. 

The papers presented embraced a wide variety 
of topics and included practically all phases of the 
geological sciences. Many of them were of excep¬ 
tional interest and were followed by much informa¬ 
tive discussion. It may be said indeed that the 
discussion following papers was a conspicuous 
feature of the meetings this year and added 
greatly to their interest and value. 

Perhaps the outstanding item on the programme 
was the report of the National Committee on 
Stratigraphical Nomenclature, presented by Prof. 
F. J. Alcook. This report represents the results of 
a vast amount of arduous work by the members 
of the Committee in an endeavour to arrive at 
a nomenclature that will be generally acceptable 
to geologists, not only of Canada, but also of the 
whole world. After considerable discussion the 
nomenclature as tentatively proposed was referred 
back to the Committee. 

Guests of the Section included Prof. G. B. 
Barbour of the University of Cincinnati, and 
formerly of the University of Yenching, China, 
who, by invitation, presented a paper, illustrated 
by lantern slides, on the geology of Jehol Province. 

Altogether there were thirty-one papers on the 
programme and all but a few o( them were pre¬ 
sented and discussed. 

The presidential address to Section 5 (Biological 
Sciences) was delivered by Dr. J. G. FitzGerald, 
his subject being “The Nature of Antigens”. It 
was a valuable review of the subject, dealing with 
the biological and chemical features of antigens 
proper and of conjugated and partial antigens. 
The latter include those carbohydrates on which 
the specificity of strains of certain species of 
micro-organisms depends. Doubt was cast on the 
view that adsorption of non-antigenic substances 
on a colloid may render them antigenic. 

Prof. B. P. Babkin and his colleagues presented 
several papers on gastric secretion. They have 
found that the secretion in pouches made from the 
lesser curvature of the stomach is predominantly 
nervous in type. In the frog they showed that 
gastric secretion is mediated through sympathetic 
nerves to that organ. Prof. C. H. Best demonstrated 
that the administration of choline prevents fatty 
changes in the liver of depancreatised dogs. 
Studies on the anterior pituitary hormones were 
presented by Prof. J. B. Collip and his co-workers. 
Of interest was their announcement that the 
thyreotropic fraction has been highly purified and 
found to be active in normal and hypophysec- 
tomised rats. Dr. L. C, Simard discussed 
argentophil oells in the periglandular nervous 
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network of the intestine. Dr. Beattie demon¬ 
strated changes in living lachrymal gland cells 
during activity. Dr. Irwin found evidence of 
migration of the ‘fixed’ cells of the reticulo¬ 
endothelial system of the liver after the administra¬ 
tion of thorium dioxide. Dr. F. G. Banting and 
his collaborators presented a series of papers on 
silicosis. It was shown that silica can be absorbed 
from the intestine and excreted in the urine. Dr, 
Wylie showed that two injections of T.A.B/ 
vaccine produced maximum agglutinin oontent. 
Further injections caused no change in the titre. 
Prof. Reed found that Ps.-pyocyancus can be 
separated into several types of colony form not 
distinguishable by differences in virulence nor by 
antigenic reactions. 

An interesting paper by Prof. A. G. Huntsman 
on the herring and Archimedean forces in the 
water explained the migrations of those fish as 
mainly passive and due to currents, some of which 
are caused by influx of fresh water into the sea. 


The botanical list included a number of phyto- 
geographical studies by Fr&re Marie-Victor in and 
his associates. An ecological map of Quebec was 
shown. In a brief report of their work on the 
physiology of stomata by Prof. G. Scarth and 
his associates, it was announced that shortage of 
oxygen in the leaf causes opening of stomata in 
the dark. The lumeniferous mycelium and unique 
gemmae of Qmphalia fiavida were described by 
Prof. A. H. R, Buffer. From Prof. R. B. Thomson’s 
laboratories came a careful cytological study of 
teliospore development in Hyalospora aspidiotus 
by S. M. Pady, and other mycological and 
physiological papers as well as further support of 
Thomson’s theory of heterothally in contra¬ 
distinction to heterospory as a characteristic of 
seed plants. A number of papers by Prof. C. L. 
Huskins and his collaborators dealt with the 
mechanism of reduction of chromosomes, the 
formation of chiasmata and the origin of 
meiosis. 


Obituary 


Dr. E. E. Fournier d’Albe 
HE death occurred on June 29 at his home 
at St. Albans, Hertfordshire, at the age of 
sixty-five years, of Dr. Edmund Edward Fournier 
d’Albe. 

Dr. Fournier d’Albe was known for his work on 
the properties of selenium. In a paper published 
in the Proceedings of the Royal Society in 1912, 
he gave the results of his work on the dependence 
of the electrical conductivity of selenium on 
voltage. He showed that the ‘potential effect’ 
(R 0 —R V )IR 0 (where JB 0 is the resistance at infin¬ 
itesimal voltage and R 0 the resistance at voltage 
v) is proportional to the logarithm of the voltage. 
A later paper (Proc. Roy. Soc 89, 75 ; 1913) 
dealt with the efficiency of selenium as a detector 
of light. The experiments described show that a 
selenium ‘bridge’ is far more sensitive than the 
human eye, being able to detect illumination of 
the order of 10' 6 metre candle. These experiments 
also led him to the conclusion that the change of 
resistance is proportional to the square root of the 
illumination. Struck by this sensitiveness, he 
made an unsuccessful attempt to demonstrate the 
discontinuity of the wave front of light. 

The practical application of the properties of 
selenium was ever before Dr. Fournier d’Albe and 
ho devised an ingenious instrument, which he 
named the “Optophone”, by means of which it 
was possible by moving an aperture over a line of 
printed type to produoo sounds in a telephone, each 
letter giving a characteristic sequence of musical 
chords. In this way it was shown to be possible 
for a blind person to recognise the various letters by 
their sounds* and so to read the type by ear. The 
instrument was described in the Proceedings of the 
Royal Society (90, 373; 1914). The idea was 
developed commercially but the costliness of the 


apparatus was a serious obstacle to its use as a 
moans of mitigating the disabilities of the sightless, 
and he spent many years in his attempts to over¬ 
come this limitation. 

Dr. Fournier d’Albe also made early experiments 
on television with some success. 

It was announced on July 14 that Dr. Fournier 
d’Albe had been granted a Civil List pension of 
£125 a year “in recognition of his contributions to 
the science of physics and his invention of the 
optophone and other scientific appliances’*. 

G.A.S. 


Dr. E. E. Fournier d’Albe began his con¬ 
tributions to scientific journalism by supplying 
abstracts of scientific publications to the Electrician 
in- about 1893. These developed into a weekly 
column under the title “Contemporary Electrical 
Science” from 1897 until 1905. The “Science 
Abstracts” of the Physical Society began in 1895, 
and after forty years of such work the initials 
“E.E.F.d’A.” appeared regularly until the number 
issued for last month. In April last he wrote : “I 
live in retirement since a ‘stroke’ six years ago 
deprived me of my right hand. Nevertheless, I 
am otherwise in perfect health, and typewrite my 
own letters and literary work. ... I amuse 
myself with photoelectric astronomy and riding 
about the country on an invalid motor tricycle”. 

In December 1895 Dr. Fournier d’Albe wrote 
an article on “The Classification of Physical 
Experiments” (Electrician, 36, 781). His object 
was to specify and to suggest a classification and 
notation for the broad types of experimental work 
in physics by means of symbols capable of inter¬ 
national use, and the discovery of gaps in the 
series which remained yet to be filled up. His 
system showed ingenuity and a tidy mind, but 
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the interest of the article lies in the attempted 
computation of the total number of possible types 
of experiments. Of these he roughly estimated 
that about two thirds had been performed and 
that about one third remained to be tried. He 
concluded, “In the immediate future it may, of 
course, be expected that the greatest share of 
novelty in discoveries will fall to electro-magnetic 
w^yes and vacuum phenomena, but problems 
concerning transformations of energy will always 
be of paramount importance to science in its 
practical appl ication 1 *. 

Reminded of this article recently, Dr. Fournier 
d’Albe said that he “had forgotten that juvenile 
letter”. The computation seemed at the time to 
be bizarre and of little importance, but at the end 
of 1805 there was something of the nature of a 
lull in Victorian physical science. Hertz’s work 
was still in the lecture room stage, Marconi’s name 
first appeared in September 1896. Rontgen’s 
preliminary announcement of his “New Form of 
Radiation” was made in January 1896. Zeeman’s 
discovery, looked for by Faraday and predicted by 
Lorentz, appeared in Nature of December 24, 
1896. The electron named and imagined by 
Johnstone Stoncy in 1880 was discovered by J. J. 
Thomson in 1897. The old physics was practically 
coming to an end, the new physics was soon to 
appear and Fournier d’Albe’s prediction may be 
said to be justified. A. P. T. 


Mb. S. R. Whitley 

Samuel Rindeb Whitley, of Rookwood, 
Reading, whose death occurred on June 25, after 
a year of illness, was the son of Nathan Whitley 
of the well-known Halifax family, and brother to 
the Right Hon. J. H. Whitley, the former speaker 
of the House of Commons, and to Sir Edward 
Whitley. He was educated at Clifton, and after 
a short business career ho took up with character¬ 
istic energy the advancement of agricultural 
science, practice and craftsmanship, and the 
development of dairy scienoe in particular. He 
was elected a member of the council of the British 


Dairy Farmers’ Association in 1901, and in 
1915-32 he was director of the annual dairy show 
held in London in October, the continued success 
of which has been due in large measure to his 
enthusiasm and personal hard work. 

Mr. Whitley always gave much thought and able 
support to the scientific and educational side of the 
Association’s work, and had been for many years 
before his death a member of the committee of the 
British Dairy Institute. He was a councillor of 
the old University College of Reading, and became 
a life member of the Court when the University 
gained its charter in 1926. 

In 1923 Mr. Whitley was elected to the Govern¬ 
ing Board of the National Institute for Research 
in Dairying, Sh infield, and shortly afterwards 
beoame honorary treasurer. By example, per¬ 
suasion and invitation, he worked whole-heartedly 
for the success of the Institute. Ho was a con¬ 
vinced believer in the value to the nation, especi¬ 
ally to the younger generation, of an ample supply 
of clean milk, and the basis of his earnestness on 
the subject was his conviction that all children 
who are to be worthy citizens should have the 
best of wholesome foods to aid them. He believed 
ardently in the immense importance for the future 
of humanity of clear thinking, straightforward 
action and widespread education. The loss of 
his devoted nature will be keenly felt by many 
friends at home and abroad. 


We regret to announce the following deaths:— 

Sir James Craig, professor of medicine in 
Trinity College, Dublin and M.P. for the Univer¬ 
sity of Dublin in the Bail Eireann since 1921, 
formerly president of the Royal College of 
Physicians, Ireland, on July 12, aged seventy- 
one years. 

Mr. Clive E. Lord, Director of the Tasmanian 
Museum and Art Gallery since 1922, known for his 
work on the natural history of Tasmania and part 
author of “The Vertebrate Animals of Tasmania”, 
aged forty-three years. 


News an 

Temperature of 0*085° Abs. reached at Leyden 

Ik our issue of May 20 (p. 719), Prof. W. J. de Haas 
and E. C. Wiersma of Leyden, and Prof. H. A. 
Kramers of Utrecht, announced that they had reached 
a temperature at least as low as 0*27° K. The method 
used was the adiabatic demagnetisation of a para¬ 
magnetic salt, cerium fluoride (CeF,), and the extra¬ 
polation of the susceptibility curve in the region of 
temperatures usually reached with liquid helium. 
The Rotterdam correspondent of the Times, in a 
message dated July 14, stated that Profs, de Haas 
and Kramers had reached a temperature “only 


d Views 

eight-hundredths of a degree above absolute asero’\ 
In response to an inquiry. Prof, de Haas has informed 
us by telegram that they have obtained a temperature 
of 0 085° absolute, using the some method as was 
employed earlier, namely, the demagnetisation of a 
paramagnetic salt. 

Commercial Production of Petrol from Coal 

Petrol production from British coal formed the 
subject of an important statement made in the House 
of Commons by the Prime Minister on July 17. 
The Government has decided to stimulate: the maim* 
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facture of home-produced motor spirit by guarantee¬ 
ing for ten years a preference at the rate of fourponce 
a gallon in respect of light hydrocarbon oils manu¬ 
factured in Great Britain from indigenous coal* 
shale, or peat, or from products derived from these 
substances. The guarantee period will be subject 
to certain reductions if the Customs and Excise 
duties differ by more than the sum stated, Mr. 
MacDonald estimates that about 7,000 men will bo 
directly, and a slightly smaller number indirectly, 
employed. The plant which he has in mind will, 
he stated, be capable of producing about 30,000,000 
gallons of petrol annually, and will consume 
360,000 tons of coal a year. Any manufacturer may 
avail himself of the guarantee* <uid the petrol may 
be manufactured by any method from the specified 
raw materials. 

That such a scheme should be possible with 
prospect of commercial success and with small cost 
to the Treasury is a high tribute to the scientific 
and industrial research which has been applied at 
no little cost and with well-founded faith in a success¬ 
ful outcome of the experimental work. It is generally 
stated that the production contemplated is not more 
than about one-fortieth of the present requirements 
of Groat Britain in motor spirit, but should the 
undertaking justify further development, this fraction 
will doubtless be increased, especially if concurrent 
researches indicate the possibility of further improve¬ 
ments and economies in the process of manufacture. 
Imperial Chemical Industries Ltd., whose experi¬ 
mental hydrogenation plant at Billingham has given 
such promising results, are to be congratulated on 
their enterprise in this field of ohemical industry. 
Sir Harry McGowan, chairman of Imperial Chemical 
Industries Ltd., announced on July 18, that in view 
of the Prime Minister’s statement referred to above, 
the directors have authorised a scheme for the 
erection of a large commercial plant at Billingham. 
The capital required, about £2,600,000, will be 
provided by the company. 

Chemistry and the Textile Industry 

Dr. R. H. Pickard’s presidential address to the 
Society of Chemical Industry, delivered at Newcastle- 
on-Tyne on July 11, on “The Industrial Uses of 
Textiles" provided a striking illustration of the 
extent to which the attack on industrial problems 
is breaking down division between different classes 
of scientific workers. Textile research provides a 
notable example of the extent to which co-operation 
between the physicist, the chemist, the mathe¬ 
matician* the plant genetist* and the technologist 
is essential if the problems presented are to be 
solved. The emphasis laid by Dr. Piokard in this 
address on the contribution of the physicist* for 
example* was fully in keeping with the diminishing 
emphasis which is now being placed on the chemical 
side in the meetings of the Society of Chemical 
Industry, and it is undoubtedly true that recent 
developments of the Society in the formation of 
wwh groups as the Food Group and the Plastics 


Group have accentuated a definite tendency of the 
Society to become representative of scientific in¬ 
dustry and not chemical industry alone or in the 
narrower sense. 

Dr. Pickard referred in particular to the possi¬ 
bility of quantitative data on the properties of fibres 
being utilised for the building of fabrics more suited 
to the purpose for which they are intended, and 
suggested that there is a wide field of investigation 
to exploit more fully the unique characteristics of 
textile fabrics. Discussing the ways in which both 
academic and technical research may aid in 
developing the more advantageous use of textile 
fibres for specific purposes, Dr. Pickard referred to 
the possibilities of the new technique of electron 
diffraction, the littlo-usod technique of molecular 
rays. With a general revival of trade, there may 
arise an all-round demand by industry for well- 
trained chemists whose technique is not limited to 
that required in investigations of atomic structure. 

Chemistry of Combustion 

Prof. W. A. Bone’s address, “Forty Years of 
Combustion Research”, delivered on July 12 on the 
occasion of the presentation of the medal of the 
Society of Chemical Industry, was a brilliant review 
of experimental research in this field, and the clarity 
of its delivery no less than the lucidity and felicity 
of exposition which characterised it made the 
occasion one which will be long remembered by those 
present. A skilful picture of the position unfolded 
by Dixon in his lectures at Owen’s College, Man¬ 
chester, when Bone entered the College in 1888, was 
followed by an account of the development of the 
theories of detonation, down to the development of 
the new technique for the investigation of ‘spin’ in 
detonation which enables us to measure with pre¬ 
cision periodic flame movements occurring with 
frequencies up to a million a second. Discussing 
research on the combustion of hydrocarbons, Prof. 
Bone referred to the recent quantitative proof of the 
‘hydroxylation’ theory, suggested by H. E. Armstrong 
in 1874* offered by D. M. Newitt and A. M. Bloch’s 
recent pressure-oxidation experiments on ethane and 
acetylene. Surface combustion, ignition phenomena 
and initial flame movements were touched upon in 
the same masterly manner, and a brief review given 
of the results obtained in gaseous combustion at 
high pressure, loading to the discovery of ‘nitro¬ 
gen activation* in carbon monoxide-air explosions, 
with the investigation of which Prof. Bone commenced 
his researches. Direct and cumulative evidence, 
chemical and spectrographic* all appears to lead to 
the conclusion that carbon monoxide can bum in 
two ways, directly, without any intervention of 
steam* and indirectly, either through steam or as a 
result of its intervention, pressure favouring the 
former. In concluding, Prof. Bone emphasised the 
need for the elaboration of an adequate technique* 
and the dependence of progress on accurate and 
completely analytical operations under experienced 
guidance. 
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African Natives and Imperial Citizenship 

In his presidential address on “Imperial Citizen¬ 
ship’’ to the sixth Imperial Social Hygiene Congress 
on July 7, Sir Basil Blackett mado some extremely 
pertinent remarks on the need for recreating the 
spirit of obligation towards backward peoples 
formerly expressed in now obsolete phrases such as 
‘the white man’s burden’. He added point to his 
remarks by drawing on his own experience of only a 
few weeks ago when visiting a native tribe in South 
Africa and contrasting the friendly attitude of the 
natives and their recognition of the fact that they 
were, with himself, full subjects of the King-Emperor, 
with what would have been his fate had he visited 
them only two generations ago. He went on to point 
out, however, that while the British forces of law 
and order in Africa are combatting witch-craft, 
cannibalism and superstition, and the African is 
becoming accustomed to a law-abiding life such as 
ho never experienced before, our task to-day is 
changed. No longer should an attempt be made to 
thrust a western civilisation down the throats of 
native races. While trying to give thorn the best of 
our civilisation, we should help them to develop 
along their own lines without making them de- 
tribalieed Africans or imitation Europeans. Sir 
Basil went on to point out that the world-wide dis¬ 
tribution of the British Empire gives a peculiar valuo 
to an imperial conference such as the Social Hygiene 
Congress in relation to the study of world problems. 
On the other hand, he deplored the apparent dis¬ 
inclination of Britain to take the lead as she did in 
the nineteenth century. Such a lethargy is apparent 
throughout the whole of Africa to-day. By doing 
her duty to the Empire, he maintains, Britain would 
at the same time give a lead to the whole world. 

Centenary of William Wilberforce 

On July 23-30, Hull will commemorate the 
centenary of the death of William Wilberforce and 
the abolition of slavery within British possessions. 
William Wilberforce, Hull’s most distinguished 
citizen, was bom in 1759 in the house which is now 
the Wilberforce Museum, and represented Yorkshire 
in Parliament from 1784 until 1812. He died in 
1833 a few days after the Act for tho abolition of 
slavery had been passed. The commemoration will 
open on July 23 with a civic commemoration service 
at Holy Trinity Church, to which the Lord Mayor 
and Corporation, members of tho Wilberforce family 
and representatives of the public bodies of Hull will 
go in procession. On July 24, exhibitions of auto¬ 
graph letters and books relating to Wilberforce at 
the Public Library and the Wilberforce centenary 
exhibition at the Mortimer Galleries will be declared 
open and will remain open throughout the week. 
Hie exhibition at the Mortimer Galleries will include 
a number of slave relics and paintings. In the 
evening a civic reception of the Wilberforce family 
will be held in the Guildhall. Other features of the 
commemoration will be “William Wilberforce”, a 
radio chronicle play by Edwin Lewis and Albert 


Dunning, performed by the Hull Playgoers Society ; 
a ceremonial civic tribute at the Wilberforce Monu¬ 
ment, City Square, and an address by Prof. R. 
Coupland, professor of Colonial history at the Uni¬ 
versity of Oxford, on “The Life and Work of Wil¬ 
berforce”, to be delivered at a luncheon at the 
Guildhall on July 25. The arrangements have been 
in the hands of an executive committee of which tho 
Lord Mayor, Alderman J. Malcolm Dossor, is chair¬ 
man, and ft programmo has been prepared by Mr. 
T. Sheppard, curator of museums. 

Coloration in Lizards 

Oapt. Ingram has just returned from Round 
Island, Mauritius, bringing with him a collection of 
lizards made there. These he has presented to the 
Zoological Society of London. It is perhaps not 
surprising to find that they are all now to the Gardens, 
for very little collecting has ever been done on this 
island. The most interesting species included in 
this gift is a small and very beautiful jewelled 
gecko, having the upper surface of a groenish hue, 
and tho lower white. But this background is enlivened 
by some strikingly vivid colouring. The head has 
a ground-colour of j>eacock-blue with scarlet mark¬ 
ings and cross-shapod bars on the forehead, while 
stripes and spots ornament tho back. This suggests 
a ‘warning’ coloration. Some years ago its very 
opposite was to be seen in the Reptile House. This 
was tho lichen-bark gecko, Urojylates fimbriatus, 
wherein the markings on tho body afforded a most 
convincing. illustration of ‘protective coloration’. 
Even when soon in a glass case, from a distance of 
a few inches it could scarcely be distinguished from 
tho bark on which it was resting, the patches of 
lichen-grey on a black background completely 
breaking up the solid appearance of the body. The 
illusion was made tho more complete by a largo 
outstanding pleat of skin running down each side of 
the body and tail, which caused an insensible transi¬ 
tion between the animal and its resting place, the 
fold of skin being closely applied to the bark. 

It is not only on account of their coloration, which 
changes almost as readily as that of the chameeleon, 
that the geckos claim our interest, for all the species, 
save those which have become adjusted to a desert 
life, have peculiar expansions on the under-surface 
of the toes whereby they can climb, even up panes 
of gloss, or along the ceiling of a room, with as muoh 
facility as a fly. Those pads are formed of compres¬ 
sible, vertical folds which, on pressure, form vacua 
furnishing secure adhesion even to a body more than 
five inches long. These creatures, like many other 
lizards, also have the tail so modified that when seized 
by this organ it at once breaks off, thereby enabling 
the intended captive to escape j later, it grows a 
new tail. 

The Buckston Browne Research Farm 
On July 12 the Buokston Browne Research Farm, 
at Downe, Kent, was formally opened by the president 
of the Royal College of Surgeons of England, Sir 
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Holburt Waring. The Farm is intended to provide 
young surgeons with opportunities of extending our 
knowledge of the biological processes which underlie 
the art of surgery. Already a series of experimental 
inquiries has been set on foot to determine how far 
surgical methods can be employed for the euro or 
relief of the graver forms of pulmonary tuberculosis. 
In his opening address, Sir Holburt Waring outlined 
some of the clinical conditions which require experi¬ 
mental elucidation. Ho cited particularly the grave 
mortality which still attends intestinal obstruction 
and the neod for further study of the condition 
known as surgical shock. The Research Farm, which 
is 16J miles from Charing Cross, is the gift of Sir 
Buckston Browne, a distinguished London surgeon 
and a fellow of the Royal College of Surgeons. Rather 
more than two years ago ho gave £100,000 to his 
College in order that it might be able to add a research 
station in the country to the experimental labora¬ 
tories already established in connexion with the 
Hunterian Museum in Lincoln’s Inn Fields. 

As is well known, John Hunter, the celebrated 
surgeon of the eighteenth century, carried on his 
experimental work at his farm at Earl’s Court/. Sir 
Buckston Browne wished to present a modem repre¬ 
sentation of Hunter’s Earl’s Court Farm to his College 
and chose a site in the parish of Downo, Kent, ad¬ 
jacent to the home of Charles Darwin. It will be 
remembored that in 1928 Sir Buckston purchased 
Darwin’s home, Down House, and after restoring and 
endowing it, presented it to the British Association. 
The Research Farm is built on land which adjoins the 
gardens and grounds of Down House. Sir Buckston 
Browne has thus established side by side in Darwin’s 
parish two bodies which encourage research, namely, 
the British Association for the Advancement of 
Science and the Royal College of Surgeons of England. 
Dr. O. J. R. Howarth is resident officer at Down 
House, while Sir Arthur Keith is in charge of the 
Buckston Browne Research Farm. 

Cancer Research 

The tenth annual report of the British Empire 
Cancer Campaign notices a considerable variety of 
investigations into the nature, cause and treatment 
of oanoer, which are being carried on under its 
auspices in different parts of the world. Three of 
the results obtained especially are of general interest. 
At the Oanoer Hospital, Prof. E. L. Kennaway, Dr. 
J. W. Cook and their colleagues have now isolated 
the substance (or one of the substances) to which 
tar owes its peculiar carcinogenic properties : it 
proves to be 1 : 2-benzpyrene. No evidence was 
obtained of the presence of the dibenzanthracene 
which the same workers have synthesised and shown 
to be nearly equally active, and, along with Prof. 
E. C. Dodds, to have a remarkable influence on the 
animals. It remains to be discovered 
or similar substances are ever pro¬ 
duced in the body and so form the intermediaries 
whereby chronic irritation and injury give rise to 
tumours. At the Middlesex Hospital, Prof, J, 


McIntosh has made the notable discovery that some 
at least of the connective tissue tumours produced 
in fowls by tar can be transmitted by a flltrablc 
agent. The experimental growths thus come into 
lino with the natural bird tumours which have been 
so much studied. No clear mammalian tumour has 
yet been shown to bo certainly filtrable. 

A Virus from Influenza Patients 

The causation of epidemic influenza has proved 
a perploxing problem for the bacteriologist. Of the 
bacterial organisms associated with the disease, 
Pfeiffer’s influenza bacillus, the most frequent, and 
others do not appoar to be capable of reproducing 
the cardinal features of the disease, but only some 
of tho secondary symptoms. Another difficulty 
encountered is the insusceptibility of most animals 
to human influenza, tho so-called influenzas of 
animals being distinct from the human. Latterly 
attempts have boon made to detect a virus in the* 
disease, hitherto with little or no success, but in a 
recent communication. Smith, Androwos and Laid- 
law describe results obtained with ferrets ( Lancet , 
July 8, p. 66). A febrile disease is produced in ferrets 
by tho intranasal instillation of filtrates of throat- 
washings obtained from influenza patients, whioh is 
transmissible serially in ferrets either by contact or 
by intranasal instillation of virus material from 
infected ferrets. Filtration was conducted through 
‘Grtidocor membranes so that the filtrate is bacteria- 
free. Throat-washings from healthy persons and 
influenza convalescents caused no illness in ferrets. 
The disease in ferrets has some likeness to human 
influenza, with nasal and pulmonary catarrh and 
occasionally a relapse. The blood-serum of a ferret 
that has recovered, and also that of recovered 
human cases, neutralises the virus. The virus of 
swine influenza, described by Shope, has a close anti¬ 
genic relationship with tho influenza virus, and 
induces a disease in ferrets very like that produced 
with tho influenza virus. , A prima facie case has 
indirectly been made out for an attempt to transfer 
the ferret disease back again to man, and a technique 
has been discovered which can be exploited fruitfully 
when the next human epidemic occurs. 

Massive Radium Unit for Treatment 

It may be recalled that the Radium Committee 
decided last year to withdraw and dismantle the 
four-gram radium ‘bomb* used for massive radiation 
at Westminster Hospital. Some doubt was expressed 
at the time of the wisdom of this step, but a con¬ 
ference called by the Royal Colleges of Physicians 
and Surgeons endorsed the policy, at the same time 
appointing a committee of experts to reconsider the 
case for mass radiation. After visits to radium 
treatment centres abroad, the committee reported 
that it is desirable that a radium unit of not less than 
five grams should be established, so that research 
can be undertaken on the value of what is best 
termed 'beam' therapy. For this purpose, a repre¬ 
sentative governing body with Sir Frederick Gowland 
Hopkins as chairman was Constituted. After negotia- 
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tion, the Belgian organisation, the Union Mini&re du 
Haut-Katanga, offered the loan of five grams of 
radium for two years free of cost except for insurance, 
with an additional five grams at a later date if 
considered necessary. An executive research com¬ 
mittee has been formod with Prof. J. C. McLennan 
as chairman. The place for the research is the 
London Radium Institute, Ridinghouse Street, 
Portland Place, London, W.l, which has generously 
placed the whole of the accommodation necessary at 
the disposal of tho governing body. 

Alcoholism in Medieval England 

At a meeting of tho Society for tho Study of 
Inebriety and Drug Addiction on July 11, a paper 
on alcoholism in medieval England was road by 
Dr. J. D. Rolleston, who said that the chief sources 
of information concerning the prevalence of alcoholism 
in the Middle Ages were lay writers, especially poets, 
historians and ecclesiastics, whereas little was to be 
gleaned from contemporary medical works. In the 
Middle Ages, distilled liquors were unknown as a 
convivial beverage and alcoholism was due mainly 
to indulgence in ale and to a less extent in wine. 
Inebriety was widely spread in all classes of society, 
but predominated among the clergy, in spite of the 
protests of leading (Kiclesiastics such as Anselm, Bede, 
Boniface, Duns tan and Wycliffe, and among the 
university students. The medieval publican held a 
bad reputation for fraud and dishonesty, while the 
tavern was often regarded as a place of ill-repute. 
Alcoholism during the Middle Ages in England, as 
elsewhere, resembled in many ways the alcoholism 
of classical antiquity, which Dr. Rolleston discussed 
in a previous paper before the Society (see Nature, 
Oct. 23, 1020, p. 001). Legislation dealing with 
drunkenness or control of the liquor trade was 
practically unknown in the ancient world, whereas 
taxation of drink, reduction in the hours of sale 
and the number of taverns and other restrictions 
wero introduced in tho Middle Ages. The absence 
of syphilis in both agos was noteworthy in view of 
the fact that alcohol was such a frequent incentive 
to exposure to infection and was liable to aggravate 
the disease when once it was acquired. 

Atmospheric Pollution in Great Britain 

In a paper read before the National Smoko Abate¬ 
ment Society on July 14, Sir Frank Baines, the 
well-known architect, dealt at some length with 
the effects of atmospheric pollution on buildings, 
vegetation and public health. While he was Director 
of Works and Buildings at H.M. Office of Works, 
Sir Frank had exceptional opportunities for studying 
the effects on national buildings of the various 
impurities in the atmosphere due to the burning of 
coal, and for estimating what it costs the nation in 
deterioration of buildings and repairs due to this 
cause alone. He gave this cost for the last twenty- 
five years as a minimum of 56 million pounds sterling, 
and contrasted this with the niggardly parsimony of 
JLM. Treasury in its provision of funds for the 
investigation of. the problem and $he institution of 


methods of prevention, All legislation hitherto 
devised to cope with the contamination of the 
atmosphere has failed to deal with sulphur gases, 
the greatest destructive agents of all. To these agents 
Sir Frank attributed the rapid deterioration of the 
stonework of the Houses of Parliament, West¬ 
minster Abbey and other great national buildings. 
Sedimentary stones are peculiarly subject to the 
attack of atmospheric sulphuric acid formed by the 
action of moisture on sulphur effluents : but even 
the surface of granite in buildings is completely 
destroyed by this acid. Bricks, cement, lime mortars, 
metal, paints and composite materials of all kinds, 
vary in susceptibility to this attack, but the general 
effect is to make it probable that the readings of 
history in all our national monuments will bo rendered 
unintelligible. The mass of evidence collected by 
Sir Frank Baines will be invaluable to the serious 
student of the problem of atmospheric pollution and 
it is gratifying to know that the National Smoke 
Abatement Society proposes to make this important 
paper available to the public. 

Memorials in Westminster Abbey 

Just after the commemoration on April 22-24 of 
the centenary of Richard Trevithick, to whom there 
is a window in Westminster Abbey, Eng.-Capt. E. C. 
Smith, in a letter published in the Timet of April 29, 
directed attention to tho removal some time ago, 
from the north aisle, of three memorial windows, to 
Joseph Locke, Robert Stephenson and Sir William 
Siemens respectively. It came as a surprise to many 
unfamiliar with the memorials in the Abbey to loam 
that these three windows were no longer in place and 
further correspondence on the matter has since 
appeared in Engineering . It is known that it is a good 
many years since the windows were removed to make 
way for others, and in a letter in Engineering of 
July 7, the T>ean of Westminster, the Rev. W. 
Foxley Norris, writes : “The windows in question 
were removed before my time and I know nothing 
of the circumstances, and we are at this moment 
taking the necessary measures for their replacement, 
which was, I understand, intended by my pre¬ 
decessor.” As the windows to Locke, Stephenson 
and Siemens were erected mainly through the efforts 
of contemporary engineers and men of science, in 
recognition of their high professional standing, it is 
most desirable from every point of view that the 
windows should be re-erected, and we trust the 
Dean and Chapter will be abb to find a reasonable 
solution of the problem with which they are 
faced 

Thermal Convection Air Currents and Gliding 

The recent spell of hot sunny weather in England 
made possible a series of experiments concerning the 
existence and magnitude of thermal convection 
currents in the air, arising from the redaction of heat 
from the sun-baked earth, Mr, G. E. Collins, in¬ 
structor at the British Gliding Associations Bummer 
School at Huish HilL near Marlborough* usinix & 
two-seater glider of the 
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up to 500 ft. height, and then succeeded in soaring 
up to a height of 2,150 ft. He remained in the air 
for 27 minutes and travelled about 10 miles alto* 
gether. Upon another occasion he ascended with a 
passenger, and reached a height of 1,300 ft. under 
very similar conditions. ThoRe are the first properly 
observed and recorded flights of any magnitude made 
in Great Britain under meteorological conditions in 
which there were probably no vertical air currents 
other than thoso set up by thermal convection. 
There were no cumulus clouds to produce the normal 
up currents beneath them, and there was practically 
no wind from which energy for soaring might have 
been derived. It is fair to assume that the lift 
necessary to raise the machine to these heights was 
obtained principally from currents of air rising from 
the heated earth. Knowing the aerodynamic char¬ 
acteristics of tho machine, and having observed the 
speeds and rates of climb during such a flight, it 
should be possible to make fairly accurate estimations 
of the magnitude of these currents. Such data 
will have their value in meteorological statistical 
records. 


Early Culture in Northern Iraq 

At the close of the season’s excavations at 
Arpachiyah, near Nineveh, tho results obtained by 
the joint expedition of the British Museum and the 
British School of Archaeology in Iraq had further 
justified the selection of this site as a possible source 
of information relating to the early cultural history 
of northern Iraq. The report on the work of tho 
latter half of the season in the Times of July 14 
opens up an enticing prospect for speculation until 
further discovery supplies links in the chain which 
now appears to connect Arpachiyah and Minoan 
Crete. Tho outstanding feature in a record of finds, 
which in other respects is by no moans devoid of the 
element of surprise, is the occurrence of the double 
axe in the sixth level of occupation, a thousand years 
before it appears in Crete (where indeed Sir Arthur 
Evans has regarded it as intrusive from western 
Asia) and the discovery in the seventh level, imme¬ 
diately below, of beehive structures in clay and 
stone, similar to the beehive tombs of Crete and 
Mycemeon Greece. It is scarcely necessary to stress 
the importance of the first occurrence of such struc¬ 
tures in Mesopotamia. Those discoveries were made 
in excavating the summit of the mound to which 
operations were confined in the latter half of the 
season. Here no less than ten superimposed village 
settlements have been brought to light, all belonging 
to a cattle-keeping agricultural population. It is 
remarkable that in a community of this character 
the sixth settlement, nearly 20 ft. below the surface 
of the ground, should have yielded in one dwelling, 
which had been sacked and burned, a rich treasure - 
trove of objects, mostly, it would appear, of domestic 
type, end magnificent specimens of painted 

polychrotfce pottery. The suggestion that this was 
the hoxx*e of a vase painter is made more than 
plansthle by the block of red paint found in one of 
the i 


Broxboume ‘Finds' at the British Museum 

A series of small temporary exhibitions of special 
prehistoric material is contemplated by the British 
Museum, to fill a table-case near tho top of the main 
staircase. Following Mr. J. P. T. BurcholPs exhibit 
of the flint sequence from Swanscombe and North - 
fleet in Kent is a small collection of flints from 
Broxbourne, Herts, all from a sealed deposit on the 
Pleistocene gravel. Tho discovery was mode by Mr. 
Hazzledine Warren, who is about to publish it in 
collaboration with Mr. Grahame Clark. Tho material 
Is sharp and barely patinated, consisting of cores 
and end-scrapers, large and pygmy gravers, raw 
material in tho form of blades, and two picks, the 
predecessors of the neolithic axe. The occupation 
site was covered by peat of the Boreal period, its 
determined by pollen analysis, and tho industry 
may safely be referred to that cool and dry period 
of pine and liazel forest which followed the arctic 
spoil at tho closo of the Palaeolithic. This Boreal 
period corresponds to the Ancylus stage of the 
Scandinavian Stone Ago, and may be dated about 
6000 b.c. This exhibition will continue through 
July and August, and will be followed by others 
dealing mainly with the Stone Age of Britain. 


Uses of Coal and its Products 

The appearance of the first half-yearly summary 
of progress in research and technical development of 
the utilisation of coal and its by-products, issued by 
the Utilisation of Coal Committee of the Institute of 
Mining Engineers, directs attention to the change 
which adversity has produced in the coal industry. 
Until recently, it was substantially true to say that 
the industry was indifferent and left such matters to 
the consumer. Tho consumer has, however, reduced 
his consumption of coal either by greater efficiency, or 
by tho uso of substitutes, until the point has been 
reached when it is seen that coal consumption must 
be cultivated if coal production is to exist. The 
Institution is now issuing frequent bulletins which 
direct attention to new developments and ideas 
respecting the use of coal and its products. They 
are interesting and informative documents and reveal 
a departure from the ‘raw coal* mentality which has 
been an obsession with the coal producer. Coal will 
only survive in face of competition by the use of 
methods which are efficient and convenient, and 
frequently this is not the case with the use of crude 
lump fuel. The bulletin reports that the outstanding 
development during the last six months has been in 
the use of compressed coal-gas for driving public 
service vehicles. For these engines, coal-gas is an 
almost ideal fuel, and the disadvantages of com¬ 
pressed gas are least felt when the vehicles ply within 
a limited radius. 

Grasshopper Plague in the United States 

According to a Wire Report of Science Service, 
Washington, D.C., dated June 9, grasshoppers are 
likely to be a more serious plague in the north- 
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western United States, to so far south as Arizona, 
than at any time in the past fifteen years. A survey 
just completed by field men of the United States 
Bureau of Entomology shows that the eggs have 
survived the winter to a remarkably complete degree 
and now, with the sudden onset of hot weather, 
hatching is taking place with rapidity. The grass¬ 
hoppers can be controlled by the proper distribution 
of bran baits poisoned with arsenic—a method that is 
usually adopted by farmers with monetary aids from 
the respective States or counties. With the fiscal affairs 
of the States none too good and some of them 
desperate, supplies of the necessary ingredients may 
be lacking in localities where infestation is greatest— 
especially in South Dakota. Minnesota, on the 
other hand, with a lighter attack, has still funds in 
hand for financing a properly organised campaign. 

Genetical Society's Fund for Displaced Scientific Workers 

-The Genetical Society is raising a fund for the 
benefit of genetical workers, regardless of nationality, 
who have lost their positions as a result of racial 
or political discrimination, to be administered by the 
Society's committee, in co-operation with reliof 
organisations. Grants will be made to as many 
individuals as the sum subscribed will warrant, in 
order to assist them to carry on research work in 
the British Empire. Subscriptions should be sent 
to Miss E. R. Saunders, 10 Newnham Terrace, 
Cambridge. 

A New Meteorite 

The Tass Agency has recently reported from 
Archangel that a new meteorite has fallen in the 
northern area of the U.S.S.R., 15 kilometres from 
the River Mezeni, in the vicinity of the village of 
Koslail. A piece of the meteorite weighing approxi¬ 
mately two and a half tons was discovered near the 
meteorite itself. The Soviet Academy of Sciences 
(Meteorite Department) is making arrangements to 
investigate the new meteorite. 

Announcements 

It is announced in the Times that Prof, Gilbert 
Murray has been elected chairman of the International 
Commission on Intellectual Co-operation and Mme. 
Curie and Prof. Roccohave boenelected vice-chairmen. 

The following have been elected officers of the 
Institution of Electrical Engineers for the year 
1938-34: President , Mr. P. V. Hunter; Vice- 
President, Mr. R. P. Sloan; Treasurer , Mr. P. 
Rosling. 

It is announced in Science that Prof. James Franck, 
who recently resigned the chair of physics in the 
University of Gottingen, has boon appointed for the 
coming academic year to be Speyer guest professor at 
the Johns Hopkins University. 

Prof. D. P. D. Wilkie, professor of surgery in 
the University of Edinburgh, has been appointed 
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a member of the Medical Research Council in suc¬ 
cession to Mr. Wilfred Trotter, who retires in 
rotation on September 30 next, after four years’ 
service. 

Mr, E, J. Elford, borough engineer and surveyor 
of Wandsworth, past president of the Institution of 
Municipal and County Engineers, and chairman of 
the Building Divisional Council, has boen elected to 
succeed Mr. M. F. G. Wilson as chairman of the 
General Council of the British Standards Institution 
for the ensuing year. 

In Nature of July 16, p. 96, the date of the 
London session of the International Congress of 
Anthropological and Ethnological Sciences is wrongly 
announced as 1933. It should be 1934, as it is arranged 
so as to divide the interval between the Prehistoric 
Congresses of 1032 and 1936, and to fall in the 
same year as the European session of the Inter¬ 
national Congress of Americanists, namely at Seville 
in 1934. 

Referring to the article entitled “Now Science 
Laboratories in Aligarh” in Nature of July 15, 
Messrs. Adam Hilger Ltd. inform us that they have, 
in the past few years, supplied to the Aligarh Muslim 
University quartz spectrographs, an infra-rod spectro¬ 
meter, a Michelson interferometer and other appara¬ 
tus, and that they have now under construction for 
the Physical Laboratory a 2-metro vacuum grating 
spectrograph of high dispersion in which the grating 
is used at nearly grazing incidence. 

The Institution of Electrical Engineers has pub¬ 
lished an index to vols. 60-69 (1922-1931) of its 
Journal. This is the sixth ten-yearly index it has 
published since 1872. These indexes are of great 
value for reference. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A chief 
lecturer, and a lecturer in mechanical and civil 
engineering at the Rotherham College of Technology 
and Art—The Director of Education, Education 
Offices, Rotherham (July 29). An assistant science 
and mathematics master at the Exeter Junior 
Technical College—The Secretary for Education, 39, 
Southemhay West, Exeter (July 29). A head of the 
Department of Electrical Engineering and Physics 
at the Leeds Technical College—The Director of 
Education, Education Offices, Calverley Street, 
Leeds (July 31). A demonstrator in zoology at the 
University of Leeds—The Registrar (Aug. 5). A 
reader in physics at the University of Dacca, India— 
The Registrar, University of Dacca, P.O. Ramna, 
Dacca, East Bengal (Aug. 31). A university reader 
in pharmaceutics at the College of the Pharmaceutical 
Society—The Academic Registrar, University of 
London, S.W.7 (Sept. 14). A teacher of science and 
a domestic science mistress at the Chatham Day 
Technical School for Girls—The District Education 
Officer, 15, New Road Avenue, Chatham. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature, No notice is taken 
of anonymous communications.] 

Monetary Standards 

No surprise will bo felt at the failure of the World 
Monetary and Economic Conference. The task 
undertaken was beyond tho powers of a body so 
incongruously constituted : almost without any 
‘scientific* element: most of the delegates not know¬ 
ing where wo stand ; all seeking the impossible—to 
reconcile the entirely conflicting interests of a vast 
body of competing industrialists, selfish in their 
outlook. For the time being* man has ceased 
to be the master of things and is in the grip 
of the machine. Meanwhile, mass opinion is 
changing very fast : wo have the examples boforo 
us of Russia, of Italy, of Germany most startling 
of all, perhaps, of tho United States, where in¬ 
sidiously State direction of industry is being under¬ 
taken, because of tho intense selfishness of tho 
private control hitherto exercised by the trading 
interests. It is so impossible for the lower to appre¬ 
ciate tho higher, that the danger is great that 
ignorance may seek to take control. 

Whon 1 look back, across sixty years, to the 
introduction of the Education Act and ask myself 
what tho offoct has been, I cannot see any uplift of 
general intelligence. It is true that most have learnt 
to read but what has been put before them to read ? 
More and more the Press is becoming but the means 
of securing bold and often shameless advertisement 
of competing commercial interests : it has no moral 
influence; no ideals. Tho prophets of the past, 
Bunyan, Carlyle, Disraeli, Huxley* Ruskin, are all 
written down. The Church has no place as a moral 
influence. Probably, the downfall began in petroleum, 
almost an unknown quantity in my youth : when 
only candles and colza oil were used. The present 
impasse is clearly traceable to unrestricted* un¬ 
scientific squandering of the world’s resources : this 
cannot go on : some halt must be called. In some 
way, science must be made to prevail: some element 
of scientific thought must be introduced into world 
affairs generally, some element of altruism, far more 
understanding of the limitations. It is essential that 
we learn to measure all things, so that we have a 
check upon their production and use. 

Scientific workers hitherto have taken no part in 
the struggle. As a class, wo are as selfish as any 
other section of the community, even narrower in 
our outlook. Still, it is our business to weigh and 
measure and we know what is involved in these 
operations— that standards are indispensable. 

Standards we must have, both moral and monetary. 
The world is so wonderful, so full of beauty, that the 
clear duty is before us to fit ourselves to it, not to 
fill it with strife and reduce it to ugliness in a specu¬ 
lative struggle over gold. The term standard has no 
meaning for people generally ; the way in which it 
has been bandied about of late in connexion with 
gold is clear proof that it has no meaning in tho 
commercial mind nor even within the Bank of England, 
Presumably tables of weights and measures are 
taught at every school. How many know upon what 


standards they rest ? How many know that every 
yard measure in use is but a copy of an agreed length, 
defined as the yard, marked upon a bar of metal 
kept in the Standards Office t That pound weights 
are equally but copies of a particular lump of metal 
similarly guardod which we have agreed to call a 
pound weight, The measures of the metric system 
are in like manner dorived from a standard metal 
bar kept in the French Bureau of Weights and 
Measures. All the world over, measurements are 
made in accordance with either tho English or the 
French standards : the tendency is growing to 
prefer the French system. If, to-morrow, the world 
could agree that the metric system should be used 
generally* measurements—whether of length, area* 
volume or mass—would everywhere bo mode in 
terms of one primary standard* the metre. 

Changes in supply and demand, consequently of 
the value of the goods measured, however great, have 
no effect upon the standards used in measuring. The 
housewife would be very much surprised and in¬ 
dignant, if from day to day she had different lengths 
served out to her as a yard or metre. This, however, 
is precisely what is being done with money. The world 
at present has no defined standards of money value. 

So accustomed are wo to tho variation in price of 
tilings we buy and sell that many seem to think it 
is impossible to fix any standard by which relative 
values may be measured, that can be used just as 
a yard or metre is used in assessing length. Years 
ago wo nominally fixed a standard of value, when 
the composition of gold coinage alloy was fixed and 
also the weight of tho sovereign : it was such that 
the declared value of gold became £4 4s. 11 \d. per 
oz. Although tho melting down of gold coinage then 
became illegal at tho time there was no enactment 
to prevent traffic or trading in gold otherunse than 
at this price. As you cannot have your cake and 
oat it, de facto , immediately gold was sold at an 
enhanced price, the standard was besmirched and 
set at nought: latterly* gold has been sold at about 
122s. instead of 84s. This, however* is a visionary 
value* in terms of the standard we once had when 
the shilling was declared to be the twentieth of a 
sovereign. Gold having no defined value, the 
shilling in which it is now customary to value it 
equally has no defined value. 

In fact, we are living in ‘looking-glass land’, 
victims of financial speculators : it is they who are 
oreating much of tho present difficulty, not only 
profiting at the expense of the community but also 
an ever-present cause of unrest. 

What is commonly spoken of as ‘going off the gold 
standard’, which happened in September 1931, has 
nothing to do with our departure from a standard 
or fixed value for gold. It is a departure from 
honesty : from the obligation the Bank of England 
was under to back its issue of papor notes by gold. 
Dr. W. Cannon, in a letter in the Times of July 6* 
very rightly objects to the Government acquiring 
600 tons of gold for the Bank at the expense of the 
taxpayer, inasmuch as tho purchase must have been 
made at a price far higher than the legal, assuming 
that the original definition of the sovereign still 
rules. He also objects to tho gold being stored away, 
not' seeing that it is there as a solid and permanent 
sign of our honesty and solvency. Although stored, 
it is actually in use* as it is the cover of notes that 
are in circulation. Paper can be printed upon by 
anyone—it is impermanent; without cover, notes 
carry no guarantee of value. 
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There is yet a third gold problem : the use that 
is to be made of it : the amount of cover to be 
maintained. Clearly, to say the least, it is unde¬ 
sirable to cart so heavy a material about the world. 
Much of the commerco of the world is on credit ; 
complete organisation of a credit system seems to 
be an indispensable step. 

By nature, man is a gambler and has no great 
sense of honesty. In some way we have to suppress 
the gambling and speculating imstinct. It is already 
overcome in largo sections of the population. Specu¬ 
lation in gold is confined to a few. The greater 
difficulty is to overcome our mental lethargy and be 
intelligent. At present, it is clear that the world is 
only organised on lines of travel and intercommuni¬ 
cation, not for the purpose of using its intelligence. 
It is led almost entirely by mass suggestion, not by 
rational scientific ordinance : it is not merely that 
people are unprepared to face the facts : they are 
unaware of their position and of the growing danger 
to society of ignorance. 

The only possible scientific close of the Conference 
will bo a recommendation that the nations forthwith 
take steps to establish a gold standard unit of 
monetary value for international use. The estab¬ 
lishment of the standard will necessarily entail the 
fixation of the price at which alone gold may be sold 
and bought. 

“The worship of the Golden Calf dies hard,’* is 
the remark made by Sir William Dampier {Times , 
July II), who, strangely enough, passes by the 
problem of a standard. It should never cease. If 
and when the world becomos honest, gold will be graven 
as on image of honesty and a ritual all can rightly 
follow be ordained for its worship. 

Henry E. Armstrong. 


Photographic Sensitivity of Silver Sulphide 

iSixver sulphide is sensitive to light electrically, 
exhibiting both photo-conductive 1 and photo- 
emissive 1 effects, hut it has not been considered 
sensitive photographically. It thus differs markedly 
from the silver halides, which exhibit all three 
effects*. 

Silver sulphide is recognised, however, as a powerful 
catalyst for the deposition of silver, and is known to 
play important accessory rdles in photography 4 . 
Recently, during a study of these auxiliary functions, 
it was found that accurate density measurements 
could not be made of certain silver sulphide sus¬ 
pensions because these began to darken in the photo¬ 
meter, The particular samples of colloidal sulphide 
were suspended in solutions containing the double 
thiosulphate of silver and sodium together with some 
sodium sulphite. Left to themselves, such mixtures 
grow darker in the course of a few days with the 
deposition of metallic silver. Ultimately, a heavy 
precipitate settles which leaves the solution clear and 
without further tendency to darken unless more 
colloidal sulphide is added. It was thought at first 
that the heat of the photometer lamp was accelerating 
decomposition, but it was soon evident that the light 
was responsible ; the mixture was photographically 
light sensitive. 

It is well known that the silver halides are 
darkened by light in the presence of excess silver 
ion, and the reaction is the basis of most photo¬ 
graphic print-out papers. Th^t silver sulphide 
exhibits the same effect is interesting and worthy of 


note, for it places the sulphide in line with the halides 
and also permits the study of the sensitivity of a 
substantially black silver salt. 

The darkening of the sulphide is found to occur 
best in solutions of silver sulphite in an excess of 
alkali sulphite, and in solutions of silver nitrite in 
an excess of alkali nitrite. In double silver tartrates, 
formates and ammonia-silver complexes, etc., the 
sulphide is slightly sensitive, 

The darkening is due to the deposition of metafile 
silver on the sulphide surface or in its immediate 
neighbourhood. With sodium silver nitrite the 
reaction is comparatively simple and involves, 
ultimately : 

AgjiS 4- light — 2 Ag Im . ta i + S 

and 

S|2 AgNa (NO,), + H,0 - Ag,S 4- 2 NaNO, 

-4- HNO a 4- HNO a 

The sulphite reaction is by no means simple, but 
involves a simple final change : 

Ag a S 4" light "* 2 Ag m ,>tnl 4“ $ 

and 

S 4- 2 AgNaS0 8 -* Ag,8 4 Na a S0 4 4- SO, 

In both cases the reaction appears to concern ions 
adsorbed to the silver sulphide and the ‘speed* is 
nearly proportional to the silver ion concentration. 
Whether the silver sulphide is continuously decom¬ 
posed and regenerated, as suggested by the equation, 
or whether electrons rather than atoms are inter¬ 
changed at the surface of the sulphide lattice, has 
not yot been settled, but it has been found that so 
many as 16 molecules of Ag, metal can be reduced 
by one molecule of Ag,S. The limiting factor appears 
to be the exclusion of light from the active surface 
by the reduced silver. 

The spectral sensitivity extends from the violet 
well into the infra-red, with an apparent maximum, 
to uncorrected tungsten, at 1 - Ip and a limit at 1 *4|x, 
probably determined by the optical absorption of 
the aqueous silver solution. The reaction is roughly 
independent of alkalinity between pH II and pH 5 
(more acid solutions decompose) ; is depressed by 
gelatin and is then sensitive to changes of pH ; and 
shows a negative temperature coefficient with nitrite 
and a positive coefficient with sulphite. 

Applied to photographic materials, the reaction 
affords a kind of image building which, in general, 
can be called optical intensification and, in particular, 
sulphide intensification. Any silver image is amenable 
to treatment, although fine-grained films and slow 
bromide or chloride papers respond most easily. 

The silver image is bleached in the usual manner, 
converted to sulphide, and, after a wash in water 
or a rinse in sodium bisulphite solution, is placed in 
a silver sodium nitrite solution and rocked for 2-10 
min. close under a 100-watt tungsten lamp. The 
solution may be cooled if necessary. 

Excessive contrast, amounting to an increase in 
gamma of ten times, con be secured by bleaching 
in a dilute acetic acid-sodium acetate-permanganate- 
bromide solution, clearing in bisulphite, sulphiding 
in a bath containing a silver halide solvent and a 
soluble sulphide, and, after a bisulphite rinse, in¬ 
tensifying under the light in sodium silver sulphite 
solution. The image *fog’ is left substantially un¬ 
touched, but the significant tones are enormously 
increased, original densities above 0 4 often becoming 
opaque. 

The combination of a physical intensifier and light 
activation allows great latitude m the choice ofshape 
for the intensified characteristic curve. The lighter 
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densities receive super-proportional activation and it 
is possible so to raise the toe of the curve that the 
useful intensified densities lie on a straight line. * 

The photographic effect hero recorded concerns 
only the ‘silver body’ of silver sulphide. It is possible 
that the ordinary sulphide body is equally sensitive 
but resists decomposition because of rapid recom¬ 
bination of the atoms. More detailed account of 
this work will appear shortly in the Journal of the 
Franklin Institute, 

K. Hickman. 

W. Wkykrts. 

Kodak Research Laboratories, 

Eastman Kodak Company. 

Juno 10. 

* Thp commercial application* of the matter contained In till# 
communication are the »ubjeet of patent application by the Eaatman 
Kodak Company. 

1 0. Tubandt, Z. RUctrochem., 20, 358 ; 1920, 

* G. Chaperon anti C. Mercadier, Oompt. rend,, 106, 1595 ; 3888, G. 
Athauaslu, Compt. rend., 193, 780 ; 189, 400 ; 1920. 

* W. W. Cobtantz and W, 11. Emerson. J. Wash. Acad . Sti., 7. 525 ; 
1917. F. 0. Toy, H. A. Ednerton, J. O. C. Vicks, Phil Mag., (7), 8, 
4B2 ; 1927. 

* S. E. Sheppard, Phot , 49, 380; 1926. 


An Inland Record of Aides detritus, Haliday 
(Diptera, Culicidat) 

An investigation was recently carried out by our 
Institute? in the neighbourhood of Droitwich (Wor¬ 
cestershire), where annoyance due to mosquitoes has 
been experienced from time to time. The trouble 
proved to be due to the existence of a local breeding 
area of the two British ‘coastal* mosquitoes, Aedes 
detritus, Haliday, and Aides caspius, Pallas. 

Both Aides detritus and Aides caspius are extremely 
common in low-lying seaside districts, the presence 
of larvae of one or both of these species in collections 
of stagnant salt, or partly salt , water being probably 
the rule rather than the exception. Larvae of Aedes 
caspius have also been found occasionally in inland, 
non-salt, waters—notably at Wimbledon, Mitcham, 
East Ham and other London suburbs. No instance, 
howovor, of Aedes detritus breeding in an inland 
locality has previously been recorded in Groat Britain. 

In the present case, tho breeding area consists of 
a series of parallel ditches in which water, released 
at intervals from the settling tanks of a sewage 
works, gradually evaporates and soaks away. Owing 
to the brine springs for which the district is noted, 
and to the consequent infiltration of brackish water 
into the sewers, the water which passes through the 
settling tanks is more or loss saline. While standing 
in the ditches, this water increases in salinity, partly 
by evaporation and partly by taking up salt pre¬ 
viously deposited in the ground. On the day when 
the ditches were inspected, the water (which was 
teeming with larvae and pupae of both of the above- 
mentioned species) was about one quarter as salt as 
the sea. 

The ditches are narrow and easily accessible, so 
that the prevention of further mosquito breeding by 
means of oil or larvicides is a comparatively simple 
matter. 

It is perhaps reasonable to assume that Aedes 
detritus was at some time introduced into the Droit¬ 
wich area from a coastal district, but no evidence is 
available" to indicate how or when such introduction 
°an have occurred* It is interesting, however, to 
note (e) that the eggs of this species are able to 
wirvivh long periods of desiccation, and (ft) that, up 


to comparatively recent times, salt-carrying barges 
plied continuously between Droitwich and the 
Bristol Channel. 

Although this cose is a unique one so far as Great 
Britain is concerned, larvre of Aedes detritus have 
boon found inland in northern Germany on two 
occasions—at Oldesloe and at Liineburg. In both 
these districts, as in Droitwich, extensive salt deposits 
exist. 

John F. Marshall. 

British Mosquito Control Institute, 

Hay ling Island, Hants. 

.Juno 30. 


Adaptations to Hydrostatic Pressure in Whales 

Investigations into the circumstances of respira¬ 
tion in Southern Blue Whales have been carried out 
in South Georgia and on board a floating factory. 
Photomicrographs of the lungs, suitably stained, 
show each alveolus to be encased in elastic tissue. 
Cartilage is found in the smaller bronchioles. 
Placental arteries and veins are reinforced in spongy 
tissue so that the thickness of the walls is more than 
twice the internal diameter of the vessel. 

Gas analyses of urine and allantoic fluid indicate 
that slight supersaturation is chronic. The volumes 
of dissolved carbon dioxide, which is foimd in great 
quantity, postulate various partial pressures of this 
gas from 220 mm. to 480 mm. of mercury. No appreci¬ 
able amounts of dissolved oxygen have been doteoted. 

Tho blood of a freshly killed whale would be 
expected to show supersaturation with nitrogen. 
This is scarcely ever the case. Of 110 samples of 
adult and foetal blood, one only contained more 
nitrogen than was soluble in the blood at atmospheric 
pressure ; the majority contained less. Whale’s blood 
takes up slightly more than two volumes per cent 
nitrogen from the air ; human blood, about 1 *2. 

Further examination shows the presence of small 
organisms (diameter, 0*5-3 g) in tho blood of all 
Blue Whales and their foetuses to the extent of 
approximately 20 million per c.mm. Those organisms 
are motile and reproduce in blood kept in vitro and 
in nutrient solution. They have been shown to 
adsorb nitrogen, thus accounting for the extra 
solubility of nitrogen in blood mentioned above. 
Nitrogen which has been taken up is recoverable 
only by immediate evacuation. After a few minutes 
the nitrogen disappears and is not recoverable by 
evacuation. This points to some form of fixation 
such as occurs in certain free-living bacteria. The 
rate of fixation of nitrogen has boon measured by 
a method which does not allow of continuous mixing 
of the gas with tho blood. Various rates up to 2-8 
volumes per cent in 40 minutes have been observed 
at room temperature. No fixation occurs in whale’s 
blood in the absonce of oxygen. The organisms have 
been seen, in whale’s blood which was almost devoid 
of oxygen, to attack the erythrocytes and burst their 
envelopes. 

This mechanism, which removes from the blood 
the excess nitrogen naturally resulting from- com¬ 
pression of the lungs in deep diving, seems appro¬ 
priate to an aquatic mammal of tho whale’s habit 
of life. In the absenoe of this defence, a whale would 
be liable to conditions which cause caisson sickness 
on returning to the surfaoe after a deep dive. 

In whale’s blood which was brought from the 
antarctic at —10° 0. the organisms are still active. 
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and experiments on this blood are in progress at 
Cambridge. It is hoped that a full acoount will be 
published shortly in “Discovery Reports”. 

Aleo H. Laurie. 

“Discovery” Investigations, 

52 Queen Anne’s Chambers, 

London, S.W.l. 

J une 1. 


Limnological Studies at High Altitudes in Ladak 

In his studies of the Alpine lakes of Central Europe, 
Peata 1 hits characterised the smaller lakes at the 
highest altitudes as pan-oligotrophic. Such lakes, 
despite their small size, show a very high oxygen 
content in the hypolumiion and have a poorly de¬ 
veloped bottom fauna and plankton. Recently, 
during the work of the Yale North India Expedition 
under the leadership of Dr, H. de Terra, it has been 
possible to make limnological studies on a number of 
lakes in Ladak lying at altitudes between 4,267 m. 
and 6,274 m. In waters more than 10 m. deep at 



such altitudes the surface temperature in August and 
the beginning of September lay between 11*73° C. 
and 14-19° C., that is within the ranges recorded for 
the pan-oligo trophic type by Pesta. 

Two types of basin are to be found in the region 
studied. The first type comprises the tectonic de¬ 
pressions containing the Ponggong Tso, Tso Moriri 
and Pangur Tso. The first two of these, though 
lacking outlets and therefore rich in accumulated 
electrolytes, are comparable to normal oligotrophic 
lakes. Pangur Tso is very shallow, is not thermally 
stratified and appears to bo entirely carpeted with 
flowering plants. 

The second class of basin is of glacial origin and 
inoludes a number of small lakes in kars and kettle 
holes. Of these, Yaye Tso, a freshwater lake lying 
at 4,086 m. and draining into the Indus just south 
of Mahe, was most intensively studied. It is clear 
from Pig. 1 that this lake has a quite well-developed 
eutrophic oxygen curve. Calculations based on a 
bathymetric map made from two lines of soundings 
indicate that on August 11, 1932, the lake had an 
actual oxygen deficit of 1*1 mgiA, per square cm. of 
hypoliranion surface. This figure lies within the 


limits of those derived for some of the lakes of north¬ 
eastern Wisconsin from the data of Juday and Bilge.* 

In two other small lakes, Khsagar Tso and Mitpal 
Tso, considerable oxygen deficiencies were also ob¬ 
served in the hypolimnion. Sinoe the water is brackish 
and no bathymetric maps are available for these 
lakes, it is not possible to use the chemical data 
obtained so completely as in the case of Yaye Tso. 

A fourth glacial lake, Ororotse Tso, lies at 6,274 m., 
and is apparently the highest lake yet studied limno- 
logically. When visited on July 11, 1932, Ororotse 
Tso was still covered with ice save at the extreme 
edge and it seems doubtful if it ever becomes entirely 
clear. The water was probably being disturbed by 
convection currents from the margin, but a bottom 
sample from 14 m. showod a slight oxygen deficit. 
The lake contains, moreover, considerable amounts 
of plankton and has a quantitatively rich bottom 
fauna, approximately 8,900 animal organisms, all 
chironomid larva*, occurring per square metre in 
14 m. of water. This number is considerably greater 
than the estimate for the Yaye Tso, in which lake 
there wore approximately 4,800 organisms per square 
metre, mostly chironomid larvro 
and tubificid worms. Such figures 
may be compared with that for the 
oligotrophic Tso Moriri, in which 
but 450 organisms per square 
metre, all chironomid larvae, were 
found at a depth of 60 m. 

Sinoe the area studied is largely 
semi-desert, the Ladak lakes might 
be expected to resemble those of 
other semi-arid regions. This ex¬ 
pectation is to some extent ful¬ 
filled in that lakes in such regions 
frequently lack outlets and accu¬ 
mulate large quantities of electro¬ 
lytes. The Ladak lakes, however, 
differ markedly from those of other 
semi-arid regions* in that they show 
no trace of a paratrophic condition. 
It appears, therefore, that the 
smaller high altitude lakes of Ladak 
have more in common with the 
less extrerao eutrophic or meso- 
trophic lakes of the lowlands 
of Europe and North America than they have 
with the pan-oligotrophic lakes of the Alps or 
with the lakes of less mountainous semi-arid 
regions. 

I have great pleasure in expressing my thanks to 
Dr. de Terra for continual opportunities for prose¬ 
cuting these studies and for his never-failing help 
and encouragement in the field. A full account of 
the limnological work of the expedition will be 
published as soon as taxonomic studios have been 
completed by various specialists. 

G. Evelyn Hutchinson 
(Biologist, Yale North Indian 
Expedition). 

Osborn Zoological Laboratory. 

Yale University, 

New Haven, Conn. 

May 19. 

'Die Binnengwd&etr, 8. “Der Hooti£eMrggee dor AlpmT, Stattfsrt, 
1029* 

• Trant . Wise ,. Acad . Set . Art . LtU ., S?; JW2. 

* Dock.becb, Verh . Tnt . V * r . ikotr . •MW. Hmnol ., t ; W** 
8t»nkovl<, ibid ., j ; 1981. Hutehtuon, PlcMorf Mid Benin 

HlwfroWoi., M ; 1962. 




July 22, 1933 


NATURE 


137 


Meteors and the 80-90 km* Layer of the Earth's 
Atmosphere 

In a recent valuable paper entitled “A Study of 
Meteor Light Curves” 1 , Miss Dorrit Hoffleit has 
studied the relative changes in brightness along tho 
paths of fifty meteors, photographed at the Harvard 
College Observatory. In the course of this investiga¬ 
tion it was found that “a statistical relation exists 
between tho fraction of the photographed path at 
which maximum brightness occurs and the velocity 
at which tho meteor strikes tho earth’s atmosphere, 
namely, the greater the velocity, the nearer to the 
vanishing point does tho meteor become brightest”. 

It seems to me that tills fact may be easily inter¬ 
preted as follows : 

It is established by many authors that a very 
definite connexion exists between the heights of 
appearances and disappearances of meteors and their 
geocentric velocities. In the accompanying table 
these data are given for those geocentric velocities 
for which Mihh D. Hoffleit gives the positions of 
maximum brightness. Tho data for fireballs were 
taken from the smoothed curves based on the mean 
heights given in my discussion* of 400 fireballs of 
the Niessl-HofTmeistor’s Catalogue and for meteors 
less bright than Jupiter, but brighter than mag. 1 
from similar unpublished data, based on Denning’s 
observations. These two groups of meteors have 
been chosen as their brightnesses are, probably, 
nearly equal to those of meteors photographed at 
Harvard. 
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In tho fifth and eighth columns the heights 
corresponding to the maxima of brightnesses of 
meteor paths are given (if. is evident that in this 
case the inclination of true path has no significance). 
The examination of those heights leads us to the 
conclusion that the maxima of meteor brightness 
are observed at a nearly constant height above the 
earth’s surface. Thus it is very probable that the 
positions of maximum brightness depend not so 
much on their geocentric velocities but are observed 
when meteors are passing through a certain layer of 
constant height (sec Fig. 1). 

The ©4 km. height of this layer, obtained above, 
seems to me somewhat greater than tho true one. 
In the paper mentioned above, I have pointed out 
already that the mean meteor heights deduced from 
tho great number of observations are somewhat 
greater than the true heights. In this case the 
deduced height of the layer is also overestimated. 
Besides that, it is probable that the maximum of 
brightness caused by the meteor evaporation only 
(supposing the atmosphere has constantly increasing 
density), would be observed near the middle of a 
path*, in this case the positions of maximum bright- 
ness should be slightly displaced to the middle of 


path, that is, upward. I think that tho true height 
of this layer is close to 85 90 km. Indeed, the existing 
direct determinations of the heights of these out¬ 
bursts indicate a nearly constant height 4 of about 
85 89 km, Therefore it is very probable that the 
sudden increases of meteor brightness (corresponding 
to Miss Hoftleit’s second type curves) occur at the 
same height. 



Km. i. 

In 1926 I pointed out the peculiar properties of 
the layer lying at the altitude of 80-90 km. abovo the 
earth’s surface*. Since then I have found other 
confirming evidence and it seems to me that the 
interesting dependence found by Miss Dorrit Hoffleit 
for the positions of maximum brightness of meteors, 
also confirms this statement. 

V. Malzev, 

Astronomical Observatory, 

Tashkent. U.S.8.R. 

April 21. 

1 Vroc. Nat. Arad. Sri 19, 212 : 1033. 

• Man, Not. Hoy, AH. Sot 90, Maxell, 1930. 

8 See, tor example, <\ llotfmelHter, AH. Narhr., 221, 367 : 1927. 

4 J. Hvkora, Art. Narhr., 186, 111 ; 1910. E. UerUttiirung, Art . 
Narhr., ib 00, 201; 1915. 

* Nature, 118. 14. July J, 192(1. Mirorrdthtje, IS, No. 2; 192ft. 


Differential Cooling and the Origin of Continents 

1 am unaware whether attention has boon directed 
to the probable effects of the differential cooling of 
the earth’s surface in relation to tho eccentricity of 
the orbit. The first precipitation of water is likely 
to have occurred at the pole where the winter falls 
in aphelion ; and for a period of geological time 
this may have been the only region of the earth 
cool enough for water to exist in the liquid form. 
The first rains are not likely to have involved the 
condensation of more than a small fraction of the 
water present in the atmosphere. Tho deluges would 
spread out from the polar region in a shallow shoot 
to be evaporated upon reaching latitudes where the 
temperature was too high for water to lie (the heat 
of the earth’s crust and solar heat being the deter¬ 
mining factors). Thus the initial stage in the forma¬ 
tion of the hydrosphere will involve the existence 
of violent shallow currents in one hemisphere during 
the winter. 

The crust is likely to have maintained irregul¬ 
arities (through volcanic action or otherwise) which 
will furnish elevations for the deluges and currents 
to erode. Sedimentary material will be washed out¬ 
wards from the pole, to be deposited by evaporation 
and probably transported farther by wind-action, 
which may have been very violent. The polar 
region, it is true, will suffer a very hot summer in 
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perihelion ; but it is likely to retain lakes or shallow 
seas which will retard the rise in temperature in 
respect of insolation. The hottest region may actually 
bo the opposite pole, during its arid summer ; and 
into this region winds will blow, depositing large 
amounts of sedimentary dust. It is possible, alterna¬ 
tively, that a powerful circulation of water-sheets or 
streams might cover the whole globe, maintained by 
a marked preponderance of rain in one hemisphere. 
Such a condition might follow the first. The result 
will be that material eroded in one hemisphere will 
accumulate in the other, in the form of an immense 
bank or dune, according as to whether water or wind 
has been the main agency of transportation. By the 
operation of such forces the lighter materials of the 
earth’s crust may have become segregated to form 
the original unbroken continent postulated by 
Wegener. 

The eccentricity of the earth’s orbit is generally 
considered to have been greater in the past, lending 
further weight to the considerations discussed above. 
The possibility, too, that the first solidification 
occurred at the polo where winter fell in aphelion, 
and that the precipitation of water may have boon 
concurrent, will also deserve consideration. 

G. F. Sleqgs. 

Memorial University College, 

Newfoundland. 


Macrophonic Speech 

When a shred of cotton -wool is held close in front 
of the face during spooch, it is blown about by the 
currents of air issuing from the mouth and nose. 
If it is held only a few centimetres away from the 
face, it remains quiet. Such observations show that 
physical speech includes currents of air from the 
mouth and nose that are dissipated immediately in 
front of the face. These currents can be captured 
and registered by the graphic method. The current 
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Fur 1. Mouth and nose registrations of the word “fainter" 
(macrophonic speech). 


from the mouth is conducted to an oil-silk membrane, 
the movements of which aro enlarged by a straw 
lever and registered by a fine metal point on a 
moving smoked surface. A rubber tube with an 
olive-shaped gloss end inserted into a nostril carries 
the nasal current to a similar small recorder with a 
rubber membrane. 

Mouth and nose registrations of the word fainter 
are reproduced in Fig. 1. Corresponding points are 
indicated by vertical lines. The mouth record begins 
with a rising line that indicates increasing emission 
of breath. The omission becomes slower and slight 
irregularities appear. Later the breath current 
becomes slightly less and small waves appear. The 
membrane of the recorder responds only to mass 
movements; the waves register a series of jets of 
air that issue from the mouth. These are, in fact, 


jets of air produced by opening and shutting the 
glottis. The vibrations that are aroused in the vocal 
cavity by those jets would be registered on a sound 
film ; they are not registered here. There is a marked 
decrease of breath and wave height as the vowel 
passes over into n. For this sound there are waves 
but no breath from the mouth. From t the waves 
are lacking. Suddenly the lino shoots up and registers 
an explosive impulse of breath. Later the breath 
decreases with waves and finally rises and falls as a 
puff of air. The nose registration shows a faint issue 
of breath during /, then faint waves during at, 
strong waves and breath during n, no waves but 
breath during t 9 faint waves and diminishing breath 
during er and a final explosive puff. 

Registrations of this kind show that- the currents 
of air form a system of speech activity of the com- 
pietest kind. To express its nature it may be termed 
macrophonic speech. 

Macrophonic spoech is the immediate result of the 
muscular action of the spoech organs. Muscular 
activity produces air vibrations only indirectly. The 
jet of air passing between the lower lip and the upper 
teeth produces the irregular vibrations that are 
heard os /; each jet from the glottis sets the vocal 
cavity in vibration in the vowels. The vibrations 
that constitute microphonic speech are the results of 
macrophonic speech. 

Although the graphic method .has boon the chief 
ono employ**! in phonetic laboratories, the records 
have been interpreted in terms of muscular action 
and the existence of the speech system itself has 
been overlooked. It has, moreover, not been under¬ 
stood that muscular movements do not and cannot 
produce vibrations of the air particles directly. Even 
when rapidly repeated, they push the mass of the 
air back and forth and do not move the particles 
around the positions of equilibrium. The stage of 
macrophonic speech is required between muscular 
activity and microphonic spoech. 

E. W. Scripture. 

University of Vienna. 


Shadowless Lighting 

The baleful effects of glare are not generally ap¬ 
prehended, and although illuminating engineers have 
notably advanced the art of lighting, it cannot be 
said that they have succeeded in illuminating the 
rooms of an ordinary house satisfactorily. It is of 



prime importance, however, that good illumination 
should be available in every home. 

Two years ago, after experiments with various 
fittings round an electric lamp in my own home, I 
became convinced that the only way to achieve 
satisfaction was to eliminate completely nil glare 
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from the lamp. This was conveniently effected by 
using a pendent, 100 watt, clear, gasfilled lamp 
with a deposit of silver upon the hemispherical end. 
The polar curve of such a Bilvered lamp is shown in 
Fig. 1. This lamp exceeded my expectations ; the 
source was obscured but tho room was pervaded 
with light: not only was the room better lit than 
by any other device I had tried but also the lighting 
was shadowless. The pupils of the eyes were not 
contracted by glare from the lamp and the eyes 
were able to make full use of the illumination pro- 
vided. 

It may be of interest to state that in. my own 
house we use such lighting in rooms with walls of 
buff, of green and of white and also in a room with 
oak walls and a ceiling painted light atone colour. 
The effect in the living room, which has white walls 
and coiling, is particularly pleasing as the walls 
appear neutral grey in contrast with the directly 
illuminated frieze and coiling. 

A. F. Dtjfton. 

Groenbank, Gars tori, 

Hertfordshire. 


Absorption Effect in the Af-Series 

When studying absorption phenomena with the 
help of a low-tension ionic tube, which I have con¬ 
structed with Prof. DolejSok 1 , the discharge of which 
has been described by K. Dr&b*, some new structures 
of the absorption edges of tho Af-series were dis¬ 
covered, which, bo far, had not been observed. 
From the results so far obtained, it is shown that 
it is possible to use the anticathode directly, instead 
of tho absorption screen for obtaining spectra. 

As the result of tho study of Af-absorption by the 
elements tungsten (atomic number 74) and tantalum 
(atomic number 73), I have obtained the following 
results: The most prominent absorption edges Af v , 
Af iv and Mm, were not found ; on the contrary, in 
tho places of tho onergy values of M n and Afj, white 
absorption lines without absorption edges wore 
observed. 

The M t absorption lino is, for tungsten as for 
tantalum, ft sharp white lino, with a weak, diffuse 
and white satellite on the side of the short wave¬ 
lengths. 

The Mu absorption line is also a sharp white line, 
for both elements, but accompanied on the short 
wave-length side by a complicated structure of 
weaker, broader and whiter linos. On the long 
wave-length side, close to the M n -absorption strong 
line, there lies a further weaker line. This structure 
of the M u absorption line is shown in Fig. 1 for 
the element tantalum. Tho width of the absorp¬ 
tion structure is more than 150 v., which is similar 
to that found for the structure of the absorption 
edges of the if-series by Lindsay and others. 

It is important to note that, under the same 
experimental conditions, it has not been possible to 
show with oertainty any trace of normal absorption 
edges or white lines, observed for M x and Mu, in the 
place« for M mt and M\. For My and M^, for 
which edges the values measured directly do not 
coincide with those calculated from the Bohr-Coster 
scheme, it has been looked for in both positions 
corresponding to both possible values. 

That the jAenomenon is not the same if absorption 
occurs oh the antioathode simultaneously with the 
emission due to electrons, or somewhere else, is 


clear from comparing my own results with tho results 
of M-absorption edges, found by using the absorption 
screen by Rogers*, Johnson 4 , Lindberg*, Zumstein* and 
the results of Whitmor 7 . That this effect is not due 
principally to the difference in tho excitation of our 
ionic tube and electronic tube, is manifest from the 
results obtained by DolejSek and Kubifiek 8 , who 
obtained with barium oxide wire traces of absorption 
Li line, whereas no absorption edges, whether ab¬ 
sorption lines of L u and Lj U , could be observed. 



Fla. 1. Tantalum Mn line and structure. x9.. 


Whether this effect has a connexion with the 
optical term system, or is in its nature atomic— 
which seems to bo highly probable from the similarity 
of above-mentioned absorption fine structure of 
M-edges of both elements—will be shown by the study 
of neighbouring elements. 

V. Kunzl. 

Spectroscopic Institute, 

Charles University, Prague. 

May 27. 

1 V. DolejSek and V. Kunfi, Z. Phyt., 74, 5(54 : 1932. 

• V. Dolojftck and K. Drib, C.R., 196. 334 ; 1933. 

• tt. A. Rogers, Phys. liev., 89, 205 ; 1927 ; 80, 747 ; 1927 ; 80, 
747; 1928. 

• A. J. M. Johnson Phy *, Her., 88, 120 ; 1929 : 24. 1100 ; 1929. 

• E. Undborg, Z. Phys, 64, 032 ; 1929. J Vova Acta Kty, Soc. Sci . 
Up». tfer., 4, Vol. 7, No. 7, 1931. 

• R. V. Zumstein, Phys, Hev.> 96, 747 ; 1925 : 95, 106 ; 1926. 

7 C. A. Wmtraer, Phy*. Rcc ti 88, 1104 ; 1931. 

• V. DolfjjSek and M. KubMuk, t\R., 192, 1309; 1931. 


Non-Ritzian Nature of the *5 Terms of Mercury 

At the suggestion of Dr. A. G. Hhenstone, a precise 
determination of the energy values of the 9 S terms as 
well as of tho *D terms of mercury iodide (Hgl) has 
been made. The light from a beam of mercury 
vapour diffusing from a morcury arc through a slit 
in the iron anode was examined by means of a 
Hilgor Ei instrument. This light being rich in higher 
series members yielded values of the terms up to 
19*$. The plot of the quantum excess (a*-n) of the 
terms against the term value departed considerably 
from a straight line relation, indicating that the 
terms cannot be represented by a simple Ritz 
formula. 

It was possible with this source also to extend 
other series to higher members. Thus the *D § terms 
were measured to 23 *D t and extensions have also 
been made on other term series. The wave numbers 
of these as well as tho wave-length of a number of 
new lines in the spectrum of mercury will be published 
shortly. 

I, Walerstein. 

Purdue University, 

Lafayette, Indiana. 

June 19. 
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Research Items 


The Nisenan. Although the Nisenan or Southern 
Maidu are one of the most numerous Indian groups 
of California, accurate data concerning them are 
difficult to obtain. The number of full-blooded 
individuals in a population of a thousand to twelve 
hundred is small. They are situated in the middle of 
what was the 'gold rush’ country ,; but as no attempt 
was made to Christianise or Americanise them, it is 
still possible to obtain information relating to their 
primitive customs. In 1929 Mr. Ralph L. Beals spent 
three months in field-work among them and the 
material then collected has been published (Unit'. 
California Pub. Amer . ArchteoL and EthnoL , vol. 31, 
No. 6). The information relates only to the Nisenan 
of hill and mountain, whose customs arc differentiated 
sharply from those of the valley Nisenan. Their 
culture is typically Californian ; but it has certain 
unique specialisations and a distinctive outlook in 
many features. Northward affiliations were observed 
in the first.-salmon observance of the northern part 
of the area, the idea apparently being transferred to 
the acorn ; and the games were chiefly of the northern 
type. Their social arrangements, however, art* sug¬ 
gestive of southern influence. Thus cross-cousin 
marriage is tolerated, or even in some districts pre¬ 
ferred. There is no trace of exogamic or totemio 
organisation. There is also an absence of the socrot 
society and its restraining influence on the power of 
the chief, such as is to be notes:! among the Maidu 
and Patwin. At Auburn the chief was elevated into 
a sort of over-chief. In relation to the dead, distinctly 
Nisenan elements overlie the central Californian 
pattern. Cremation is universal, a large quantity of 
property is destroyed at cremation, and there is a 
general toning down of the mourning ceremony ; 
while close taboos on the near relatives of the de¬ 
ceased are more severe than elsewhere, Tn their 
shamanistic ideas they seem unique. Enormous 
stress is laid on ‘medicines’, the initiation of shamans 
is highly formalised, shamanistic powers are not 
inherited, and contact with and possession by spiritual 
powers are infrequent. 

Heredity and Memory, Comparisons between memory 
and heredity have frequently been made, but Dr. 
C. S. Myers (Scientia, May 1933) approaches the 
comparison somewhat differently. He thinks that 
the final solution of the problem of heredity lies in a 
combination of the physical and psychological points 
of view, the formor being concerned with the me¬ 
chanism of a mosaic of specialised units—the genes 
—while the latter expresses the more general pur¬ 
posive activities of the individual organism. Ho 
tokos the view that, just as the theory of cerebral 
localisation only justifies the conclusion that a 
necessary condition for a special kind of consciousness 
to appear is that the corresponding nervous processes 
must pass through a special area of the cortex, so the 
localisation of inherited qualities in the chromosomes 
may have merely a similar interpretation. Since the 
condition for the appearance of a given phenomenon 
is not necessarily equivalent to its seat, the hypo¬ 
thetical genes may not bo discrete particles of fixed 
position in the chromosome ; but the orderliness of 
heredity and development may depend upon the inter¬ 
relation of parts as much as upon a narrow localisation 
of elements. Cases of striking change in mentality 
during development are cited in favour of the view 


that the individual inherits many alternative mental 
conditions, the particular ones which appear depend¬ 
ing on the internal configuration as well as upon 
external influences such as education and hormonic 
and general environment. 

Fertile Mare Mules. In 1926 Dr. Ernest Warren 
published an account of a male foal born of a cross 
between a stallion and a female mule, the ancestry 
of which was fully known. After a long interval, 
when the first offspring was eight years old, a second 
mule baekeroKS was bom in 1931, the fertile mule 
being then about sixteen years of age. Both off¬ 
spring are strongly horse-like in appearance, neigh 
like horses, have horse-tails and short ears, but the 
first cross shows the curious characteristic of pre¬ 
ferring the company* of mules to that of horses. This 
may be a relic of a youthful association, attachment 
to mule odour associated with suckling, rather than 
inherited preference. The first, hack cross appears to 
be sexually potent (Ann. Natal Mu$. t 7, 1933, p. 243). 
Other examples of mule fertility were referred to in 
Nature of November 3, 1928, p. 707 ; and such 
examples banish the doubt expressed by Prof. 
Cossar Ewart as to the reliability of the information 
relating to so-called mule hybrids (Nature, 85, 106, 
Nov. 24, 1910). 

Classification of Spiders. Prof. A. Petrunkeviteh, con¬ 
tinuing his work on the natural relationships between 
the families of spiders, suggests a system based on 
internal structure ( Trans . Connect. Acad. Arts. Sei 
31, 299 389). Aided by an improved fixative, 
he has made sections of ninety-two species of spiders, 
representing all but three of the existing families. 
The structures thus revealed present, important modi¬ 
fications in the number of cardiac ostia, and the form 
and number of the tracheal tubes, which are used to 
distinguish five sub-orders, as follows: (1) Liphis- 
tiornorphfe (l family); (2) Mygalomorpha> (8 families), 
both as previously recognised ; (3) Hypochilomorphte 
for the family Hypoehilida? ; (4) Dipneumonomorphse 
(49 families) for spiders with one pair of lungs and 
one pair of trachea? ; (5) Apneumonomorphee (3 

families) for spiders with trachea? only. Recent 
families are thus increased from 55 to 62 by one new 
discovery, the Symphytognathidae and six promoted 
sub-families, while a revised definition of the Am- 
moxenida? is also given. The work undoubtedly 
represents an advance on earlier systems, founded as 
it is on a more thorough study of structure than has 
hitherto been possible. As it is the sixth scheme pro¬ 
posed for spiders during the past decade, it is much to 
be hoped that it will be generally, and finally, accepted. 

Food of Micro-Organisms. Mr. Richard M. Bond has 
set himself the task of trying to prove or disprove 
the much discussed theory of Putter with regard to 
the animals of tho plankton nourishing themselves 
on dissolved organic matter taken through the 
integument or gills rather than through the gut (“A 
Contribution to tho Study of the Natural Food- 
Cycle in Aquatic Environments with Particular 
Consideration of Micro-Organisms and Dissolved 
Organic Matter”. Bull. Bingham Oceanographio 
Collection, Peabody Museum of Natural History* 
Yale University, vol. 4, Art. 4, Jan., 1933). The 
author has made numerous experiments regarding 
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the amount of dissolved organic matter in natural 
waters and the effect of dissolved organic substances 
on the nannoplankton and phytoplankton, with 
special experiments on Artemia. The results indicate 
that, as previous workers have shown with most 
marine invertebrates and some fresh-water forms, it 
is permeable to a certain extent, probably through 
the chitinous integument, therefore there is no 
theoretical reason against the hypothesis. Practically, 
however, the results showtsi that Artemia could not 
grow in ‘nutrient/* solutions but grew normally when 
unicellular algje or even bacteria were given them. 
The author concludes that Artemia is dependent 
upon ‘particulate’ food, that the nature and amount 
of dissolved and ‘particulate’ foods in natural waters, 
and of the filtering and predatory devices of the 
animals, make it seem extremely unlikely that 
dissolved organic matter plays any important part 
in the nourishment of marine zooplankton, and that 
any seeming correlation between the quantities of 
dissolved organic matter and the zooplankton must, 
in reality, bo of an indirect nature, with the phyto¬ 
plankton, and especially the nannoplankton, as 
intermediary stages. 

Downy Mildew of Onions. A great deal of damage to 
the onion crop is caused by the fungus Peronospora 
destructor , (Berk) Caspary, or P. schleideni , Unger, 
as it used to be called. Memoir 143 of Cornell 
University Agricultural Experiment Station (“Studies 
on the Downy Mildew of Onions and the Causal 
Organism, Peronospora destructor (Berk) Caspary” 
by H. T. Cook, pp. 40, Dec. 1932) reviews our detailed 
knowledge of the parasite and describes some now 
experiments on the spread and control of the disease. 
The first mildewed plants appear indiscriminately 
through a field and may be either systemically 
infected, or infected through the Hoil or the seed. 
The seed may carry the fungus externally or intern¬ 
ally. An abundance of moisture and low tempera¬ 
tures spread the disease rapidly, though spores will 
germinate readily at any temperature between 3 
and 27 C. It is interesting to note that methods 
of plant hygiene (exclusion of the fungus from new 
areas and regulation of the environmental conditions) 
are considered to be superior to the use of fungicides 
as means of control. 

Tobacco Crop and Potassic Fertilisers. Tobacco com¬ 
pared with other crops is a heavy feeder on potash, 
and as Anderson, Swanbaek and Street have shown 
(55th Report, Connecticut Agricultural Experiment 
Station, Bulletin 334) the presence of an ample 
supply of this olement in the soil is important if a 
good quality cigar is to bo obtained. Besides inducing 
characteristic starvation symptoms in the plant itself, 
the lack of potash renders the crop less resistant to 
drought and to certain types of disease. From the 
manufacturer's point of view also, an adequate potash 
content of the leaves is of great importance, for 
leaves deficient in this element will not come into 
‘case* in damp weather after curing, that is, -they 
remain brittle and difficult to handle owing to their 
lack of potash compounds, upon the hygroscopic pro¬ 
perties of which the softening process depends. The fire - 
holding capacity of cured leaves is another property 
dependent on the potash present, but all the potassium 
salts tested did not prove equally effective. In general, 
the organic salts were the most suitable for producing 
the incandescent type of combustion required for a 
good cigar. A reduction in the dressing of potassic 


fertiliser given was found to affect the quality of 
the tobacco produced long before any actual decrease 
in yield was obtained, an annual dressing of so much 
as 200 lb. per acre being required to produce the 
best results at the Connecticut Tobacco Substation 
at Windsor, U.S.A. 

Geological Structure of the Southern Urals. The 
geology of the Kargala Mountains in the extreme 
south of the Urals has boon described by A. Janshin 
(Bull. Soc. Nat. Moscou, sect g£ol. % 10 (2), 308 -345 ; 
1932), The first folds occurred in the sediments of 
the Uraiian geosync line at the close of the Middle 
Devonian. The next and more important phase of 
the orogeny raised up a mountainous tract at the end 
of the Carboniferous. Intrusions of peridotitos and 
granodioritea were associated with this folding. 
During the Permian, the ancestral Urals were sub¬ 
jected to erosion, and thick sediments accumulated 
in the downwarp that appeared to the west of the 
range. The lost phase of the orogenesis corresponds 
with the Pfalz of Stillc (between the Permian and the 
Triassic). The eastern flanks of the older anticlines 
were overthrust across the steeper western limbs and 
the synclinos that lay beyond, while wave-like folding 
buckled up the Permian rocks on the west. Nappe- 
structures, such as occur in the Middle Urals, are 
not found in the Kargala Mountains. Later move¬ 
ments are confined to gentle folding (end of the 
Jurassic) and considerable faulting (doubtfully re¬ 
garded as Miocene). The post-Tertiary uplift of the 
Northern Urals is reflected in the south by step-like 
uplifts of minor importance. 

Periodicity of Earthquakes. The seismic periods of 
about 11 and 19 years are considered by Dr. 0. 
Davison in two papers in the June number of the 
Philosophical Magazine (vol. 15, pp. 1085 1096). The 
mean duration of the former period over an interval 
of 580 years is 10 -96 years ; the maximum epoch is 
practically the same in both hemispheres and agrees 
closely with the epoch of greatest sunspot frequency. 
The moan duration of the latter period for 557 years 
is 18 -6 years, the same as that of the earth's nutation 
period. The connexion between the two periods is 
shown by the epochs of the seismic period, which are 
reversed in the two hemispheres. In the northern 
hemisphere, the earthquake epoch agrees closely with 
that when the obliquity of the ocliptic due to nutation 
is least, in the southern with that when it is greatest. 

Strain on Colliery Winding Ropes. The Safety in 
Mines Research Board has recently issued Paper 78, 
“Measurements of the Kinetic Loads on Colliery 
Winding Ropes”, by S. M. Dixon and A. M. Hogan. 
Prof. Dixon and his coadjutor have made vise of an 
ingenious electrical recording strain gauge in order 
to measure the strain put on the winding rope of 
a colliery from time to time during the wind, and 
have compared this with records obtained by two 
different forms of accelerometer as part of the work 
of the Wire Ropes Research Committee. It is interest¬ 
ing to note that their results confirm those previously 
obtained by accelerometer and that the tension 
recorded in one of the winds with shack chains was 
two^and-a-half times the dead load. 

Isotopes of Lead. The isotopic constitution of lead is 
interesting on account of the production of several 
isotopic leads by radioactive disintegration. Aston 
(Proc. Boy. Soc. t June) has examined the isotopic 
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constitution of lead from several radioactive minerals. 
In each case lead tetramethyl was used in the 
improved mass-sj>ectrograph, and the abundance of 
the isotopes was estimated by photographic photo¬ 
metry. An experiment with a fairly pure specimen of 
thorium lead revealed that a line duo to hydride 
was present to the extent of 2J per cent and the 
corresponding correction was applied. The isotopes 
found were Pb 206, Pb 207 and Pb 208, and the 
abundance of these was estimated in uranium lead 
from Katango, thorite lead from Norway and load 
from pitchblende from several other sources. In a 
specimcnof ‘ordinary’ lead, isotopes were detected at 
203, 204, 205, 206. 207, 208, 209 and 210. Most of 
theso are comparatively rare. 

A Tentative Theory of Supra-Conductivity. The electron 
theory of metals has as yot presented no picture 
of supra-eondactivity. Krerikel ( Phys . Rev., Juno 1) 
has produced some suggestions in explanation of 


this phenomenon. He shows that in a system of 
electrons moving together there will be considerable 
energy of mutual electromagnetic induction. The 
large momentum of such on organised system may 
allow it to resist the perturbations due to the heat 
motions of the crystal lattice. The author suggests 
that, at temperatures lower than a critical temperature, 
a state corresponding to such an organised motion 
may have lower free energy than the ordinary state 
of disorganised motion, and a spontaneous electric 
current therefore appears at those temperatures. 
When an external magnetic field is applied to a supra- 
oonduetor, the electrons move in large orbits and the 
supra-conducting body behaves as if it were strongly 
diamagnetic. The energy of the supra-conducting 
body is therefore increased by an external magnetic 
held mid the imposition of such a field decreases the 
critical temperature at which the disorganised state 
becomes more stable than the organised. The author 
hopes to develop those ideas more fully. 


Astronomical Topics 


Perturbations of Minor Planets. An extraordinary 
amount of computational work on the minor planets is 
carried out by German astronomers. Computations 
for 287 planets carried out by Dr. K. Boda of Frank¬ 
fort-on-Main, with some help from two other astro¬ 
nomers, have recently been published ( Astr . Nach ., 
No. 5954-5). For most of the planets, time-intervals 
of ono year suffice, but for nine planets that make 
fairly close approaches to Jupiter they are given for 
intervals of three months. Ono of the latter is 1036 
Ganymede, which has an orbit of great eccentricity, 
so that it conjes near the earth at perihelion and 
near Jupiter at aphelion. 

These tables should be of great help in securing 
that the planets are kept under observation. There 
is now a systematic mapping out of the work of 
observation among different observatories, so that 
fewer planets get lost than was formerly the case, 
when things were left to chance. 

Penumbral Lunar Eclipses. The “Nautical Almanac’’ 
has not followed a consistent line in regard to oclipsos 
in which the moon enters the penumbra, but not the 
umbra, of the earth. It has occasionally given 
details of such eclipses, but more often it omits 
them. On the other hand, in tho lunar eclipses 
that it does record, it gives the times of entering 
and leaving the penumbra, so it would seem that 
these should be given even when the umbra is not 
entered. 

L*Astronomic for Juno contains a note by J. 
Ellsworth of Lyons, in which he shows that tho loss 
of light in penumbral eclipses is capable of measure¬ 
ment. In the eclipse of March 12, 1933, ho observed 
the loss of light at the moon’s north pole with a 
Dan j on photometer, obtaining the result 0-81 magni¬ 
tude. The distance of the polo within the penumbra 
was 18-S'. He had also observed tho eclipse of 
Sept. 14, 1932 and found that at a similar distance 
within the penumbra the loss of light was 0-79 
magnitude. 

There will be penumbral eclipses of the moon on 
August 5 (full moon at 7* 32m p.m.) and on September 
4 (full moon at 5* 4m a.m.), but in both cases the 
moon will be low down in England. 

When penumbral eclipses are included there must 


be at least two lunar eclipses every year ; in fact 
they become somewhat commoner than solar ones, 
instead of being considerably rarer. 


Secular Changes in the Brightness of the Stars. Dr. E. 

Z inner of the Bamberg Observatory has recently 
published an article on this subject (Aatr. Nach. f 
No. 5957). Ho takes the values of tho magnitudes 
of the stars aH given by Claudius Ptolemy about 
a.d. 137 and those given by Sufi about. a,d. 964, 
and compares them with modem determinations. 
The stars arc grouped by spectral type and also by 
absolute magnitude. They are divided into three 
magnitude groups. Supergiants with absolute mag¬ 
nitude brighter than 0-0 ; giants with magnitude 
between 0-0 and 3 0; dwarfs with magnitude fainter 
than 3*0, 

The figures given below show the indicated change 
of magnitude in 100,000 years for tho different 
groups ; the minus sign indicates brightening ; the 
figures in brackots after the? change of magnitude 
give tho number of stars in each group ; the prob¬ 
able errors are given as 25 for a single star ; 7 for a 
group of 14, 4 for a group of 39, and 2 for a group of 
a hundred or more ; they are somewhat larger in 
the Sufi table, owing to tho shorter interval. 
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It will be seen that the results indioate a distinct 
tendency for the aupergiants to become brighter and 
for tho dwarfs to become fainter, while the inter¬ 
mediate group shows no marked tendency in either 
direction. These changes accord well with the 
usually accepted theories of star development, 
though opinions will probably differ os to whether 
the time intervals are long enough for much stress 
to be placed upon them. The author notes that 
some people think that Ptolemy took his magnitudes 
from Hipparchus, who preceded him by 2} centuries. 
If this is so, the numbers in the Ptolemy table would 
need diminution by about one part in seven, 
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Biology in 

HE British Social Hygiene Council held its 
sixth Imperial Congress in the London School 
of Hygiene and Tropical Medicine on July 3-7. The 
Council, although not primarily concerned with 
methods within the schools, has recently taken an 
increasing interest in biological education. It has 
now established an Education Board corresponding 
to its Medical Board, both Boards being linked 
through administrative officers to the corresponding 
Government departments. The Education Board is 
under the chairmanship of Dr. W. W. Vaughan, and 
has sub -committees upon which teachers representing 
all typos of education are serving. 

The Congress gave an opportunity of calling into 
conference teachers representative of various parts of 
the Empire. Two sessions were devoted to educa¬ 
tion, biology and health (chairman : Prof. Julian 
Huxley), and the teaching of biology (chairman : Dr. 
Vaughan) respectively. 

A review of the position of biology in the schools, 
given by Dr. W. K. Sponcor, indicated the interest of 
the Board of Education. As regards the senior elemen¬ 
tary school the Board’s pamphlet advocates general 
science including biology. The pamphlet is being 
implemented by numerous courses taken by the 
Board’s inspectors in various parts of the country 
and it is hoped that within a measurable period all 
children will have a serious course in science in the 
State schools. The interest in biological science was 
shown also by the speech of the Parliamentary Secre¬ 
tary to the Board (Mr. Rarnsbotham) at the Congress 
dinner. In this, reference was made to the difficulties 
of the introduction of biology into secondary schools. 
A course in physics and chemistry in the school too 
frequently is followed by a similar course at the 
university. The inquiry into the First Schools 
Examination showod the necessity of placing some 
biology more securely in the secondary school 
curriculum. The Parliamentary Secretary also 
pointed out that a necessary consequence of the 
stops taken to secure economies in the Dependencies 
is the diminution of stimulus to a biological education 
because of a lack of careers. Further emphasis was 
laid upon the examination difficulty by the chairman 
of the Edinburgh Education Committee, who com¬ 
plained that the requirements for the examinations 
in Scotland make it exceedingly difficult to add 
further subjects to the curriculum. The Director of 
Education for Wil leaden pointed out that in general 
there is a welcome lack of rigidity in England. His 
experience showed that a course in chemistry and 
physios alone is not successful in the senior schools 
established by this Committee and the course is 
now being broadened. Representatives from South 
Africa pointed out that biology has for some time 
been a compulsory subject in the secondary sohools 
there without detriment to tho other portion of the 
curriculum, 

Tho two secretaries of the Advisory Committee of 
the Colonial Office gave a joint paper upon the 
position of biology in tho Dependencies. Their 
Committee has for some years devoted very con¬ 
siderable attention to the possibilities of biological 
teaching both as regards community health and the 
preservation of rural life. Following an original 
memorandum by Dr. W, K. Spencer and Prof. J. S. 
Huxley, a visit waft paid to Africa by Prof. Huxley, 
and his conclusions and recommendations, after first 


Education 

being examined by tho Dependencies, are now under 
consideration by tho Advisory Committee. 

Mr. Richmond Wheeler of tho Malay States gave 
a full and exhaustive account of the possibilities of 
biological education in a Dependency. This paper 
can usefully be read by all administrators who are 
concerned with this problem. 

The debate which followed the papers was full of 
interest and it is very clear that the problem of using 
biological education to preserve tho rural com¬ 
munity is being worked out in several directions. 
Somo English schools concerned iti rural recon¬ 
struction have utilised their gardens to demonstrate 
selected pedigree strains. In the case of the Gold 
Coast, a similar school is showing tho natives the 
advantages of selected English broods both in poultry 
and cattle. Such is the eagerness of the natives that 
in spite of the fact that a common wage is about one 
shilling a day, they save until they can buy English 
cocks at tho price of a guinea each. The cost is being 
lessened now by sending out sittings of eggs to be 
brooded by a native hen and allowing the ownor the 
privilege of retaining a proportion of the chickens. 
The Education Officer from Fiji described boarding 
schools which are ho far as possible self-supporting 
units. Generally, tho account given of these native 
schools must have made the Colonial officers proud 
of the initiative shown in tho Dependencies. Biology 
there, in places, is being brought into a very real and 
active association with human and social affairs. 

There was a short discussion on sex education. 
The papors by Mrs. Noville Rolfe and Mr. Lee 
indicated that the Council is engaged rather in 
recording experiments in methods of approach than 
in propaganda - a very wiso course. 

Finally, those who listened to the papers read at 
this Congress must have been struck by the wide¬ 
spread sympathy which newer methods of education 
are ovoking. A paper read by Dr. Drummond Shiels 
on “Administrative Attitude to Social Problems and 
Local Customs” at a general session of the Congress 
put forth the features which must characterise a newer 
philosophy of education. Dr. Shiels pointed out 
that the impact of Wostom civilisation upon native 
communities causes a demand for education which 
threatens danger to their established institutions 
and makes strict adherence to the ways of their 
fathers unlikely. No people can be shut up to con¬ 
template merely thoir own past and their immediate 
present surroundings in a world which is changing 
and developing so rapidly as ours, and methods must 
be devised for developing talent for organisation and 
for impressing by practical methods the use and 
meaning of new ways of life. 

Possibly it is tho strangeness of the contact be¬ 
tween civilisations which is making education in the 
Dominions overseas so alive. Ought we not in 
England to realise more fully that, in reality, our 
own civilisation possesses possibilities of change 
almost as marked as those of African civilisations ? 
If so, ought not our science teachers to concentrate 
less on the technical advances within their own 
spheres of specialisation and take a greater part in 
educating for newer ways of living Y If only the 
universities would stross more strongly both scientific 
history and philosophy in their science courses, they 
could not fail to produce administrators who would 
carry the world on a more determinate course. 
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Educational Films 

SESSION of the recent Sixth Imperial Social 
Hygiene Congress was devoted to the discussion 
of modem aids to education, including the cinemato¬ 
graph film and wireless. 

Mr. A. C. Cameron, secretary to the City of Oxford 
Education Committee, emphasised the great value 
of the film as an Imperial educational force. No single 
country' can offer to cinematography ho fruitful a field 
as the British Empire. Yet the field has as yet 
scarcely been explored. It is hoped that the form¬ 
ation of a British Film Institute, now regarded 
as assured, will help to satisfy these Imperial 
needs. 

Mr. Cameron gave a brief summary of the steps 
leading to the decision to form the Institute, its con¬ 
stitution and its main objects. The Film Institute, 
co-operating with corresponding bodies in the 
Dominions, will arrange for the exchange of film 
material, which will prove of great valuo in convey¬ 
ing information on geography and agricultural pro¬ 
cesses and in presenting documentary records of life 
anti customs in different lands. Especially important 
is the presentation, to the backward races in the care 
of the British dominions overseas, of films which 
worthily present our culture. The conception of 
white civilisation which such races, with their 
limited powers of discrimination, are receiving from 
third rate melodrama is regarded as an international 
menace. A stock of films not merely “Not undesir¬ 
able” but “likely to be beneficial” for display in 
specified territories is needed. One essential step is 
the formation of a Colonial film library. 

In this connexion an interesting experiment is 
proposed in Malaya. The investigator, furnished 
with a motor lorry equipment, would not only Hhow 
films of an entertaining as well as an educational 
nature, but also would produce films of value to the 
study of anthropology. So far finance has proved a 
difficulty, but it is hoped that the Film Institute will 
enable this to be overcome. 

A second paper, by Mr. F. S. Hoare, director of 
research in the Industrial and Educational Depart¬ 
ment of the Western Electric Co., Ltd., discussed in 
detail the value of films in education. The launching 
of the British Film Institute should serve to bring 
teachers and producers of films into contact. Excel¬ 
lent portable projectors, giving a clear picture 10 ft. 
wide at distances of 50-60 ft., are now available. 
Experiments with sound films conducted in schools 
in the Middlesex area have demonstrated their value, 
both in teaching definite lessons and as on exception- 
ally effective means of illustration. Of special value 
is the power of awakening interest characteristic of 
films, which seem destined to prove a great help in 
the education of retarded pupils. 

Amongst subjects lending themselves specially 
well to treatment with films, history and geography, 
industrial processes, scientific and medical processes 
(revealed by slow motion photography), and social 
hygiene were mentioned. Relatively new fields are 
the use of slow-motion pictures to illustrate correct 
movements in games and sport and of the sound 
film to teach modem languages. 

It is hoped that one immediate result of the work of 
the British Film Institute will be a large increase in 
the production of films specially designed for educa¬ 
tional purposes and a speeding up of the machinery 
for distribution and exhibition. * 


Surface Currents in the North Sea 

REPORT by Mr. John B. Tait of the Marine 
Laboratory at Aberdeen of the Fishery Board 
for Scotland (Fisheries, Scotland, Sci. Invest., No. 3 ; 
1931) presents the results of a very detailed and 
painstaking cartographical analysis of the data ac¬ 
cruing from certain large-scale experiments with 
surface floating drift-bottles carried out in 1911. 
Bottles were sot afloat at positions selected to afford 
information concerning the surface water drift in 
the northern and middle areas of the North Sea and 
in the Faroe-Shetland Channel. Liberations were 
made in most months of the year. 

The report in question, together with one which 
appeared somewhat earlier dealing with similar 
experiments made in 1910, and a third, wherein are 
to be found a statistical analysis and tabulated data 
relating to all such experiments carried out during 
five consecutive years immediately prior to the War, 
have added very greatly indeed to the body of know¬ 
ledge on the subject. 

Tait has shown conclusively that the North Sea 
receives a far greater access of surface water through 
the Shetland-Norway opening than via the Shotland- 
Scotland passages ; that the belt of north-streaming 
surface waters along the Norwegian coast, repres¬ 
enting the sole regular escape stream from the 
North Sea, may be of no greater width than some 
50 -00 miles ; that there may be at times an actual 
exodus of water from the North Sea via the Scotland- 
Shotland pawsages ; that incursion of surface waters 
through those latter passages is subject to occasional 
stoppage due to a temporary north-flowing stream 
up tho oast coast of northern Scotland which pushes 
on up the -eastern side of the Orkneys and Shetland*. 
He has, as the outcome of observing periodicities in 
the incidence of strandings from the same liberations, 
on certain stretches of coast, been able to demonstrate 
the intervention of delaying agencies which have 
operated to keep bottles at sea for multiples of 
particular time intervals. 

In this connexion, Mr. Tait has demonstrated the 
existence of large eddies in the surface waters of tho 
areas concerned—some of them already known, and 
others now discovered for tho first time. Changes in 
the situation, size, and shape of the largest of these, 
which ho has named the Groat Northern North Sea 
Eddy, are shown to be capable of bringing about a 
profound modification of surface water flow over a 
very wide area of the North Sea. 


University and Educational Intelligence 

Edinburgh.— The Senatus Academicus of the 
University of Edinburgh has resolved to confer the 
honorary degree of LL.D, on the following, at the 
graduation ceremonial to be held on October 28, on 
the occasion of the celebration of the 350th anni¬ 
versary of the foundation of the University : the 
Right Hon. Lord Buckmaster, Mr. J. W. Dowden, 
president of the Royal College of Surgeons, Edinburgh, 
Sir James Colquhoun Irvine, principal of the Uni¬ 
versity of St. Andrews, Prof. Emile Legouis, Sir 
Ewen John Maclean, the Right Hon. Sir James Ian 
Macpherson, Sir Frederick Norton Kay Menzies, 
Dr. A. W, Pickard-Cambridge, vice-chancellor of the 
University of Sheffield, Sir Robert S, Rait, principal 
of the University of Glasgow, the Right Hon. Lord 
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Rayleigh, Prof* William Rennie, Sir Edward Sharpey- 
Sohafer, Miss Frances H. Sinwon, Sir George Adam 
Smith, principal of the University of Aberdeen, Dr. 
Robert Thin, president of the Royal College of 
Physicians, Edinburgh, and the Right Hon. William 
Johnston Thomson, Lord Provost of Edinburgh. 

London* —The Court has accepted with cordial 
thanks an offer made by the Royal Geographical 
Society of a set of reproductions of old maps. 

The Rockefeller Foundation has made a grant of 
£4,000 for the reconstruction and equipment of 
additional laboratories of the Department of Physi¬ 
ology at University College, to accommodate 
expansion of Prof. A. V. Hill’s work in biophysics. 

St. Andrews. -The University Court has ap¬ 
pointed Dr. B. M. Wilson to be professor of mathe¬ 
matics in University College, Dundee, in succession to 
Prof. J. E. A. Steggall, retired. An exhibitioner of 
Trinity College, Cambridge. Dr. Wilson was a Wrangler, 
and afterwards became a lecturer in mathematics at 
the University of Liverpool in 1920. He was advanced 
to the post of senior lecturer in 1926, and since 1931 
has been in charge of the Department. His published 
work deals with the analytic theory of numbers, the 
theory of functions and of series, and the theory of 
integral equations. He holds the degree of D.Sc. of 
the University of Liverpool. 

Sheffield. —The following appointments, among 
others, have recently been made : Dr. L. B. Winter, 
demonstrator in physiology in the University of 
Manchester, to be lecturer in physiology ; Mr, R. G. 
Bellams, to be assistant lecturer in mechanical 
engineering. 


The second award of the Brothorton research 
scholarship has been made to Mr. H. C. Millett, a 
student of the University of Leeds, who has just 
completed his B.Sc. degree course. The award will 
enable him to continue research work on the influence 
of sulphur compounds in furnace gases on the scaling 
of metals. 

The Science Scholarships Committee of the Royal 
Commission for the Exhibition of 1851 has mode 
the following appointments to overseas scholar¬ 
ships for 1933, the subject and place of research 
being indicated in brackets: Canada :—on the 
recommendation of McGill University, Montreal : 
Ur. R. N. H. Haslam (physics, at the University 
of Leipzig); Dr. J. S. Tapp (physical chemistry, 
at the Imperial College of Scienoe and Tech¬ 
nology, London); on the recommendation of 
the University of Toronto : Mr. J. J. Rae (bio¬ 
chemistry, at the Lister Institute, London). Aus¬ 
tralia : —on the recommendation of the University 
of Adelaide : Mr. R. C. L. Bosworth (physios, at the 
University of Cambridge) ; on the recommendation 
of the University of Melbourne : Mr. E. H. S. Burhop 
tphyaios, at the University of Cambridge); on tho 
recommendation of the University of Sydney : Mr. 
S. E. Williams (physics, at the University of Bristol 
or Durham). New Zealand on the recommenda¬ 
tion of the University of New Zealand! Mr. E. R. 
Cooper (physios, at the University of Cambridge). 
South Africa : —on the recommendation of the 
University of South Africa : Mr. J. E. Vanderplank 
(myoology, plant physiology and plant chemistry, 

an institution in Europe). 


Calendar of Nature Topics 

Curious Feeding Habit of Grebes 

In July most of the grebes’ eggs in Great Britain 
will have hatched and adults and young will offer 
opportunity for fuller observation of a grebe habit 
about which much doubt exists. The Htomachs of 
grebes almost always contain masses of feathers, and 
these feathers are often swallowed during the process 
of preening. But the swallowing is deliberate, and its 
possible purpose has given rise to many suggestions : 
that the feathers protect the walls of tho stomach 
from sharp fish bones ; that they prevent the passage 
of large undigested fragments into the intestine ; that 
they retain small organisms in the stomach until they 
are digested ; that they supply some chemical useful 
in digestion, and so on. 

There is something to be said for the idea that the 
feathers may be used in making up pellets, along 
with indigestible fragments of food, which the bird 
will reject as casts, like those of birds of prey. On 
this point Dr. Josef Jirsik has collected evidence 
(BuU. Acole sup. agron ., Brno, p. 1, 1929). Whore 
only small insects occurred in the stomachs examined, 
very few feathers were found ; where remains of 
fishes or of large insects, such as Dytiscus, were 
present, recently swallowed feathers were many, and 
in the stomach hard indigestible remains were felted 
together with feathers, although no trace of such 
appeared in the intestine. Finally, with the aid of a 
binocular telescope, Jirsik observed adult grebes 
making vomiting motions like those made by herons, 
as if they were actually rejecting ‘casts’ of food 
debris. On the other hand, the authors of the “Great 
Crested Grebe Enquiry of 1931” state that “there is 
no evidence at all of pellet formation”. July is a good 
month to settle this problem of pellet formation by 
direct observation. 

Another Grebe Problem for July 

Even very young grebes are found to contain 
feathers in their stomachs ; the feathers, however, 
are not their own, but those of the parent birds. 
How are tho feathers obtained t Messrs. Harrisson 
and Hollom “have seen a four-day chick given 
fourteen feathers in one day” (British Birds , 26, 
p. 149, 1932). Jirsik examined a chick still covered 
solely with down, and still containing yolk from the 
egg in its intestine ; it was only a few hours old, yet 
it contained 13 adult feathers. Another chick from 
the same family, soveral hours older, contained 93 
feathers ; and three others, successively older, had 
each proportionally more feathers, all from the 
plumage of the mother. But whenever feathers begin 
to appear amongst the down of the chicks, as Jirsik 
found by examining throe July coveys, these feathers 
are to be found in the stomachs of the chicks, pluoked 
and swallowed by tho chicks themselves. He insists 
that the parental feathers also have been plucked 
from the parent even by the very young chicks, 
although he offers no direct evidence, other than the 
statement that sometimes the feathers are from parts 
of the‘body which the parent cannot reach with its 
beak. The young, at any rate, have many oppor¬ 
tunities of obtaining adult feathers, for a considerable 
proportion of their youth is spent huddled upon the 
back of the swimming parent. Although feather¬ 
swallowing in the adults is often associated with 
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preening, it is a process not confined to the casual 
swallowing of loose feathers, for fragments of skin are 
sometimes attached to the shaft, suggesting that the 
feather has been deliberately plucked out. 

An Early Harvest 

Looking through the field notes relating to ninety 
years of wheat growing on the Broadbalk field at 
Rothamsted, we find that in 1868 the wheat on 
certain of the more forward plots was cut on July 22 
and was safely in the stack by July 25. Those are 
the earliest dates on record in the long series. The 
yields in that year woro better than usual ; the 
plots receiving a complete and generous applica¬ 
tion of artificials gave 46 £ bushels of dressed grain 
per acre, or about thirty per cent more than tho 
average. 

The characteristics of the season were unusual heat 
and drought in th« summer months ; May, June and 
July together had only 1 *47 in. of rain. On the heavier 
types of soil in England, such seasons provide good 
standing crops of winter com early to harvest and 
ready if necessary to thresh from the field. Examina¬ 
tion of the Broadbalk yields in relation to rainfall 
has shown that the normal rainfall of about 27 in. is 
in excess of the requirements of the crop. The dry 
years are the good years for winter com on typical 
wheat land and the resisting early harvest givos an 
opportunity for autumn cleaning the stubbles, and 
puts the winter ploughing well forward. These 
secondary advantages of an early harvest are not 
easy to evaluate, but their effects often miike them¬ 
selves felt throughout the following year. 

Silage 

Numerous tower silos in the eastern counties 
of England will now be receiving their yearly 
charge of green fodder to be preserved for winter 
feeding. The idea of tho conservation of green 
stuff in a fresh and succulent condition is by no 
means new ; for so early as 1843 there is in the 
Transactions of the. Highland and Agricultural Society 
of Scotland , a full description of the German practice 
of ensiling grass and fodder crops in air-tight ex¬ 
cavations. 

In 1876 the idea of making silage in towers instead 
of in pits spread to the United States, where maize 
silage rapidly becamo an essential part of live¬ 
stock husbandry. A succession of wet summers in 
the early 'eighties then brought the subject into 
prominence in England as an alternative to hay¬ 
making, and a careful study of the process was made 
at Rothamsted in 1884. Farmers were slow to adopt 
the new procedure at this time and when a sequence 
of better summers set in in 1887, interest in silage was 
lost. In recent years silage has again come into 
prominence in an attempt to reduce the area under 
the expensive root crop and to provide a substitute 
for hay-making in wet districts. With the better 
understanding of the chemical and biological changes 
at work in the silo, and the nature and extent of the 
inevitable losses during manufacture, farmers now- 
have a close control of the product. 

The question of fodder preservation has not yet 
reached its final solution, and many modifications of 
the ordinary procedure are being tested, particularly 
in relation to the conservation of the herbage of 
grassland; for in grass we have a fodder of the 
highest feeding value and one that can be produced 
at minimum cost, * 


Societies and Academies 

London 

Geological Society, June 14. S. I. Tomkeikff and 
C. E. Marshall : The Moume Dyke swann. This 
swarm, represented by approximately 130 dykes 
exposed along the shore between Newcastle and 
Kilkeel, Co. Down, stands in striking contrast with 
othor dyke swarms of Tertiary age in north-east 
Ireland. While the dykes of the latter swarms are 
mainly represented by the crinanitic olivine-basalt 
types, in the Moume swarm the olivine-bearing basalts 
are definitely in tho minority, and even so contain only 
relicts of serpentinised olivine. The Moume dykes 
can be classified broadly into four principal groups 
arranged ah follows according to their order of 
intrusion, namely, olivine-bearing basalts, olivine- 
free basalts, intermediate typos, and acid types. 
Lesley S. Robertson : A report on somo fossil 
plants collected in Tanganyika Territory. Certain 
fossil plants collected by Mr. G. M. Stockley in the 
Karroo formation of Tanganyika comprise Qlos&op - 
teris fronds and equisetaceous stems. Among the 
former are sev eral fragments from the Kidodi area ; 
those with a wide-meshed venation and a clear 
midrib are identified as Qlossopteris conspicua Feist- 
mantel, and those with narrow, elongated meshes 
arc identified as Qlossopteris indica Sehimper. One 
fragment with no definite midrib is possibly ail 
intermediate type between Qlossopteris and Qanga - 
mopteris. The equisetaceous stems are pith-oasts in 
a carbonaceous mica-shale from the Rufiji-Ruaha 
area. The nodes and ribbing are distinct; as no leaf 
sheaths are present, the genus cannot be identified. 

Dublin 

Royal Dublin Society, April 25. Phyllis Clinch and 
J. B. Loughnane : A study of the crinkle disease 
of potatoes and of its constituent or associated 
virusos. The mosaic disease obtained by needle 
inoculation from crinkle-infected President to healthy 
President potato resembles the naturally-occurring 
Arran Victory mosaic (or simple mosaic) in its 
reactions on various solanaoeous hosts, but the 
symptoms which it produces are more intense. In 
tobacco it causes vein-clearing and rings pot and in 
Datura a mosaic frequently accompanied by necrotic 
lesions. On needle inoculation to potato (var. Arran 
Crest) it causes a lethal acronecrotic streak. When 
combined by grafting with virus A from Irish 
Chieftain, typical crinkle is reproduced. The aphis, 
Myzus persiew , selectively transmits a virus from 
crinkle which causes a diffuse veinal mottle in 
healthy President, a lethal necrosis in British Queen 
and Up-to-Date and green veinbanding in tobacco* 
In combination with the mosaic disease derived from 
crinkle by needle inoculation to healthy President, 
this aphis-bome virus produces crinkle. It has been 
identified with virus A which occurs naturally in 
Irish Chieftain. Interveinal mosaic is inoculablo by 
needle to tobacco. Datura and Nicandra physaloides^ in 
all of which it causes symptoms of the mottle and 
ringspot type. Report of the Irish Radium 
Committee for the year 1932. 14,820 raillicuries 

of radon were issued during the year for thera¬ 
peutic purposes. Reports from some of the largest 
users give particulars of the results of treatment 
of 499 cases of malignant, and 169 cases of non- 
malignant disease. Many satisfactory results are 
recorded in both sections: 
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Edinburgh 

Royal Society of Edinburgh, June 5. H. Graham 
Cannon : On the feeding mechanism of certain 
marine ostracods, Asterope is a perfoct filter feeding 
ostracod. The maxillule forma a close-meshed filter ; 
a current is sucked through this by the oscillation of 
the vibratory plate of the maxilla working against the 
stationery first trunk limb ; the hinder part of the 
latter acts as a valve allowing only a passage of water 
posteriorly. Tho residue obtained is scraped off the 
filter by comb setae on the main axis of tho maxilla 
and passed on to tho end it os of the maxillules which 
then push the food upwards into the mouth. Cythcrella 
filters in a similar manner but uses different limbs for 
the same processes ; the filter is mandibular, the 
scraper and current producer are maxillulary. A. C. 
Stephen : Studies on the Scottish marine fauna : 
quantitative distribution of the eohinodorms and the 
natural faunistic divisions of tho North Sea. The 
bulk of tho echinoderm population was made up of 
species belonging to the genera Ophitira , Amphiura 
and Echinocardium. The density of tho echinoderm 
population was usually less than that of the lamelli- 
branoh population and tho distribution of the 
dominant species of eohinodorms did not coincide 
with tho obvious moluscan zonos. The community 
notation is therefore considered not very useful and 
that of zonos is suggested instead. It is suggested 
that the molluscs, especially the lamellibranchs, be 
used for dividing up the North Sea into its major 
zones. Emily Drx : The sequence of floras in the 
Upper Carboniferous with special reference to South 
Wales. Through the researches of Kids ton, Davies 
and other workers, the flora of the Upper Carboni¬ 
ferous of South Wales is now well known. Tho 
succession of strata too is more complete than that 
of any other coalfield in Britain ; the author has 
established the occurrence of rooks of lower 
Stephanian age. Nine floral zones have been recog¬ 
nised in the Swansea district, and their presence has 
been noted in other parts of the coalfield, while most 
of them are represented in other coalfields in Great 
Britain. Theso floral divisions comparo closely with 
those established on the Continent. Thomas Nicol : 
Studies on the reproductive system in the guinea-pig. 
Variations in the oestrous cycle in the virgin animal, 
after parturition, and during pregnancy. The author 
gives an analysis of 368 cestrous cycles from forty - 
four animals. The chief results are (1) confirmation 
of a 16-18 day cycle ; (2) the normal variation is one 
or two days ; (3) a long or short cycle may be inter¬ 
polated ; occasionally a cycle is missed ; (4) some¬ 
times the rhythm is irregular ; (5) the first cycles at 
puberty may be of normal length or prolonged, then 
tho regular rhythm establishes itself abruptly ; (6) in 
suckling animals the first post partum cycles may be 
irregular; (7) no seasonal variation was found at a 
fairly uniform temperature; (8) cestrous signs may 
be observed during pregnancy. Ian Sandeman : The 
mathematical representation of the energy levels of 
the secondary spectrum of hydrogen. The repre¬ 
sentation of the energy terms fixing the band spectrum 
of a diatomic molecule has attracted much attention, 
but special difficulty arises in the application of 
theory to the spectrum of the hydrogen molecule. A 
senri-empfrioal formula of a fairly simple type is 
Buggetted and this is found to represent the terms of 
the simpler states of the visible spectrum of 
hyd ragen with Considerable accuracy. An extension 


of the formula is suggested for other states and this 
is found to give satisfactory agreement with the 
results of observation. M. S. Bartlett : On the theory 
of statistical regression. An analysis is carried through 
of the joint distribution of second order moment 
statistics in a normal system, and a summary is 
made of the chance distributions required in the 
theory of regression in connexion with the sampling 
errors and tests of significance of regression co¬ 
efficients. A generalised partial distribution, to 
indicate tho minimum assumptions necessary for 
these various distributions and tests to hold, is 
derived. Remarks are mado on the test of goodness 
of fit, and on the accuracy of estimated regression 
coo file ion ts, 

Paris 

Academy of Sciences, June 6 (CM?., 196, 1705-1752). 
Aemand de Gramont : The movements of a quartz 
crystal in an electrostatic field. A description of two 
methods by means of which a quartz crystal can bo 
set in rapid rotation in an electrostatic field. LucieN 
Daniel : The graft of Allaria on the cabbage and its 
descendants. E. J. Gumbki. : The mean error and 
the arithmetical moan. Tho moon age of the living 
and the mean age at the moment of death. Arnaijd 
Denjoy : Tho multipiiablo balanced variables of 
Cantelli. J. Lk Roux : The incompatibility of the 
Riemann conception of space with tho principle of 
relativity. L. HackmanN ; The variation of the angle 
of separation as a function of the regime of flow. 
Emile Merlin : The problem of two bodies with 
decreasing mass. A, Dan jo n : A new interference 
micromotric method applicable to tho satellites of 
Jupiter and to double stars. L. Goldstein and Y. 
Rocard : The paramagnetism and the magnetic 
double refraction of gaseous and liquid oxygen. M. 
Scherer and R. Cordonnikr : The magnetic circular 
dichroism of aqueous solutions of cobalt sulphate and 
nitrate. A. Hautot : The structure of the 1C-spectrum 
of tho very light atoms. A. LriAUTri : Tho evapora¬ 
tion and oxidation of [road] coverings made from 
coal tar. The losses by evaporation of coal tar wore 
found to be much greater than would have been 
expected from the fractional distillation results. The 
addition of carbon or mineral filler reduced this lose 
and rendered tho resulting coating less brittle. F. 
Francois and Mlle. L. Delwaullk : The direct 
formation of bismuthyl iodide by the combination of 
bismuth oxide and iodide. Its dissociation by heating. 
The formation of BiOI by the interaction of bismuth 
iodide and oxide is reversible : at 620° C. the bis¬ 
muthyl iodide is completely decomposed into its 
constituents, G. Arragon : Two acetyl derivatives 
of sorbose. A description of the preparation and of 
the physical and chemical properties of pentacetyl- 
sorbose and tetraoetylsorbose. G. Dedkbant : 
Barometric evolution. An analytical study of the 
daily isobar charts shows that tho total field of baro¬ 
metric pressure represents the superposition of a 
stable field and a field of disturbances. A mathe¬ 
matical study of the latter is given. Andk£ Dau- 
PHiNri : The presence of protein materials in the 
pecto-oelluiosio membrane. The Demon and Tur- 
chini method (absorption of tannin) gives positive 
and constant results for proteins : objections to this 
method are stated and discussed, but the author 
regards the presence of proteins as proved. Mlle. 
Marguerite Cozio : Oxidations and reductions 
determined by Acetobacter xylinum. Evidence is 
given that the two phenomena, oxidation in the 
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presence of oxygen and oxido-reduction under 
ansBrobio conditions, are independent. A. Stoll 
and W. Kreis : The initial digitalic glyooaides. 
From the experiments described it is concluded that 
crystallised digital ine, gitoxin and digoxin result 
from the action of an enzyme. P. Mathias and 
Mlle. L. Boulle : A larva of Chironomide, parasitic 
on a mollusc. Lisbonne and Skigneurin : The 
electrophoresis of Brucella . Brucella of different 
origins (man. cattle, sheep) can be differentiated by 
their electrophoretic mobility : the experimental 
results in proof of this are summarised in graphical 
form. Tlie question as to the possibility of a relation 
between the electrophoretic mobility and their 
pathogenic virulence is being proceeded with. Ph. 
Lasseur, Mllks. A. Pupa ix and L. Georges : 
Observations on the fixation of colouring matters by 
microbial bodies as a function of the pH. 

Vienna 

Academy of Sciences, Feb. 16. Paul Ludwik and 
Josef Kryrtof : Influence of ‘pre-stretching’ [of 
steel] on the permanent strength. 

Feb. 23. Berta Karlik : Luminescence method 
for investigating the range of a-rays. By measuring 
the luminescence excitod in a zinc sulphide screen by 
a pencil of a-rays, it is possible to determine whether 
the radiation is non-homogeneous as regards range 
and especially whether it contains discrete range- 
grotips. Berta Karltk and Elisabeth Rona : 
Investigations on the range of the a-rays of actinium 
X and its products by the luminescence method. In 
general, the results obtained agree satisfactorily 
with those of other observers. Maria Renata 
Deinlbin : Persistence of the radium emanation 
(radon) of water in the human body. When radon- 
containing water is drunk, the emanation leaves the 
body almost quantitatively in a few hours by the 
breath, but when powdered charcoal is taken with 
the water, about one-half of the radon remains in 
the body until it is discharged with the charcoal. 
Alexander Tornquibt : Mineralisation and migra¬ 
tion of gold in the ores of the Upper Tauerr lodes. 
Eberhard Clar : Age and position of the Eggenberg 
breccia at Graz. Hans Hahn ; Separable magnitudes, 
Artur Winxler-Hermadkn : Newer tertiary de¬ 
posits at the north-east spur of the Central Alps and 
its southern border. Herbert Holler, Franz 
Kahler and Emil Tschernig : The system of the 
lead-zinc ores in the Bleiberg district and in the 
Karawankens. Erich Haberfelner : (1) The age 
of the ores of the Hiittenberger ore-mountain, 
Carinthia. (2) Geological maps in the vicinity of 
the Eisenerz ore-mountain. Franz Palm : Applica¬ 
tion of Maolaurin’s transformation in graphio calcula¬ 
tion. Petrtt M. Suster : (1) Fore-leg regeneration 
after extirpation of the ganglia in Dixippue 
(=* Caraueiue) moroeus Br. et Redt. (2) Fore-leg 
regeneration after extirpation of the ganglia in 
Sphodromantie bioculctloa Bunn. Viktor Obergug- 
genberger : The possibility of the photometric 
evaluation of extra-focal photographs with the 
reflecting telescope. 


Forthcoming Events 

Pharmaceutical Society of Great Britain, July 
24-27. British Pharmaceutical Conference to be held 
in London. J. Kaail: President. * 


Official Publications. Received 

Great Britain and Ireland 

Air Ministry: Aeronautic*! Research Committee: Reports and 
Memoranda. No. 15X0 (T.3274*): Turbulence In the Wake of a Body. 
By A. Fage. Pp. 7+« plates. 44. net. No. 1511 (T. 8204): Effect 
of Turbulence on Drag of Airship Models. By Hilda M. Lyon. Pp. 
28+27 plates. U. 04 net. No. 1514 <T. 8815): Some Possible 
Advantages of a Variable Pttoh Airscrew. By W. G. Jennings. Pp- 
25 + 8 plates. l«.3d.nct. No. 1528 (A. 88. 03): Abstract, Inter, 
crystalline Corrosion of Duralumin. By A. J. Sldery, K. G. Lewis 
and H. Sutton, Pp. 3. 34. net. (London : H.M. Stationery Office.) 

Rest Arch Defence Society. Annua) Report of Committee and Hon. 
Treasurer’s Report, 1932-38. Pp. 8, (London: Research Defence 
Society.) 

Quarterly Journal of the Royal Meteorological Society. Vol. 59, 
No. 250, July. Pp. 11+201-286+plates 3-6. ft. 64. Vol. 59, No. 251: 
The Phonological Report 1032. (Forty-second Report.) Pp. 287-340. 
3*. (London : Edward Stanford, Ltd.) 

The Proceedings of the Physical Society. Vol. 45. Part 4, July 1, 
No. 240. Pp. Iv+403-623. (London ; Physical Soofety.) 7r.net. 

Journal of the Chemical Society. June. Pp. lv +557-740+vlll. 
(London: Chemical Society.) 

Air Ministry: Aeronautical Research Committee: Reports and 
Memoranda. No. 1606 (Strut 110): Theory of Loss of Lateral Control 
due to Wing Twisting. By Dr. H. Roxbee Cox and A. G. Pugsley, 
Pp. 11 + 3 jdatcM. 94. net. No. 1513 (T. 3287): Spinning of a Bristol 
Fighter. By A. V. Stephens. Pp. 22 + 18 plates. 1*, 34. net. No. 
1518 (T, 3341) : Present Position of Investigation of Alraerow Flutter. 
By Dr. W. J. Duncan and A. R. Collar. Pp. 44 + 8 plates. 2t, net. 
No. 1525 (I.C.E. 822): Abstract, Detonation, Spark-Plug Position 
and Engine Sneed. By It. O. King and H. Mown. Pp. 2. 24. net. 
(London: H.M. Stationery Office.) 

Northern Naturalists’ Union. Transactions, Vol. 1, Part 2, 1932. 
pp. 70-138. (Ainmouth.) 4«. 

Department of Scientific and Industrial Research. Building Science 
Abstracts. Vol. 6 (New Series), No. 5, May. Abstracts Nos. 770-942. 
Pp. 145-184. (London : H.M. Stationery Office.) 1*. 64. net. 

Other Countries 

Field Museum of Natural History : Department of Anthropology. 
Guide, Part 2 : Archaeology of Worth America, Hall B (Ground Floor). 
By Paul 8. Martin. Pp. 122 + 8 platen. (Chicago.) 50 cents. 

Ministry of the Interior, Egypt: Department of Public Health. 
Research Institute and Endemic Diseases Hospital: First Annual 
Report 1931. Pp. 11 +15- (Cairo: Government Press.) 10 P.T. 

Mtfrnolres du Musec Royal d’Histolre Naturelle de Belgique, Hors 
84rie. K&mltatB sclentlflques du Voyage aux Indes orientates N4er- 
landalscB de LL AA. HR. le Prince et la Prlncessc lipoid de Bel¬ 
gique. Publics par V. Van Straelen. Vol. 4, Fascicule 4 : Coleoptera 1. 
Pp. 194. Vol." 4, Fascicule 5 : Hymenopterc I. Pp. 69. Vol. 4, Fas¬ 
cicule 6: Lepldoptera I. Pp. 09. Vol. 4, Fascicule 7 : Dlptera I. 
Pp. 88. (Bruxelles.) 

Annuaire de l’Acad6mle Royale de Belgique. 1033-1C. Pp. 198. 
(Bruxelles: Maurice Lamertin.) 

University Observatory, Oslo. Publication No. 6: Height and 
Velocity of Luminous Night-Clouds observed In Norway 10S2. By 
Carl 8termer, Pp. 46 +10 plates. (Oslo : A. W. Braggers Boktrykkeri 

A .-8.) 

U.8. Department of Commerce : Bureau of Standards. Research 
Paper No. 544 : The Preparation and Crystallisation of Pure Ether- 
Soluble Rubber Hydrocarbon: Composition, Melting Point and Optical 
Properties. By w. H. Smith. Charles Proffer Saylor and Homy J. 
Wing. Pp. 47B-+92. (Washington, D.C.: Government Printing 
Office.) 5 cents. 

Tables of Rainfalls In Queensland : being a Monthly and Yearly 
Summary of Rainfalls registered by 169 Recording Stations throughout 

a ueenslaml over the whole period during which Records have been 
ept. Prepared by Inigo Jones. Pp. 168. (Brisbane: Government 
Printer.) 

Seasonal Forecasting ; Meteorology &b a Branch of Astronomy. By 
Inigo Jones. Pp, 16. (Brisbane: Queensland Produoer Pty., Ltd.) 

Canada: Department of Mines: Geological Survey. Summary 
Report 1932. Part Al. (No. 2331.) Pp. 151. Summary Report, 1932, 
Part A2. (No. 2338.) Pp. 197. Summary Report 1082. Part B. 
(No. 2329.) Pp. 107. Summary Report 1932. Part C. (No. 2882.) 
Pp. 127. Summary Report 1932. PartD. (No. 2330.) Pp. 81. Memoir 
ITU: Studies of Geophysical Methods 1980. (No. 2318.) Pp. v+118, 
£0 cents. (Ottawa : Acting King's Printer, 1 
Proceedings of the Imiwrial Academy. Vol. 9. No. 5, May. Pp. 
1X-XVJ +107-226. (Tokyo.) 

U.S. Treasury Department: Public Health Service. Seasonal 
Variation of Average Growth In Weight of Elementary School Children. 
By Dr. Carroll K. Palmer. (Reprint No. 1561.) Pp. 28. (Washington, 
D.C.: Government Printing Office.) 6 cents. 

Report and Balance Sheet of the National Botanic Gardens of 
South Africa, Kiretenbosch, Newlande, Cape (and the Karoo Garden, 
Whltehlll, near Matjesfonteln) for the Year ending 3lBt December 
1932. Pp. 27. (Kirstenbosch.) 

Union of South Africa; Fisheries and Marine Biological Survey. 
Report No. 10 for the Year ending December 1932. By Dr. Cedi von 
Bomifc. Pu. 148 + 7 plates. (Pretoria: Government Printer.) 

Imperial College of Tropical Agriculture. Second Annual Repot 
on Cacao Research, 1082. Pp. 40+xll+20 plates. (Trinidad: Govern¬ 
ment Printing Office.) 5s. 

The Science Reports of the Tdhoku Imperial University. Sendai, 
Japan. Fourth Series (Biology), Vol. S, No, 2, June. Pp. 75-187 + 
plates 5-8. (Tokyo and Senoai; Mermen Co., Ltd.) 

Proceedings of the United States National Museum. Vol. 82, Art. 
21: Crossochlr Koelzi, a New CaUfornlan Surf-fish of the My 
Kffiblotocidm. By Carl L. Hubbs, (No, 2042.) Pp. 9+1 plate. (Wash¬ 
ington, D.C.: Government Printing Office.) 





NATURE 


149 



SATURDAY, JULY 39 , *933 


No. 3320 


. CONTENTS 

Science and Social Economics . 

The Works of Huygens. By H. C. P. . 

Alchemy and the Alchemists. By Dr. E. J. Holm- 

yard .. 

The Plant Cell in Biology. By Dr. C. D. Darlington 
Short Reviews . ' . 

Experimental Production of Malignant Tumours. 

By Dr. I. A. Murray, F.R.S. 

Art and Mythology in Asia. 

Petrol from Coal. 

News and Views. 

Letters to the Editor ; 

Infra-Red Photography and Plant Virus 
Diseases.—F. C. Bawden .... 
The Crystal Photoeffect.—Anne Joff6 and Prof. 

A. F. Joftt. 

Magnetic Moment of tho Proton.—I* Ester- 
mann, R. Frisch and Prof. O. Stern 
Gravitational Field of an Electron.—Prof. J. 

Ghosh.. 

A Thermal Reaction Between Chlorine and 
Formaldehyde.—Dr. R. Spence and W. Wild 
Origin of Monoohromatic Radiation.—Dr. 

Lewis Simons. 

Separation of Forms of Vitamin A based on 
the Antimony Trichloride Reaction.—M. 
van Eekelen, A. Emmerie, H. W. Julius and 

Prof. L. K. Wolff. 

Constitution of a-Carotone.—Prof. P. Karrer, R. 

Morf and O. Walker. 

Miraoidia of the Liver Fluke for Laboratory 
Work.—Margaret W. Jepps 
Anatomy and Affinities of Tarrasius problema¬ 
tic**. —J. A. Moy-Thomas 
Growth in Musole.—D. D. Dasen * . ♦ 

Tho International Phonological Journal, Aata 
Phamoloffica. —-J. Edmund Clark 
A New Method of Fluorination of Organic Com¬ 
pounds—Sir P. C. R&y, C.I.E. . 

Interaction between Cosmio Rays and Matter. 

—Prof. Bruno Rossi . . . « • 

Penetrating Radiation from Thunderclouds.— 
J* E. I. Cairns . • * * ♦ * 

Recording Wireless Echoes at the Transmitting 
Station.—Prof. Ivo Ranzi . ♦ 

Spin and Statistics of the Neutron.—Dr* Th. 

Sexl. 

Research Items. 

Astronomical Topics * * * * * 

Photosensitizing Agent in 4 GeeJ-dikkop r Phvlloery- 
thrin. By Dr. Claude Rimington and J. I. Quin .. 
Electrical Interference and Broadcasting . . 

Genetics Research at Cold Spring Harbor* By 
R* Of * • • • * * * 

University and Educational Intelligence 
Calendar of Nature Topics ..... 

Societies and Academies. 

Official Publications Received .... 

* Editorial and Publishing Qfflm t 

■U st! mscTursirSEwr^LdN^i, w.c« 


Science and Social Economics 

W HILE the World Economic and Monetary 
Conference has been sitting, and on many 
other occasions in recent years, two of the main 
problems which have presented themselves for 
solution are those of over-production and unem¬ 
ployment, for both of which science and machinery 
are held responsible, explicitly or implicitly. It 
is human to try to find a scapegoat to bear the 
blame of our own faults; and to the literary 
mind, science has so much in it that is sinful and 
prone to evil, that there is no difficulty in discern¬ 
ing its devastating influence upon civilisation, 
whether in times of peace or of war. The attitude 
is that of Ruskin’s brutal and unjust words : 
“Tho advance of science cannot be otherwise 
recorded than by the invention of instruments to 
kill and put down noble life.” 

We have urged over and over again that men 
of science should dissociate themselves from the 
use of their discoveries in chemical and other 
lethal weapons of warfare, but that is not the 
particular application of scienoe to which we wish 
now to refer. What wo have in mind are the 
industrial and commercial results of science and 
invention, and the economic and social problems 
raised by them. When science makes a dozen 
blades of grass grow where one grew before, or 
provides every citizen in a modem community 
with power equivalent to fifty or more slaves at 
his beck and call, it has done something to earn 
human gratitude ; and if these gifts are not used 
for the comfort and welfare of mankind, then the 
cause must be looked for in the economic system 
of modem life. 

The social difficulties brought about by the use 
of machinery which displaces manual labour, and 
so causes unemployment for a time, are by no 
means new. Little more than a century ago, 
an appeal to the nation made by a body called 
the “General Association” might be a manifesto 
published at the present time by the Labour Party 
or other group of social reformers. The memorial 
disclaimed any wish to oppose the advantages 
derived from machinery and scientific advances, 
but deplored the growth of a system by which 
manual labour was so much superseded, and the 
power of production so astonishingly increased, 
and yet the means of consumption by the majority 
of the people diminished. 

The social conditions of Great Britain were then 
in a state of transition as they are now. The 
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principal occupation of the nation was rapidly 
fthimg ing from agriculture to manufacture, and 
the system in which spinning and weaving were 
carried on in the domestic life of rural surround¬ 
ings had given place to the depressing factory 
system in which the workers became parts of the 
industrial machine. Many people, then as now, 
wished that a good deal of machinery had never 
been brought into existence, &nd looked back with 
wistful longing to the time when each cottage had 
a spinning wheel at its door. To attempt to restrain 
the advance of science and invention, or to do 
anything to regulate the rates of wages, was, how¬ 
ever, regarded by the statesmen of the day as 
impolitic and impracticable ; so while wealth 
increased and the means of production were 
multiplied many times, wages diminished and 
distress became more common than before. Then, 
as now, the monetary system was frequently under 
discussion and some politicians believed that all 
the troubles of the country were due to the 
establishment of the gold standard of currency. 

Most of the machinery which now performs a 
large part of our industrial work, and is supposed 
to have led to unemployment, did not exist a 
century ago, yet the poverty of the labouring 
classes was even greater than it is to-day. The 
population of Great Britain was then only six¬ 
teen millions, yet there were two millions in work- 
houses or receiving ‘outdoor relief’. The terrible 
conditions of those days were bitterly described 
by Carlyle in “Past and Present”. “We have,” 
he wrote, “more riches than any Nation ever had 
before ; we have less good of them than any 
Nation ever had before. Our successful industry 
is hitherto unsuccessful; a strange success if we 
stop here 1 In the midst of plethoric plenty, the 
people perish ; with gold walls and full bams no 
man feels safe or satisfied. Workers, master 
workers, underworkers, all men, oome to a pause ; 
stand fixed, and cannot further.” 

If such were the human fruits of the industrial 
revolution, it is little wonder that resentment 
should have been felt against life-destroying 
applications of scienoe, and that even to-day the 
digestion should be made to call a halt to dis¬ 
covery or mechanical improvements which increase 
production at the expense of labour. A distinction 
should be made, however, between inventions and 
machinery ‘which cheapen the production of 
known commodities and tend, subject to certain 
reservations, to displace labour, and scientific 
discover!t» which create new demands and absorb 


labour. While invention deals with means, took, 
machines, and appliances, science is concerned 
with principles, out of which may oome the 
mastery of Nature in the servioe of man. From 
Faraday’s discovery of the principle of magneto¬ 
electricity has developed the whole of the electrioal 
engineering industry, which directly or indirectly 
has provided employment for millions of workers, 
and chemical scienoe has been equally productive 
in the use it makes of human power and know¬ 
ledge. 

Discovery and invention have created abundance 
by multiplying man’s power of production and 
increasing the fruits of the earth, facilitating their 
quick transport, and establishing easy communica¬ 
tion between the peoples of the world, so that 
civilised man could, if he wished, now make the 
world one instead of a number of conflicting parts 
in which the World Economic Conference seems 
to be unable to secure any substantial oo-opera- 
tion. Science has given the world everything 
required for the maintenance of a growing popula¬ 
tion in a rising standard of comfort, but, as Prof. 
Henry E. Armstrong pointed out in his letter in 
our last issue, there seem to be no true scientific 
principles or invariable standards, in economic 
fields ; and international agreements are mainly 
adjustments of national interests oonoeived in 
confined political atmospheres and determined by 
expediency. While this spirit prevails, the pros¬ 
pect of finding a formula which will unite the 
peoples of the world for industrial and commercial 
progress and their general welfare, seems almost 
hopeless. 

The political economists to-day are, indeed, no 
more helpful than they were a century ago, when 
the same problems of over-production and unem¬ 
ployment were under discussion. In those days 
the mechanisation of transport and industry was 
but in its early stages, yet the proportion of 
unemployed was much greater than it is now./ 
There is thus little justification for laying at 
the feet of mechanical inventors the burden 
of unemployment accumulated in recent years. 
The times of which Carlyle wrote were those 
of the stage coach and sailing ships, when a 
multitude of things were done by manual labour 
which to-day are done by machinery. iVlww 
first introduced, new machines, it is true, do tus# 
to displaoe labour in one direction,, 
to stimulate it in another, and in the end: 
wealth is created, which ought 
community is ^ : / 
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made wretched in proportion to the facreaaebf means 
of producing plenty shows that there is something 
radically wrong in industrial or social eoonomios. 

It is, of oourse, natural that Labour, with its 
memory of bitter struggles against long hours and 
low wages, should stress much more acutely the 
problem of distribution of the products of its toil 
than that of the factors of industrial progress. 
The workman has had good reason for regarding 
every labour-saving device as a wage-saving 
device; and it is almost a mockery to suggest 
to men who find themselves unwanted through 
the introduction of particular machinery that the 
ultimate effect will be increased employment. The 
thought, however sound it may be in industrial 
economics, affords poor satisfaction for present 
needs. Men thus displaced through no fault of 
their own may rightly claim, on the grounds of 
humanity alone, that the co mmuni ty which is 
eventually to benefit by the saving in costs of 
production should accept a measure of responsi¬ 
bility for their maintenance. 

Progress in physios and chemistry has indeed 
profoundly altered those social conditions which 
it is the purpose of social science to study. In 
an age when nearly all the problems of administra¬ 
tion and development involve scientific factors, 
the nation cannot afford to leave administrative 
control in the hands of those who have no first¬ 
hand knowledge of science. Modem technical 
achievement and scientific thought foreshadow a 
new economic structure for society in whioh they 
should be used to exercise decisive influence upon 
the major policies of the State as well as upon 


their administration. 

It is altogether useless to attempt to repress 
scientific discovery and its application to invention, 
but the State should see that the advantages 
derived from machinery and scientific improve* 
ments are justly shared by all and not used to 
enrich the few to the sacrifice of the many. In 
political realms men of scienoe have no place; 
and it is to statesmen that the community has to 
look foe the solution of the national and inter¬ 
national problems brought about by superabundant 
pnxluotion due to the advance of scientific know¬ 
ledge aud its use in industry. The time has come 
for th© rivflised world to readjust itself to meet 
the nmv ocmdifckms if it is to be saved* Whether 
e themselves worthy of the argosies 
ofs^^ewhteh wifi enter their ports* is not for 
upon the res^ 

wfc*/: ■' : v' 


The Works of Huygens 
QBuvres computes de Christiaan Huygens. Publi6es 
par la Soctete Hollandaise des Soienoes. Tome 
17 : UHorloge A peniuh de 1651 A 1666; 
Travauz divers de physique , de mecanique el de 
technique de 1650 A 1666 ; TraiU des couronnes 
et des parhdlies ( 1662 ou 1663). Pp. iv 4- 551 + 7 
plates. (La Haye : Martinus Nijhoff, 1932.) 

T HE appearance of the seventeenth volume of 
the works of Huygens marks another wel¬ 
come stage towards the completion of a monu¬ 
mental task. Editors and printers alike have 
continued to spare no pains to make this publica¬ 
tion a memorial worthy of the great Dutch phy¬ 
sicist. A French translation is set alongside the 
Latin or Dutch original, and the text is accom¬ 
panied by introductions and a full apparatus of 
historical notes. These are the more valuable 
because Huygens is not merely a great figure in 
himself, but also because, maintaining contacts 
with the contemporary world of science, he stands 
as the great link between the age of Galileo and 
Descartes and that of Newton. For this reason, 
the present edition of his works, when complete* 
will provide indispensable material for the history 
of a most important period in the development of 
physics, apart from the light thrown on the achieve¬ 
ment of one outstanding man. 

The volume most recently issued falls into three 
distinct sections. Of these the first is devoted to 
the work on clocks, the third contains the memoir 
“De Coronis et Parheliis”, while the shorter inter¬ 
mediate section brings together a number of minor 
papers on physical subjects written between 1650 
and 1666. The latter year closes the decade to 
which the development of clocks and the researches 
on meteorological optics in the main belong. 

The interest of Huygens in the pendulum dates 
from the year 1646. His discovery of the fiindar 
mental formula for the period was communicated 
in the form of an anagram to the Royal Society in 
1669 ; apart from this, it was kept secret from 
1659 until 1673. Thus when he turned his atten¬ 
tion to the practical problem of docks in 1656, 
Huygens was resorting to a principle whioh had 
been familiar to him far some years, but for which 
he was still seeking a precise statement. 

The clookmaker’s art had reached a high pitch 
of development, and as machines ocratiating of 
toothed wheels and balances, actuated by falling 
weights, the ’products of artists Eke Salomon 
Ooster of the Hague fairiy aatisfied domestic 
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requirements. They fell far abort, however, of 
satisfying the needs of astronomy. On the other 
hand, from the days of Galileo onwards, laborious 
efforts had been made by astronomers to take 
advantage of the isochronism of the freely swinging 
pendulum. What Huygens, actuated by the 
scientific need for clocks of precision, did, was to 
oombine the scientific jprinciple with the existing 
technique by using the freely suspended pendulum 
to control the mechanism which had been long 
understood. The idea in essence was as simple as 
it was valuable. It could be applied to existing 
clocks, and the clock of Utrecht Cathedral, for 
example, was thus adapted. Clockmakers readily 
seized on the new horological principle ; thus 
pendulum clocks were made in Oxford so oarly as 
1659. 

One cannot fail to admire the ingenuity and 
simple directness with which Huygens applied 
himself to what must have been at the time a 
pressing need. In other directions he was less 
fortunate. Knowing that the period was not 
independent of the amplitude, he sought from the 
first to secure perfect isochronism by confining 
the motion of the suspension between c ontrolling 
surfaces. The form of the surfaces was determined 
empirically, and the plan for various reasons 
failed in its purpose and was abandoned. Later, 
when he was in possession of the properties of the 
cycloid, the same plan was resumed, but apparently 
with no greater success than before. The idea 
remains a pretty theory and nothing more. 

The second problem attacked was the deter¬ 
mination of longitude at sea. In this case the 
belief of Huygens^ that a solution could be found 
in the transport of pendulum clocks shows a 
boldness only to be justified by the extreme 
urgency of the problem. This aspect of the position 
is well illustrated by the incident which flattered 
Huygens’ hope of success. Four English ships 
under Holmes found themselves short of fresh 
water in mid-Atlantic. Should they soil east or 
west ? Holmes, trusting to his olooks designed by 
Huygens, turned east, found the hoped-for island 
and disaster was averted. Others, however, and 
Pepys was among them, shrewdly conjectured 
that good fortune had played a larger part than 
science in this episode, and navigation had still 
to wait for Harrison before a satisfactory time¬ 
keeper for marine use was invented. 

The shorter papers on a variety of physical 
subjects, hydrostatics, gravity, light and optics, 
hre of great interest. Here v for example, is a 


description of Newton’s rings dating from 1664, 
about the time when Newton was first turning his 
youthftd mind to optical questions and Hooke’s 
“Miorographia” appeared. The work on the air 
pump illustrates the manipulative skill of Huygens 
admirably, and suggests a further comment on his 
efforts to produce an exact instrument for the 
measurement of time. Had he abandoned the 
attempt to render the period of the pendulum 
independent of the amplitude and turned his 
attention to the means by which the amplitude 
could be made constant, he was actually in pos¬ 
session of the chief elements for a solution of the 
problem on modem lines. 

The considerable memoir “De Coronis et Par- 
heliis” appears to have beon completed about the 
year 1663. It was not published by the author, 
but forty years later it was included in his 
“Opuscula Posturaa”. In the present edition it 
is followed by fifteen appendices or Bhort notes 
made or collected at various dates. It may be 
inferred that Huygens was not altogether satisfied 
with the treatise, and perhaps it is not very 
important. Its chief interest lies in the desire, 
evident in Huygens as in Descartes, to bring all 
phenomena under a rational scheme of Nature ; 
the suooess of such endeavours is to be measured 
not so much by a perfeot accuracy of scientific 
detail as by the growing triumph over the lingering 
traces of popular superstition. H. C, P. 


Alchemy and the Alchemists 

The Lure and Romance of Alchemy. By C. J. S. 
Thompson. Pp. iv+249+31 plates. (London, 
Bombay and Sydney: George G. Harrap and 
Co., Ltd., 1932.) 5s. net. 

HE remarkable exploits of the 'alchemist* 
Tausend in Germany in 1929 show that, in 
spite of the spread of education in science, the 
lure of alchemy is still sufficiently strong to oast 
a spell over the most level-headed and matter-of- 
fact men if presented in a plausible way. The 
history of so persistent a delusion is consequently 
a matter of considerable interest, not merely to 
the student of scientific origins, but also to the 
general public. The average reader will find his 
requirements adequately catered for by Mr, 
Thompson, who is widely known as an entijtusiaatie 
seeker after the curious and btaarre in tiie dev^G^| 
ment of science and medicine. Hwextenaive 
reading and a^ie, 
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books so attractive, again show to advantage in 
his delightful account of the rise and progress of 
alchemy and of the fortunes—or misfortunes—of 
the most celebrated adepts. Mr. Thompson has a 
flair for the picturesque, and knows how to relate 
an anecdote ; at the same time, he appreciates the 
main trend of alchemical evolution, so that his 
narrative unfolds itself in a manner that is both 
titillating to the attention and satisfying to the 
intelligence. Add to this the fact that the book 
is well illustrated, with carefully chosen and 
excellently reproduced figures and plates, and it will 
be evident that Mr. Thompson should be sure of 
numerous readers. 

Yet the fact that this book is likely to achieve 
a wide circulation makes us regret all the more 
keenly that, unfortunately, it abounds in error 
of detail. Everyone who has written a manuscript 
or corrected a proof knows that perfect accuracy 
is, alas, unattainable ; but Mr. Thompson has 
allowed an unusually large number of mistakes 
to tslude his vigilance. Some of those that we have 
noticed are as follows : A. S. Kidgrove for H. S. 
Redgrove ; Tabula Smaragdini for Tabula 
Smaragdina (p. 31) ; Zosimus is placed a century 
too late (p. 43) ; I). S. Johnson for 0. S. Johnson 
(p. 49) ; Jabir was certainly never associated 
with Kh&lid (p. 59) ; the year of Razi’s birth (866) 
is not “unknown*', and he died on October 26, 925, 
not “between the years 903 and 923“ ; Muwaffah 
should be Muwaffak; Maslaman should be 
Maslama; the queer name Lhocine Toughrai 
(p. 66) is presumably Al-Husain al-Tughr&’I ; 
Abri’l-Quasin should be Abu’l-Q&sim ; the house 
where Thomas Norton [is said to have] lived at 
Bristol is not “still standing” ; “litarge” (p. 105) 
is not “white lead” ; the earliest edition of the 
“Triumphal Chariot of Antimony” was published 
in 1604, not 1685 ; and Boyle’s magnum opus was 
entitled “The Sceptical Chyraist”, not “The 
Skeptical Chymist”. There seems no reason, 
moreover, for retaining such antiquated names 
as binoxide, oxyacetate, sulphuret, antimonium, 
tartarated antimony and protoxide, most of which 
would be incomprehensible to the modern reader, 
Such remarkable statements as that “the Moors 
acquired some knowledge of alchemy from Arabia 
as early as the twelfth oentury”, and that van 
Helmont “classified gases as flammable and 
inflammable”, are doubtless to be explained—like 
many of the other errors—by humedness in 
writing and a superficial reading of proofs ; but 
they must pixwe irritating to well-informed readers 


and misleading to those who approaoh the subject 
for the first time. 

We hope that Mr. Thompson may have an 
opportunity of revising his book, for it is distinctly 
attractive and, by the exercise of more care, could 
be made excellent. The best sections are those 
that deal with the adepts of the sixteenth and 
seventeenth centuries. Here Mr. Thompson is 
obviously more at home with his authorities, and 
relies less on secondary sources of information. 
Had he maintained the same standard throughout, 
his book would have been a valuable contribution 
to the history of alchemy ; as it is, we can only 
regret that what is good is not—as it might easily 
have been—so very much better. 

E. J. Holmyaro. 

The Plant Cell in Biology 

Traiti de cytologic vdgdtalc. By Prof. A. Guillier- 
mond, G. Mangenot and L. Plantefol. Pp. 
ix 4 1195. (Paris: E. Le Francois, 1933.) 250 
francs. 

HE cells of plants and animals, on account 
of the variety of their constituents, arc 
subject to many different kinds of analysis. All 
the constituents can be studied physically and 
chemically; all, even the usually structureless 
cytoplasm, can also bo studied morphologically ; 
and hence from developmental and systematic 
comparison they can be considered in regard to 
their genetic and physiological properties. Thus 
all the different kinds of technique and processes 
of inference known to biology have been applied 
to the cell, and it is clear that no attempt can yet 
be made to integrate the diverse body of data 
that has accumulated. On the other hand, it is 
equally evident that the student who is attempting 
a particular type of analysis in plant cells is not 
merely able to take into consideration the same 
kind of analysis in animal oells, but he is com¬ 
pelled to do so, if he is to arrive at any sound 
generalisations. Any separate account of plant 
or animal cytology must therefore be descriptive 
rather than inductive. 

M. Guilliermond and his collaborators have 
written such an account, and their work is the 
most ambitious attempt that has yet been made 
to summarise the whole body of information on 
the plant (Sell. The authors have oompressed into 
one volume an account of every aspect of the 
study—nuclear and cytoplasmic ; morphological, 
developmental, biochemical and genetic. The 
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result is necessarily heterogeneous. The cyto¬ 
plasmic constituents—chondriosomes, plastids, 
vacuoles and metabolic products—an accurate 
knowledge of which we owe in large measure to 
M. Guilliermond’s own brilliant investigations in 
all groups of plants, are described in detail both 
in their morphological and developmental pro¬ 
perties. The general conclusion that plastids and 
chondriosomes have a separate genetic continuity 
throughout all plants possessing them is supported 
by a wealth of evidence and is shown to be the 
simplest, if not by any means a final, generalisation 
from the available knowledge, taking into con¬ 
sideration that derived from animals. The account 
of plant histology and the morphology of the 
reproductive systems is detailed and accurate, and 
each subject is introduced with an excellent 
historical summary. 

The treatment of the biochemical and genetical 
elements of the subject is less fortunate. The 
biochemistry is introductory and not comparable 
in accuracy or completeness with the cell mor¬ 
phology. The nuclear cytology is curiously com¬ 
pounded. Combined with a very detailed descrip¬ 
tion of certain recent hybrids is a general account 
of meiosis in which little reference is made to 
work published in the last ten years in other 
languages than French. Mitosis is spoken of as 
arising from amitosis and no mention is made of 
Belarus critical review of this subject published in 
1926. The crucial cases of Primula sinensis and 
(Enothera still appear in the roles of unsolved 
mysteries, although they lost this character in 
1929. The observations and hypotheses of twenty 
and thirty year# ago ore brought back to life and 
made to play their almost forgotten parts. It 
will be indeed surprising to some authors to see 
resurrected the figures which they had thought 
long buried. The evidence from breeding work 
which proves the inheritance of cytoplasmic bodies 


is treated almost casually. No mention is made of 
the two most important contributions to this study, 
those of Correns and F. v. Wettstein. Yet this 
evidence provides the sure key to the question of 
the genetic continuity of oytoplasmic bodies, and 
had the authors taken it into account they might 
have avoided occasional hesitation between "sont 
incapables” (p. 62) and “paraissent incapables de 
se former de novo” (p. 81). 

Similarly, inconsistencies are not noted between 
genetical and cytological accounts of the same 
event. The zygote nucleus in the teleutospore of 
the Ustilaginales is supposed to divide meiotically 
“malgr6 Tabsence d’observations oertaines”. Yet 
Dickinson has shown segregation following these 
divisions, an observation which leaves no doubt 
of the occurrence of meiosis. Moreau is said to 
have shown parthenogenesis in many Asoomyoetes, 
although in the same species fertilisation has been 
shown cytologically by Clausson and heterothallism 
genetically by Dodge. The important work of Buller 
on diploidisation and other problems is soarcely 
mentioned and does not appear in the bibliography 
—which is, in general, very irregularly compiled. 

These points show the weakness of the method 
of approach, for they are the ones in which the 
co-ordination of animal and plant research and of 
the cytological and genetical techniques is at once 
easiest and most essential. The attempt to 
examine problems individually impairs the co¬ 
herence of the argument and the finality of its 
conclusions. One must therefore regret that M. 
Guilliermond and his collaborators have n6t 
followed the example of those German and 
American writers whom they criticise, in confining 
their attention to those branches of the subject 
in which they speak with acknowledged authority. 
The book, however, will be indispensable to 
workers in M. Guilliermond’s field. 

C. D. Darlington. 


Short 

Vitamins and other Dietary Essentials . By Dr. 
W. R. Aykroyd. Pp. vi+218. (London: 
William Heinemann (Medical Books), Ltd., 
1933.) 7s. 6d. net. 

Merk lucidity is rare enough in works on nutrition 
to merit favourable notice whenever it is met. 
Dr. Aykroyd gives his readers even more than that; 
an urbanity of manner, a wittiness of phrase, on 
erudition extending far beyond the confines of his 
subject matter, that make his book a model, a 
far from easily copied model, of how a scientific 


eviews 

work intended alike for scientific and lay readers 
can and should be written. In the compass of 
two hundred odd pages he makes by far the most 
satisfactory, well-balanced, and praetioally useful 
survey of present-day knowledge of human nutri¬ 
tion and its relation to health and disease that is 
available to the English reader. On the side of 
dietetic constituents he treats of o&loriefi, protein 
requirements, oarbohydrates and fete, and vita¬ 
mins A to D (for some reSeon f pobably beoanse 
its relation to humannufrition is noc yet under- 
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stood, omitting E); and on the medical side he 
gives precise and readable accounts both of the 
events leading up to and of the content of modem 
knowledge about beriberi, pellagra, scurvy, osteo¬ 
malacia, rickets, and most of the states of physique 
and health now known to depend in greater or 
less measure on nutrition. 

“Vitamins and Other Dietary Essentials”is not, to 
be fair, a book from which the medical practitioner 
may get dogmatio guidance on what diet he should 
prescribe in this case or that: that is a purpose for 
which he must turn to such a standard work as Hut¬ 
chinson and Mottram’e “Food and the Principles of 
Dietetics”. But if he wishes to learn the scientific 
principles that should determine the choice of a diet 
and the criteria in terms of which a given diet may 
be judged, he could do no better than read this 
book from cover to cover. M. N. 

Atomic Reactions. By Prof. Michael Polanyi. 

Pp. 64. (London : Williams and Norgate, Ltd., 

1932.) 6is. net. 

With the advent of the wave mechanics, a more 
definite interpretation of the energy of activation 
of a chemical reaction has been given to us. The 
interpretation is more intelligible in the sense that, 
apart from a change in terminology, energies of 
activation being now regarded as heights of the 
energy barrier between two states of a composite 
system, the theories of Heitler and London per¬ 
mit us for the first time to predict at least in 
simple cases the magnitude of the energies in¬ 
volved. The fundamental simplicity of atomic 
reactions suggests that in these should be found a 
wealth of material for confirming and extending 
the theoretical basis. 

Prof. Polanyi’s name is intimately associated 
with atomic reactions and there exists no clearer 
presentation of the present position of the theo¬ 
retical framework as well os of the experimental 
technique and results than is contained in this 
short volume, by the chief investigator in this 
field. The book is divided into three sections ; 
the first containing an excellent survey of the 
theory of chemical reactions and the two sub¬ 
sequent sections devoted to atomic reactions includ¬ 
ing those which do not and those which do require 
energies of activation. This is really an excellent 
book and it is to be hoped that the publishers 
may see their way to bring out a very cheap edition 
so aa to render it more accessible to the general 
and now impoverished reader. E. K. R, 

Surveying. By Prof. W. Norman Thomas. Third 

edition. Pp. viii+552. (London: Edward 

Arnold and Co., 1932.) 25*. net. 

This treatise on surveying has gone through three 
editions and deals with the subject in all its 
branches. It is up to date and well arranged. 
Where decent instruments, such as the prismatic 
astritfafre, are not described in detail, references 
Mte glto boobs and papers where full descrip- 
tkms oan ^be femnd. 


The author, who is not only an instructor in 
surveying, but also a practical field surveyor, 
rightly lays great stress on the uselessness of theory 
unless accompanied by field work. The examples of 
the application of surveying to engineering work, 
which the author gives, show that he constantly 
keeps this necessary principle in mind. In these 
examples a groat deal of practical information is 
set out taken from work done in different parts of 
the world. 

Another useful feature of the book is the working 
out in full of problems illustrating how the 
different formulas should be handled. This we 
consider of great importance in a handbook, for 
the engineer often finds himself confronted with 
cases which he may not have considered since his 
student days—here he is given means of refreshing 
his memory. 

Numerous problems are also set in connexion 
with the oontents of each chapter, the answers 
being given at the end of the book. 

H. L. C. 

Wechselunrkung zwischen Rontgenstrahlen und 
Materie in Theorie und Praxis (Rd?itgentagung 
in Munster 1932). Horausgegeben von Prof. 
Dr. J. Eggert und Prof. Dr. E. Schiebold. 
(Ergebnisse der technischen Rontgenkunde, 
Band 3.) Pp. vii +211. (Leipzig : Akademische 
Verlagsgesellschaft m.b.H., 1933.) 18.80 gold 

marks. 

The first section of this book contains a series of 
reports on various aspects of the theory of the 
interaction of X-rays and matter, by such authori¬ 
ties as Prof. Debye, Prof. Heisenberg, and Dr. 
R. W. James, to mention only three of the dis¬ 
tinguished contributors. The second and much 
the longer section deals with recent advances in 
technique, and in particular with the production 
and utilisation of very high voltages. Adequate 
bibliographies are appended to all the contribu¬ 
tions, and the technical articles are illustrated by 
numerous photographs and line drawings. 

The Technique of Ultra-violet Radiology . By Prof. 
D. T. Harris. (Blaokie’s “Technique” Series.) 
Pp. viii + 166 + 13 plates. (London, Glasgow 
and Bombay : Blackie and Son, Ltd., 1932.) 
6*. net. 

The author has collected and condensed into a 
very brief compasB a considerable amount of in¬ 
formation of value to workers with ultra-violet 
light. Most of the practicable methods of gener¬ 
ating and measuring ultra-violet light find mention 
in the book, and although the space available is 
too brief to allow of much detailed description, 
adequate references direct the reader to sources 
of further information. The liberal use of dia¬ 
grams throughout the book materially increases 
its value. A short chapter on ultra-violet therapy 
conveys some useful warnings to workers who are 
not primarily interested in this particular applica¬ 
tion of the radiation. 
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Experimental Production of Malignant Tumours* 

By Dk. J. A. Murray, f.r.s., Director, Imperial Cancer Research Fund 


T HE investigations of the last thirty years 
have proved that the cells of the higher 
vertebrates, under appropriate conditions, are 
capable of unlimited proliferation, and it is of 
importance in discussing the‘problems of experi¬ 
mental carcinogenesis to remember this fact, and 
to have clear ideas of the characteristic features 
of the proliferation of now growths, ineluding 
cancer. This is very necessary because nothing is 
commoner in the literature of the subject than 
loose statements that this or that agent confers on 
the cells powers of unlimited proliferation, which is 
nonsense, seeing they already fiossess these powers. 
The essential feature is the uncontrolled or 
autonomous character of the cellular proliferation : 
that iH to say, the agencies which are effective in 
the body in limiting the rate- and amount of j 
growth and cell division are ineffective against 
true new growths. This is true of both classes of j 
new growths, the benign as well as the malignant, j 
Examples are seen in the fatty tumours, Jipomata, [ 
which go on increasing in size in an emaciated ] 
individual, and the uterine myomata which grow j 
progressively even after the menopause while the 
ordinary uterine muscle is shrinking or quiescent. 
The malignant new growths, carcinoma and 
sarcoma, exhibit this feature still more clearly 
because many show a more rapid rate of growth. 

The other distinctive features of the malignant 
as contrasted with the benign new growths are 
differences in degree, rather than in kind, and 
their more perfect independence or autonomy, 
manifests itself in infiltrative progress, disorganis¬ 
ing and destroying the normal tissues encountered, 
by pressure from without, or occlusion and rupture 
of blood supply. The stretching and tearing of the 
walls of blood and lymph vessels open the wav 
for the entrance of smaller or larger aggregates of 
the parenchyma cells into the vessels and these, 
transferred to remote situations, further exhibit 
their independence and adaptability to new 
surroundings by the formation of secondary centres 
of growth, or metastases. It is these manifesta¬ 
tions of neoplasia which render cancer so formid¬ 
able a problem in treatment. 

These new proliferative conditions arise in 
limited localised foci and once they have reached 
a size sufficient for recognition, further increase 
takes place only from the descendants of the 
already transformed cells without fresh accessions 
from the surrounding elements of the same kind. 
The original focus may be solitary, or several foci 
(oil minute) may appear almost simultaneously, 
and soon fuse into one tumour. One type of cell 
only acquires these new properties and by its 
multiplication gives rise to the new formation, so 
that it is usually possible by microscopic examina- 

♦ Opening addrett at a dtftcuulon at the Royal Society on June 16. to 
appear with other papers contributed to t)M discussion In Prod, Roy. 
die., B, US, 268, August 1838. 


tion to infer the tissue of origin, even after the 
tumour has reached a great size. 

The growths of any one tissue do not reproduce 
the full characters of the differentiated tissue of 
origin to the same extent. They form a continuous 
series ranging from apparently perfoct reproduction 
of the histology of the parent tissue to a condition 
in which no specific differentiation can be recog¬ 
nised at all. Much unnecessary ink has been spilt 
| in devising suitable words to describe this ‘undif- 
! ferenMated’, ‘dedifferentiated’, ‘anaplastic’ or ‘cm- 
j bryonic’ state, but what is worth emphasising is 
the fact that the degree to which it occurs is 
relatively fixed in any one new growth, and is 
maintained practically unaltered throughout its 
course. The rate of growth shows a similar un¬ 
correlated series of gradations and there is much 
evidence to show that this also is (or at least may 
be) an initial, inherent, quality of the essential 
constituent parenchyma cells. 

Many of the ideas and conclusions in the pre¬ 
ceding summary have obtained a welcome pre¬ 
cision and validity from the study of the trans¬ 
plantable malignant new growths of the mouse 
and rat during the past thirty years. In conse¬ 
quence we may now, with some confidence, define 
the new growths as single tissue proliferations 
arising in a localised area, growing from their own 
resources in an uncontrolled manner, showing a 
continuous graduated series in those arising from 
any one tissue, both in histological structure and 
in rate and habit of growth. In spite of this great 
range, any one variety is relatively permanent. 
Descriptive convenience has determined the order 
in which these characters are enumerated as I find 
it impossible to give them marks indicating relative 
importance. We are still without explanation of 
the process which embraces all these characters 
and it is hazardous (to me impossible) to accept a 
hypothesis of the nature and origin of new growths 
which omits any of them from its ambit. 

The necessity, here indicated, of keeping in 
mind several nearly independent biological pro¬ 
cesses is common to many pathological problems. 
It prevents that artificial simplification of the 
material, which has been bo powerful an instru¬ 
ment in the advancement of the physical sciences, 
and to a considerable extent of physiology. 

The attempted solutions of the problem of the 
nature and causation of malignant new growths, 
carcinogenesis, may be discussed here in three 
groups, namely, (1) the genetical hypothesis 
originating with Boveri, and modified by Bauer; 
(2) the virus hypothesis particularly associated 
with the names of Sorrel, Rous and Gye ; (3) the 
special form of the chronic irritation theory of 
Virchow which has arisen pn the basis of the work 
of Yamagiwa on the experimental production of 
tar cancer. , > 

Boveri's hypothesis was an outcome ot his welty 
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known studies on the development of disperm- 
fertilised eohinoderm eggs. Boveri had shown that 
the haploid number of chromosomes or any multiple 
of it was compatible with normal development. 
He ascribed the pathological development of these 
disperm eggs to chromosome defect, one or more 
of the four primary blastomeres having received 
an incomplete set of chromosomes from the multi¬ 
polar first segmentation division. 

Direct observation on cancer cells showed that ] 
a constant abnormal chromosome number was not I 
found in any one new growth, and the hypothesis j 
was accordingly modified by assuming an invisible, j 
partial, damage to individual chromosomes. The 
necessity of assuming a haphazard origin from j 
multipolar mitosis retreated into the background, [ 
Boveri’s own attempts to initiate malignant new 
growths by this means having failed. It was an , 
easy step to shift this assumed damage to the 
genes, the invisible chromosome constituents hear- | 
ing the hereditary factors. This assumption made 
the hypothesis practically invulnerable by with¬ 
drawing it from the possibility of experimental 
proof or disproof. The main objection to it now I 
is the necessity involved of assuming a large ! 
number of constituent units in each gene, to allow 
for the great number of slight modifications pre¬ 
sented by the new growths of any one tissue, all j 
practically permanent. j 

The modern discussion of the virus hypothesis j 
revolves around the study of the filterable tumours j 
of the domestic fowl first discovered by Rous. ! 
Rous himself described four strains of sarcomata, j 
all transmissible by cell-free filtrates, and many i 
pathologically distinct. Subsequent workers, 
according to a recent review by Murphy, have 
brought the number up to thirty. Their most 
remarkable feature is the biological and histological 
constancy of the growths propagated by cell-free 
filtrates and the multiplication of the active con¬ 
stituent of the filtrates, during growth in the sus¬ 
ceptible animal. While the latter character points to 
a living, self-reproducing agent, or virus, the variety 
of stable strains, each requiring a slightly different 
virus, has proved too much for many workers, and 
an enzyme-like derivative of the cell protoplasm 
has been imagined to surmount this fence. 

Gye's genial conception of a factor derived from 
the host cells and carrying all the specific dis¬ 
tinctive characters of the tumour strain, acting in 
conjunction with a relatively non-specific virus, is 
still without direct experimental proof. Like the 
enzyme modification, the greatest obstacle to its 
acceptance is the failure to demonstrate cell-free 
transmission in the laboratory strains of mouse and 
rat tumours. Until this is accomplished, it is 
dangerous to transfer conceptions arising out of 
the study of the filterable new growths of the fowl 
to the elucidation of the nature and causation of 
the new growths of other animals and man. On 
the otner hand, the similarity in behaviour of the 
filterable tumours to the new growths of mammals 
impose# the necessity of investigating them, until 
the nature of the agent is elucidated and its mode 


of action, so different from that of the majority of 
viruses, is explained. 

The experimental confirmation of Virchow's 
chronic irritation theory in the last twenty years, 
has established its validity as a concise description 
of the emergence of cancer after prolonged, localised 
slight irritation of the tissues by a variety of 
agents, and nothing more. Wide differences of 
opinion still find expression as to how this result 
is brought about. 

The course of a typical experiment of tar cancer 
induction in mice is as follows : IF 100 mice be 
painted twice weekly on a small area of the back, 
the following series of changes are observed. In 
the first two or three weeks the hair hypertrophies 
and becomes thicker and longer on the painted 
area. The hypertrophied hairs then fall out and 
are not replaced and the tarred area becomes 
hairless and remains so. If the skin at this stage 
be examined microscopically, the covering epi¬ 
thelium is found to be thickened, the sub-epithelial 
tissues show a variable amount of increased cel- 
lularity and infiltration with lymphocytes, mast 
cells, and a few polymorph leucocytes. In the 
deeper layers, sometimes even below the panniculus 
carnosus, the tips of hypertrophied hair follicles 
are found, but these ultimately disappear as paint¬ 
ing is continued. After 12-10 weeks, localised 
thickenings of the squamous epithelium appear as 
discrete warty prominences in the otherwise smooth 
skill surface. One or more of these increase in size 
and project a bove* the surface as warty outgrowths. 
Microscopically they have the structure of benign 
papillomata and if painting is now stopped they 
may either (1) disappear completely, (2) remain 
as warty papillomata for a long time, slowly 
increasing in size, or (3) after a variable length of 
time, begin to grow more rapidly, becoming ad¬ 
herent to the surrounding skin and deeper tissues. 
Their further progress is continuous and the 
growths manifest ail the features of cancer both 
to the naked eye and microscopically. The death 
of the mouse follows in fi-S weeks and, after death* 
metastases may be found in the nearest lymph 
nodes and in the lungs, occasionally in other in¬ 
ternal organs. In a certain number of animals, the 
proliferative condition is malignant from its first 
appearance, without the apparently benign inter¬ 
mediate stage. 

We have not yet any method of distinguishing 
the papillomata which will remain quiescent from 
those destined to undergo the further progressive 
malignant development, and in consequence, 
during the remainder of the time of observation, 
more and more of the apparently benign warts 
pass into the third (malignant) group, until after 
12-15 months all the mice have developed tar 
cancers with the exception of a few which still 
bear simple warty papillomata and one or two in 
which no proliferative changes have occurred at 
all. The same succession of changes follows the 
intermittent long-continued application of a num¬ 
ber of different chemical substances, some related 
to coal tar, others not. 
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The processes involved are apparently the same 
as those responsible for the development of several 
forms of industrial cancer, and the experimental 
work has provided a secure basis for the incrimina¬ 
tion of tar, shale oil, soot, and arsenic in the causa¬ 
tion of the corresponding industrial cancer. In 
addition, other chemical substances exuded by 
animal parasites, and physical agencies such as 
cold, ultra-violet light, X-rays and radium radia¬ 
tion can replace coal tar. The preliminary silent 
period and successively appearing growths as the 
applications are continued, are exhibited by the 
intentional and unintentional experiments alike. 
They furnish a simple, natural, explanation of 
the age incidence of cancer, a feature which 
formerly seemed mysterious. 

While the constancy of the results of such experi¬ 
ments and the frequency and restriction of certain 
cancers to those following definite occupations 
involving exposure to the same substances fully 
justify the naming of them as carcinogenic , it does 
not take much reflection to see that the essential 
nature of cancer and the cellular changes involved 
remain unexplained. Although the agents are 
applied uniformly over a considerable area, the 
cancerous process appears only in localised foci 
and not diffusely. Even in those cases in which a 
diffuse origin throughout a whole organ is en¬ 
countered, it is almost certainly due to close 
juxtaposition of many minute foci and not to a 
spreading involvement of adjacent unaffected 
cells. 

The chemical and physical carcinogenic agents, 


in my opinion, act indirectly; they set up con¬ 
ditions in the tissues such that, as a new departure, 
here and there cancerous foci are started. . The 
chemical properties of these agents give no indica¬ 
tion of how the autonomous, uncontrolled type of 
proliferation is induced, indeed they are so varied 
that it is difficult to see how they can give any 
definite indication of the nature of the cellular 
mechanism involved. Until this difficulty is at 
least partially obviated, it seems unnecessary to 
indulge in the further speculation, that the less 
precisely known earcinogenio agents, secretions of 
animal parasites, application of cold, X-rays, etc., 
produce this effect by liberating in the tissues 
substances more or less closely related chemically 
to one or other of the pur© substances with carcino¬ 
genic action. 

From this brief summary it is clear that the 
experimental induction of malignant growth 
reproduces perfectly the phenomena which occur 
in the development of occupational cancer from 
exposure to tar or X-rays, for example. The other 
forms of cancer for which no definite irritant can 
be identified at present are so similar in their mode 
of occurrence and the length of time necessary 
for their appearance that it is reasonable to accept 
the facts of experimental carcinogenesis as a model 
of the genesis of the others also. An attempt has 
been made to indicate directions in which diffi¬ 
culties still remain. The definition of these diffi¬ 
culties, and the material and methods by which 
they are being attacked, we owe to the modem 
development of experimental oarcinogenesis. 


Art and Mythology in Asia 


I N popular estimation, ‘mythology’ is a term 
appropriated to legends and traditions con¬ 
cerning the gods and spiritual beings of religions 
other than Christianity and its forerunner, the 
religion of the Hebrews. Such a discrimination is 
apt to give an entirely wrong impression of the 
place held by a body of tradition in the life and 
thought of a people. Yet the term is not without 
its convenience, provided that it is understood 
that, in spite of much that in our judgment seems 
trivial, irreverent or even worse, these traditions 
stand in the same relation to the religious feelings 
of the people among whom they are current, as the 
sacred writings to the emotions of those who profess 
what are commonly regarded as the higher religions. 

It is as understood in this sense that the term has 
been used in the title “Asiatic Mythology” under 
which a publication has appeared recently, a 
translation from the French, which is the result of 
a collaboration among the members of the staff of 
the Musfe Guimet, that treasure house in Paris of 
objects illustrative of the religion and art of the 
Orient*. In this rork the religious conceptions of 


* “Asiatic Mythology D«t*Ued Description And Explanation of 
the Mythologies of iff the Greet Nattons of A*U'\ By J. Haclrin, 
Olkaent Husrt. Raymond* Unoeeter, H. do Wihnan-Ombowika, 
Charieo-Henri Marshal, Henri Maepero, Beige Httaee*. Translated by 
fTm. AtUnsoa. Pp. 460. (London, Bombay Mid Sydney i George 
G. Hanapaad Oo„ Ltd., 1082.) W. net. 


Persia, India, Tibet, Further India, and Indonesia, 
Central Asia, China and Japan have been reviewed, 
more particularly in so far as they have been 
embodied in works of art—paintings and sculpture 
—not only to present the form and attributes of 
gods and spirits, but also to depict scenes from 
their sacred story. The objects which have been 
chosen for reproduction to illustrate and expand 
—for this is what they really do—the texts of the 
distinguished collaborators are mostly taken from 
the choicer specimens in the museum, though some 
are from the Louvre, and might in themselves 
alone afford no inadequate introduction to the 
religious and artistic concepts of the parts of Asia 
with which the authors deal. 

It is appropriate that this survey of Asiatic 
mythology should open, after an introduction by 
M. Paul Louis Couohoud, with a chapter on 
Persia from Aohaemenid times down to and in¬ 
cluding the Mahommedan period by M. CL Huart. 
As the archaeological exploration of the Middle 
East progresses, it looks more and more as if 
northern Mesopotamia and the Iranian plateau 
were a key position for some of the major problems 
of prehistoric and early historic cultural cmd r&eial 
movement. In later times the lands which wenew 
call Persia, and the adjaoent regions to the east 
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under the rule of the monarche who had been 
Alexander’s generals, and their successors, served 
&b a passage-way to bring the art and culture of 
the West to the East. Not only did Iranian art 
penetrate Central Asia about the beginning of our 
era—this is shown, for example, by a figure which 
is undoubtedly none other than the Persian 
hero Rustum in a Buddhist fresco discovered in 
Khotan by Sir Aurel Stein—but with it appears 
the art of Greece in both seal impressions and in 
the wall paintings of “The Cave of the Thousand 
Buddhas” of Tun-haung on the borders of China. 

On the other hand, while there is much in which 
our knowledge of the religious ideas of early 
Persia is defective, it is clear that the dualism of 
the conflict between good and evil characteristic 
of the cults of Zoroaster, of Mazda and of Mani- 
chasus, and the ritual worship of Mithra, the sun 
god, have played important parts in the develop¬ 
ment of the religious and philosophical ideas of 
Greece, of the Roman Empire and of medieval 
Europe. 

While the exploration of the central Asiatic 
desert by Sir Aurel Stein and the French and 
German archaeologists has revealed a new and 
entirely unsuspected phase in the artistic develop¬ 
ment of the East, it is not from what may have 
been, and in some instances undoubtedly were, 
the work of western or Eurasian artists, that the 
effect of the impact of Greek art on the oriental 
mind can best be gauged. It appears rather in 
Buddhist art, and more particularly in the art of 
the school of Gandhara, that Graeco-Asiatic 
kingdom which covered roughly what is now 
Afghanistan and extended into northern India. 
Here the Greek ideal impressed itself indelibly on 
Indian art, and, moving in association with the 
doctrines of Buddha, extended its influence in the 
material expression of religious concepts in art- 
forms so far as the extreme bounds of eastern Asia. 
In India itself it was the main formative influence 


which determined the material presentation, in the 
glyptic art, at least, of divinity once and for all. 

it may be that Indian conceptions of divinity at 
first eight appear fluid and confused. The attri¬ 
butes of the gods and their fields of activity are 
ill defined, if not at times virtually interchange¬ 
able ; gods and goddesses appear now in one form, 
now in another, their names and attributes varying 
in accord. Their effigies are often difficult to 
identify. For this the explanation is in part his¬ 
torical : it arises from the fact that Hinduism, 


essentially one of the most rigid of religious and 
social systems, has always, paradoxically enough, 
shown itself ready to assimilate and absorb. This 
process of assimilation has not ceased. It still 
goes on ; and as jungle tribes come under Hindu 
influence, their village godlmgs are gradually 
ammUated to one or other of the major deities of 
the Hindu pantheon. Thus these greater deities 
acquire fr&h attributes or even a new manifesta¬ 
tion, which may or may not be purely local, accord¬ 
ing to tbe importance of the original cult. This 

been in being for many 


centuries, and to it is to be assigned the number and 
importance of the attributes of the greater gods. 

On the other hand, there is apparent in Indian, 
art and legend the familiar transformation from 
good to bad, which takes place when different 
races and beliefs come into conflict. This is 
evident so far back as Vedic times. The diva, the 
resplendent ones, of Sanskrit, are the dlv or demons 
of Iran, and to deities of India such as Indra, 
Sarva, N&s&ty& are specifically attributed demonic 
functions in the theology of the early Iranians. In 
Indian mythology the demon rakahoHas and nagas 
are a memory of the struggles of the invaders 
with the aboriginal tribes and their tribal gods, 
the latter, the nagaa, the snake gods and goddesses, 
still regarded as ancestors and worshipped among 
certain of the hill tribes. It is to bo noted, however, 
that even these appear to have made some pro¬ 
gress towards assimilation. The nagas who guard 
treasure and haunt lakes and pools are sometimes 
beneficent to man and god. 

It is, perhaps, permissible to see something of 
the age-old urge and power to assimilate, as well 
as the desire to keep before the worshippers the 
memory of their aforetime deity, in a characteristic 
of Indian religious art which is apt to appear 
bizarre and repellent to the western idea. The 
multiplication of the upper limbs, with which 
representations of the deities are endowed, serves 
to present in one image attributes of the god in a 
variety of manifestations. In some of the multiple 
hands are held objects which remind the wor¬ 
shipper of his varied powers. Thus Vishnu holds 
the discus, the favourite weapon of the gods, the 
conch or the ladle, while the remaining hands are 
free for the ritual gesture. In the same way 
Brahma Trimurti appears with three heads, when 
it is wished to emphasise his triune character. An 
artistically ‘primitive’ materialism enshrines the 
memory of an ancient syncresis. 

This peculiar convention of Indian art naturally 
is not without its specific significance in relation to 
the psychology and artistic modes of India. 
The mind of the artist is more concerned with the 
expression of the philosophical and theological idea 
than with the formal realism of the artistic product. 
His art works through conventions, as does that 
of any artist; but they are conventions deter¬ 
mined by the effort to express religious dogma and 
not those of sense perception, so far as their essen¬ 
tial meaning is concerned. In the two dimensional 
representation of painting or bas-relief, this 
intellectual bias is responsible for a lack of observa¬ 
tion of the rules of perspective in both space and 
time. Objects spatially apart are brought into the 
same plane, consecutive events are represented as 
though concurrent. In “The Submission of the 
Elephant” which portrays an episode bn the story 
of the Buddha, for example, the madness of the 
elephant, the self-sacrifice of the disciple and the 
submission of the elephant to Buddha are shown 
within the framework of a single sculpture. This 
is essentially a ‘primitive* character in art. 

When the Aryan tribes invaded northern India, 
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an event which must have taken place somewhere 
about the middle of the second millennium b.o., 
they brought with them a group of gods of similar 
character and function to those of other Aryan - 
speaking peoples. In fact, the names of certain 
Indian deities are to be recognised among the gods 
of the Hittite Empire and the Mitanni. These 
gods were personified forces of Nature ; and they 
were departmental gods. Each was concerned with 
some /natural element—Vishnu, Vanina, Agni, 
ruling over sky, earth, fire and water as Zeus was 
the sky-god of ancient Greece. They were given 
no material representation, no effigies of divine 
personages appearing in India until Buddhist 
times ; and even in the oldest school of Buddhist 
art the founder was represented by a symbol. 
Here the Aryan conquerors did not differ from 
the aboriginal tribes they conquered. To this 
day, the village godling, as a rule, has no material 
image, except at times in the shape of a block 
of stone. More usually the representation of 
the divine principle is not that of the godling, but 
appears in the familiar form of the ubiquitous | 
yoni -lingam fertil ity symboI. 

The wide distribution of the fertility cult, of 
which the lingam and yoni are the symbol, is of 
no little interest as an essential feature in much of 
Hindu ritualism. In the Hindu pantheon, each of 
the great gods has his divine consort and counter¬ 
part ; the essential female principle with Vishnu 
is Parvati, and with Siva is Lakshmi. Buddhism 
had conceded so much to prevalent belief as to 
retain the gods of the older dispensation as spirits 
ranking after the saints—of these? Brahma and 
Indra specifically by name—but might be thought 
to have had little use for the female principle ; yet 
it was forced, it is said, by popular opinion to 
admit Hariti, goddess of smallpox, and signi¬ 
ficantly enough, of fecundity, to the circle of 
divine beings represented in the Gandhara sculp¬ 
tures. 

The esteem in which are held such great and 
popular female deities as Kali and Durga and the 


place they claim, in the religious cults of India 
point to the deep-rooted hold of a fertility cult 
on the people. It is difficult to avoid the conclusion 
that this element in Hindu religious belief and 
ritual must be regarded as a heritage from the 
cult of the Great Mother Goddess which existed, 
there is evidence to Bhow, in palaeolithic times in 
western Plurope, and extended in later days all 
along the Mediterranean, through Anatolia, into 
Mesopotamia. Was it introduced into India by 
the founders of Mohenjo-daro and those who 
brought the early civilisation of the Indus Valley I 
It is to be noted that all those goddesses, Parvati, 
Durga the Terrible, Kali the Black, have their 
terrifying aspect, which, indeed, is if anything 
more prominent than any other of their attributes. 
They bring disease and are the scourges of man¬ 
kind, delighting in blood and human sacrifice. 
Such attributes might well have been attributed 
by the Aryan conquerors to the female deities, 
with their mystic rites, of the conquered Dra- 
vidian tribes, regarding them with terror, even 
f after they had been admitted to their own 
pantheon. 

If it is possible to regard the fertility cult of the 
female divinity as an infiltration from below, it is 
also possible that something of the same nature 
may be held to be one of the causes contributing 
to bring about one of the most remarkable occur¬ 
rences in the history of Indian religion, namely, 
the disappearance from India of Buddhism and 
the re-establishment of Brahminism. Buddhism 
endured in India for a thousand years or more ; 
it inspired some? of the greatest religious monu¬ 
ments of the country—great, that is, in the artistic 
sense ; and thanks in great measure to the mis¬ 
sionary zeai of the Emperor Asoka, it spread over 
a great part of Asia and became one of the great 
proselytising religions in the history of the world. 
Yet to-day, except sporadically and in Chinese 
monasteries, as a living religion it exists only in 
Ceylon, Further India, Tibet and Japan. 

(To be continued.) 


Petrol from Coal 


T ECHNICAL hydrogenation is to become an 
accomplished fact in England. The thorough 
and patient research in the laboratories of Imperial 
Chemical Industries, Ltd., which is credibly re¬ 
ported to have involved an expenditure of at least 
a million pounds sterling, is to be rewarded by 
being applied to practice, and orders have been 
given to make a start immediately with a large 
plant to be erected at Billingham-on-Tees aimed 
to produce 100,000 tons a year of first-grade 
petrol. In this plant about 400 tons of coal a day 
will be put through the process, and another 600 
tons a day will be required to make the necessary 
hydrogen and produce the required temperatures 
and pressures in the circuit. 

The subject has been discussed in our columns 
previously, particularly in r our issues of April 30 I 


and May 7, 1932, and there is little new to add to 
the technical information then made available. In 
theory the process is a simple one : it involves the 
‘cracking* of the coal into relatively simple con¬ 
stituents in presence of an excess of hydrogen, 
which combines with the unsaturated centres in 
the molecules, producing saturated hydrocarbons, 
both straight chain and cyclic, of low molecular 
weight. The product is akin to natural petrol; it 
has a higher anti-knock value. 

Though the theory is simple, the practice is 
difficult. Much depends on the precise conditions 
at each stage of tne reaction; they have to be 
studied, recorded and controlled so as to make it 
always possible to reach the optimum transforma* 
tion. To this end a large-sized pilot plant haa been 
steadily in operation, always aecumul&febig 


July 29/1933 


NATURE 


161 


experience which the large plant will help to | 
supplement and enlarge. Apart from the necessary 
chemical engineering design, there is the problem 
of handling these very large quantities of materials 
each day at a regular rate and with maximum 
economy; this applies in particular to the hy¬ 
drogen required, which, as the lightest gas, takes 
up a very large volume. Few processes can have 
been more carefully thought out in advance than 
this one of oil hydrogenation, and it is probable 
that the chemists and engineers of I.C.I. have had 
the advantage of the advice and criticism of their 
colleagues in other lands since, as is well known, 
all the patents in this field are the joint property 
of an international pool. 

A plant of this type has to be visited to be 
understood for the amazing exhibition of applied 
science which it represents. On one hand is its 
enormous size, in keeping with the tonnage which 
it absorbs ; on the other is the multitude of 
measuring and recording instruments of the 
greatest complexity and delicacy. A fascinating 
story could be written of these, each type illus¬ 
trating an advance in theoretical knowledge, each 
leading to progress in practice. To the casual 
visitor, the plant will be perhaps just an up-to-date 
Colossus eating coal, excreting petrol—a money 
maker; but the scientific worker will be able to 
trace much of the progress of science pure and 
applied in it from the discovery of hydrogen, the 
understanding of the double bond, Sabatier’s con¬ 
ception of catalytic hydrogenation, the early 
attempts of Sergius to make oil from coal, down 
to the team work of the I.C.I. staff whioh has 
made it possible. 

It is as on economic experiment that the venture 
invites criticism. When petrol can be delivered 
at British ports at about 3 \d. per gallon, why 
make it from coal at a minimum coat of Id . ? The 
process can only succeed financially in England 
when it is protected by a duty such as the Govern¬ 
ment has pledged itself to retain for nine years. 
Such action will involve a loss in customs receipts 
amounting to £1,000,000 per annum. But in these 
days of depression, there is another side to the 
venture—that of the employment at home to 
whioh so large a plant will give rise. The con¬ 
struction of the plant is estimated to take eighteen 
monthB and it will produoe much activity in the 
iron and steel industry—during this period some 
12,000 men will b© employed; ultimately per¬ 
manent direct employment will be given to 2,500 
miners and process workers, as well as much 
indirect employment. There con be little doubt 
that much more than the million will be returned 
to the State both in the form of saved unemploy¬ 
ment pay and of receipts from taxation. The 
mines and the railways will share in the new work, 
whilst last, but by no means least, is the psycho¬ 
logical affect of the new activity in a heavily 
decreased area. 

On balance, therefore, the scales are heavily 
favour of such action] as the Govem- 
menthae encouraged 1,0.1. to take* and though 


to the purist it is akin to madness to make a 
product at twice what it can be purchased for 
elsewhere, such is the effect of the intense nation¬ 
alism from which the world is suffering. It may 
be urged also that it is illogical to take aa the 
comparative price of petrol a figure which results 
from overproduction and excessive competition in 
a world market with falling consumption : a few 
years hence may see a very different price for this 
commodity. 

The Billingham plant will be adapted to hydro*" 
genate both coal and the oil from coal produoed 
either by low- or high-temperature carbonisation. 
It is to be hoped that I.C.I. will see their way to 
pay a liberal price for such low-temperature oil, 
so as to encourage its production with the con¬ 
sequent repercussion on the sorely tried coal 
industry. There is something to be made also out 
of the creosote oil of the tar distiller by hydro¬ 
genation, though its treatment and utilisation 
bring new problems with them. What is wanted 
is a plant situated centrally for the larger groups 
of tar distillers, operated perhaps on a co-operative 
system in partnership with I.C.I. The produots 
of coal are not fetching a proper price in relation 
to their real value to-day ; they are being de¬ 
graded rather than ennobled, and though we would 
prefer to see them converted into dyes and drugs 
and chemicals than burnt in the automobile, the 
faot is that at the moment the latter is the larger 
and more profitable outlet. The problem of the 
hydrogenation of the tar oils is a serious one and 
it should be put next on the list for action; it 
should at least be enjoined that no selfish holding 
up of the patent rights should entail delay. 

The actual pledge of the Government made "by 
the Prime Minister on July 18 is equivalent to a 
preference of 4d. per gallon for nine years from 
April 1, 1935, and it has been repeated in these 
words to the benzol-producing industry by the 
Secretary for Mines, Mr. Ernest Brown, M.P. 

The necessary new capital for the scheme, 
estimated at about 2J millions sterling, will be 
provided by I.C.I. from their existing resources. 
It is understood that the marketing of the new 
petrol will be in the hands of one of the old- 
established oil companies. 

Quite apart from the aspects that have been 
considered, the new development has significance 
as a serious attempt to make some use of our coal 
resources other than by burning the raw coal. 
Low-temperature carbonisation has so far failed to 
make real headway, for reasons which cannot be 
discussed here, but the pioneer efforts of the 
South Metropolitan Gas Co. are showing that in 
the hands of competent engineers and chemists 
this process also has its prospects. Coal is con¬ 
vertible into gas, coke and oils. Good use can be 
made of the first two, particularly alrioo coke, like 
gas, ■ 'has been sold of standard and constant 
quality. It remains to make more of the oil. This 
accomplished, ooal may once more take its place 
among the mineral treasures of Great Britain 
instead of being a source of social anxiety. 
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News and Views 


Economy Cuts in Scientific Research in the United States 
Drastic cute are being effected, in the name of 
economy, in the staff of the Bureau of Standards 
Laboratories, Washington. According to information 
circulated by Science Service, 380 members of a staff 
of 074 are being dismissed, and the reductions 
involve the closing of the only public research 
laboratory in the United States devoted to the study 
of photographic films, leaving the Government 
dependent on the few commercial film companies for 
knowledge of the emulsions and films required by its 
military or civil departments. Research work and 
the information service on metallurgy are also being 
closed and the Government testing of aeroplane 
engines is being discontinued, reliance for all this 
work affecting the safety of fliers and the flying 
public being placed on the manufacturers instead of 
on a Government certificate. Similarly, the Altitude 
Laboratory of the Bureau, the only one in the world 
publishing research for the benefit of the public, 
will be idle ; it is stated that no aeroplane manu¬ 
facturer has the same facilities for determining the 
behaviour of a motor or a fuel or lubricant at very 
high altitudes. The total savings estimated as being 
achieved by the reductions amount to 650,000 dollars, 
but they will undoubtedly be offset by losses incurred 
by the public, industry and Government departments 
amounting to many times this sum, due directly to 
the absence of testing facilities, expert advice and 
control, apart altogether from the considerations of 
safety to life and health. The scrapping of labora¬ 
tories of this type, which have taken a decade to 
build up and are scarcely duplicated anywhere, 
is deplorable. It is clear that the Government of the 
United States fails to appreciate the productive 
services of scientific institutions. 

National Research Council of the United States 

The report of the National Research Counoil for 
the year July 1, 1931-June 30, 1932, provides an 
interesting commentary bearing on the note above. 
It covers the sixteenth year of the Council’s 
activities and includes an account of the found¬ 
ing and organisation of the Council. It is an 
organisation devoted primarily to the promotion 
and co-ordination of scientific research rather 
than to the actual conduct of investigations. Its 
operating divisions include specific fields of science 
such as the physical sciences, engineering, chemistry, 
geology and geography, the medical sciences, biology 
and agriculture, while other divisions are concerned 
with research information service, and with general 
relations of the Council with the Federal Govern¬ 
ment, scientific agencies of the State governments, 
and educational institutions. The Council is the 
official representative in the United States of the 
International Council of Scientific Unions. With 
the .financial assistance of the Rockefeller Foundation, 
the National Research Council administers three 
aeries of research fellowships for men and women who 
have comparatively recently received their doctor's 


degree or equivalent qualification, the fellowships 
being granted for research under competent specialists 
in university laboratories or in other research insti¬ 
tutions. Some 774 fellows have been appointed and 
of 152 active fellows in March 1932, 63 were working 
in physios, chemistry or mathematics, 27 in medical 
sciences, and 62 in the biological sciences, all but 25 
of these fellows studying in the United States, The 
term of the fellowship is on an average a little over a 
year and a half and the average age of appointment, 
27-28 years. In addition to the fellowships, the 
Council encourages research by grants in aid of 
individual investigations and for certain typos of 
co-operative research and for conferences. It has 
also assisted in financing the publication of the 
“Index to the International Critical Tables” and of 
the “Annual Tables of Constants and Numerical Data 
in Chemistry, Physics, Biology and Technology”, 

Science in the Petroleum Industry 

On July 21, Sir John Cadman gave a lecture at 
the Royal Institution to members of the World 
Petroleum Congress on “Science in the Petroleum 
Industry”. This was perhaps the most appropriate 
place which could have been chosen, for it was in the 
lecture theatre of that building that Faraday ex¬ 
hibited the first substance which could be truly 
called a petroleum product, and in those laboratories 
that he produced the first synthetic petroleum a 
hundred years ago. Science has played an important 
part in the economic development of oil fields and in 
the production of crude petroleum. Co-operation 
between geologists and physicists has brought the 
elimination of abortive drilling within the bounds of 
possibility. Field operatives, if they would utilise 
fully the scientific data at their disposal, could 
minimise waste of time, labour and money involved 
in unproductive drilling. Rapid advances have also 
been made in the industry as a result of pure research. 
Helium gas is now produced as a commercial com¬ 
modity and used extensively in airships, where its 
stability and incombustibility are essentially desir¬ 
able. Carbon black is utilised to a great extent in the 
automobile and other industries as a reinforcement 
of rubber. It is now possible to produce an emulsion 
of oil and water which is admirably suited for road- 
surfacing purposes. 

Speaking particularly of the motor oar engine. Sir 
John Cadman referred to the discovery that bottled 
gas, consisting of propane and butane and derived 
from natural gas, can be utilised as a fuel, and it is 
therefore conceivable that cylinders of this product 
could in the future replace petrol to a large extent* 

In the meantime, though much has been achieved 
towards the production of an anti-knock fttefy con¬ 
tinued research is still necessary, since the motor 
industry is constantly increasing the pressUre pf 
engines and looks to the petrokmmmdujrtty ^ i 
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fuel-oil, ao strongly emphasised by Mr. Kessler in his 
lecture at the Congress on “Rationalisation of the Oil 
Industry", Sir John Cadman stated that the Anglo 
Persian Oil Co., Ltd. has adopted the practice of 
restoring excess oil to the reservoir, where it is 
renovated by its absorption of light volatile oils and 
can be stored there until a legitimate demand for it 
occurs, thus conserving the limited reserves of crude 
petroleum. 

Oil Industries Exhibition 

Concurrently with the World Petroleum Con¬ 
gress, the “Oil Industries Exhibition" was held at 
the Royal Agricultural Hall, Islington. The major 
exhibits included a scale model of an airport at 
King's Cross for which Central Airports, Ltd. are 
seeking Parliamentary sanction ; a Fiat seaplane 
engine which holds the world’s record for speed and 
develops 2,900 horse-power ; and models illustrating 
the facilities which exist at the Port of London tod 
in the docks alongside the Manchester Ship Canal for 
the importation and distribution of petroleum and 
heavy oils. In addition, there were models of 
Southampton docks, the White Star liner Homeric , 
the L.M.S. engine Royal Scot , the Gladstone docks 
at Liverpool and a panoramic view of Liverpool 
docks. Manufacturers of instruments and equipment 
for the production, testing and refining of petroleum 
and petroleum products also supplied many interest¬ 
ing exhibits. Unfortunately, it cannot be claimed 
that the exhibition was a success oither from the 
point of view of numbers and variety of exhibits or 
of attendance. Many leading firms in the industry 
had no representation whatever, and one looked in 
vain for that fullness of demonstration and display, 
both technical and commercial, which an oil industries 
exhibition should, and usually does, connote. Coin¬ 
ciding as it did with the World Petroleum Congress, 
it was a poor advertisement for the commercial 
activities of the industry which, on this occasion at 
least, should never have been permitted. A drastic 
revision of all the circumstances of this exhibition, 
particularly as regards habitat, is imperative in the 
best interests of the industry and certainly as a safe¬ 
guard to prevent a recurrence of failure in the future. 

Science and Industrial Change 

In an address delivered on July 19 at the centenary 
celebrations of the Royal Cornwall Polytechnic 
Society, Sir John Cadman referred to the immense 
economic and industrial changes which have been 
witnessed in the last hundred years, and in which 
the geologist, the chemist, the biologist, the sociologist 
as well as the engineer have played their part. 
Between the crude and imperfect engines and 
machines of the early nineteenth century, which 
were still largely or in part hand-made, and the 
tempo of modem industrial life as represented by 
the Schneider trophy engine* the pistons of which 
move to and down their cylinders 3*000 times a 
mirute, or the turbine running at anything up to 
.10^ in the same time, there is an 

Sometimes improved methods 


of steam-raising have been the main factor in pro¬ 
gress, at others a new mechanical invention, at 
others again some external economic situation. The 
relative importance of different factors or changes 
is hard to assess. The average life of the citizen has 
been prolonged by possibly a couple of decades, the 
standard of life has been raised and science has 
multiplied the products of the world, in kind as well 
as in quantity. He has more leisure and more 
.facilities for entertainment as well as more oppor¬ 
tunities for acquiring knowledge?. The importance 
of polytechnic societies has, if anything* been in¬ 
creased. They provide a remedy which counteracts 
the great tendency towards routine in modem life, 
and by assisting the broadoning and stimulating of 
his mind, they enable the citizen to discharge the 
wider responsibilities which devolve upon him in the 
modem world. After referring to the value of poly¬ 
technic societies as focal points of education and in 
encouraging travol. Sir John Cadman displayed a 
film illustrating the development of the Persian oil 
industry. 

Meteorology and the Amateur 

Sir Napier Shaw delivered a lecture on "Unofficial 
Meteorology" at Falmouth on July 20 in connexion 
with the centenary celebrations of the Royal Cornwall 
Polytechnic Society. The subject chosen was a very 
suitable one, because certain branches of meteoro¬ 
logical study—weather forecasting with the aid of 
synoptic weather charts, for example—are more easily 
pursued at a central office by professional meteoro¬ 
logists than by isolated amateurs, and Sir Napier 
could not have encouraged amateurs in that rather 
remote comer of England more effectively than by 
indicating some of the lines of research along which 
the advantages of a central office are offset by the 
quiet and leisure available to an amateur in rural 
surroundings. Ho had a good deal to say about work 
with the camera, especially one of the cinematograph 
type which could be made to reveal, with a suitable 
time-scale, the details of cloud development, the 
deciphering of which would make large demands on 
the patience of the observer when watched in the 
ordinary way, and which are moreover not neces¬ 
sarily appreciated without some such device. The 
success of the cinematograph in showing plant 
growth gives an encouraging analogy. Sir Napier also 
discussed the diagrammatic display of local weather 
records such as may be kept by on amateur, and 
the study of plant growth in relation to weather, 
when the latter is integrated over a period of suitable 
length. Slides of a number of Mr. C. J, P. Cave's 
excellent cloud photographs were exhibited as ex¬ 
amples of the best amateur work in that branch of 
photography. 

British Policy as regards Air Records 
The Marquess of Londonderry, secretary of State 
fot Air, replying to a question by Lord Gorell in the 
House of Lords on July 19, laid down the policy of 
the Government upon the question of the use of 
R.A.F. equipment and personnel for attempts upon 
vrorld aeronautical records. He estimated that for 
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an attempt to regain the speed record recently 
captured by Italy, at least £200,000 for aircraft, 
engines, and accessories would be required. In 
addition, the danger to life and limb is a factor which 
cannot be ignored ; already four British and four 
Italian pilots’ deaths have been due dirootly to such 
attempts. The Government, he said, has decided 
that the R.A.F. is not to be diverted from its normal 
duties to make attempts upon world records when 
there is no genuine purpose to be served thereby. 
In the present stage of development, this principle 
rules out any immediate attempt on the speed record. 
If in the normal course of technical development, it 
appears that we can achieve still bottor results than 
those already obtained, whether in speed, height, or 
long distance, without an undue diversion of service 
personnel from their proper function and without 
subjecting them to other than normal service risks, 
then the making of on attempt to set up a fresh 
record might well be justified. While there is no 
doubt that the achievement of such records redounds 
to the prestige of the R.A.F., and the standing of the 
aircraft industry, it is possible to exaggerate this 
value. An aircraft that excels in any one particular 
sphere will probably always hold the market amongst 
purchasers requiring those qualities, whether or not 
the country of its origin happens to hold aeronautical 
records at the moment. Valuable lessons have been 
learnt during previous attempts, but it is doubtful 
whether a further attempt at the present time would 
produce technical information of comparable value. 

Flight Round the World 

Mb, Wiley Post landed at the Floyd Bennett 
flying ground just before midnight on July 22, 
having completed a boIo flight round the world 
in 7 days 19 hours. According to the New 
York correspondent of the Times , he had flown 
15,596 miles with only ten stops at an average 
speed of nearly 130 miles an hour. Mr. Post’s first 
‘hop' was from New York to Berlin, a distance of 
about 4,000 miles, which was covered in 25 hr. 
45 min., thereby creating records for distance solo 
flight and time. He was forced by bad weather to 
land later in the day at Kdnigsberg, in East Prussia. 
His next point of call was Moscow, where he stayed 
three hours. From there he flew to Novosibirsk and 
on to Irkutsk. The next stage was from Irkutsk to 
Harbarovsk, broken by an onforoed landing on 
account of bad weather at Rukhlovo. From Har¬ 
barovsk Mr. Poet flew over to Alaska, landing at 
Flat, where he damaged a propeller. The next point 
was Fairbanks, and from there on to Edmonton and 
New York, Mr. Post had favourable conditions. It 
will be recalled that Mr. Wiley Post accompanied 
Mir, Harold Gatty in a flight round the world in 1931. 
In his recent flight he used the same aeroplane, the 
Minnie Mm, 

Puma at the London Zoo 

Though the addition, a few days ago, of a young 
female puma to the Gardens of the Zoological Society 
of London introduces no novelty, ire venture to 
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direct the attention of eoologista to its arrival; for 
here is an animal with some very noteworthy aspects 
in its life history. The largest of the North, and 
the second largest of the South American Felidae, 
attaining a length of 7-8 ft., it displays a singular 
versatility in its powers of adjustment to environ¬ 
ments standing in the strongest possible contrast. 
This much might be inferred from the fact that it 
ranges from Alaska to the extreme south of Pata¬ 
gonia, in this regard out-distancing any other 
mammal. In North America it feeds on deer, when¬ 
ever they are to be had, and failing these, on such 
small animals as mice, and even snails. In South 
America it ascends the Cordilleras of Chile to a 
height of 10,000 ft. and in the Poruvian highlands 
similarly it is to be met with up to the snow-line. 
Here the guanaoos are its prey. In the primeval 
forests of the Amazons it has taken to the trees, 
and bounds from bough to bough in prodigious leaps 
after monkeys : though it also hunts the tapir and 
other ground game. In the pampas it finds the rhea 
an easy prey. Unfortunately, it will attack both 
horses and sheep, and hence has excited no small 
animosity on that account. Naturally, in so wide 
a range, the typical tawny coloration, relieved only 
by an indistinct dorsal stripe, shows more or less 
marked colour-variations, but these are not suffi¬ 
ciently great to justify specific distinctions. The 
young, it is to be noted, are spotted, but their spots 
disappear in about six months, though traces may be 
found in much older animals. The name 'mountain- 
lion’ has been bestowed on it on account of a superficial 
likeness to the lion; but the puma has much shorter 
legs, a much longer tail and no mane. 

Measures Against the Musk-Rat 

In the House of Lords on July 12 on interesting 
statement was made by Earl de la Warr concerning 
the measures which have been taken against musk¬ 
rats in Britain. He pointed out, in reply to a series 
of questions by the Earl of Ilchester, that in the 700 
square miles of Shropshire where trapping operations 
have been carried on, 2,058 musk-rats have been 
killed ; in Sussex 125 have been captured, in Surrey 
21. The greatest number caught in a week in Shrop¬ 
shire was 117 (week ending March 25, 1983) and sinoe 
then the numbers have fallen so that with 28 trappers 
at work the weekly average has decreased to 12. The 
Ministry of Agriculture is satisfied that the menace 
generally has been much reduced, and that there is 
now no necessity to introduce new machinery to deal 
with the matter. In Scotland the evidence points 
to the presence of musk-rate in considerable numbers 
only in the counties of Perthshire and Stirlingshire. 
The cost of the campaign during the last financial year 
was £2,873 in England and about £1,840 in Scotland, 
while the estimates for the current year were 
respectively £5,500 and £2,600, A short time ago 
the Irish Free State Department of Agriculture 
announced that a musk-rat had been shot near the 
mouth of the Nenagh River. About four years ago 
a pair were imported into Ireland, but & 
of a few weeks escaped from confinement $ v 
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specimen is presumably one of their progeny, if not 
one of the originals. The Department stated that a 
campaign against the pest is to be undertaken. 

Recent Acquisitions at the British Museum (Natural 

History) 

The Trustees have purchased for the Department 
of Zoology an exceptionally fine African elephant 
tusk, weighing about 214 lb. This tusk is one of a 
pair which belonged to a very old elephant killed by 
an Arab in the Kilimanjaro district many years ago. 
The other tusk was purchased for the Museum in 
1901. The pair are thus now together again. These 
are the heaviest tusks known. A collection made by 
Mr. F. Shaw Mayer consisting of 170 mammals from 
New Guinea, also acquired by purchase, contains 
many rare specimens and probably some new forms. 
The most conspicuous animal included is a tree- 
kangaroo of the genus Dendrolagua (probably Dendro - 
lagus burger si). This animal is bright cheetnut-red in 
colour with light yellow markings. Mr. R. E. Moreau, 
the secretary and librarian of the East African 
Agricultural Research Station at Amani, which is 
situated at an elevation of about 5,000 ft. in tho 
Usambara Mountains, Tanganyika Territory, has 
made for the Museum during the past five years a 
valuable collection of birds consisting of some 813 
skins. Their value is further enhanced by their being 
accompanied by many field notes and observations 
on the nesting and other habits of tho birds. A 
valuable collection of Thysanoptera, or tlirips, 
comprising more than 43,000 specimens, has recently 
been acquired for the Department of Entomology 
from Dr. Oscar John. This makes the national col¬ 
lection of Thysanoptera one of the most compre¬ 
hensive in existence. Further specimens of trans¬ 
parent pale yellowish silica glass, the largest piece 
weighing 2,279 gm., from the Libyan Desert, has 
been presented to the Department of Minerals by 
the Director of the Survey of Egypt. 

Among the recent acquisitions of the Department 
of Botany are two British herbaria. The first is that 
of Philip Sewell (1885-1928) presented by Mrs. H. G. 
Sewell. It contains about 3,000 sheets and is a useful 
addition to the collections as it contains many plants 
from the Cleveland division of Yorkshire, an area not 
well represented previously. Sewell worked with 
James Backhouse in his nursery at York and later 
was naturalist with Capt. Wiggins in the Labrador 
which went to Siberia to explore, among other things, 
the possibility of the Trans-Siberian Railway. The 
second is the herbarium of Dr. Edward Ballard, 
presented by his grandson, Mr. N. A. Mackintosh, of 
the Discovery, The herbarium contains about 700 
sheets. Ballard was medical officer of health at 
Islington and gained eminence in many branches of 
sanitation. It is known that his manuscript 
1 'Catalogue of Islington Plants” is at the Stoke 
Newington Public Library Bot., 86* 1928). The 
plants mentioned ore in the herbarium and are of 
interest a*, even in 1842, “far obvious reasons some 
of them sire Xko longer to be found in the situations 


Cambridge Visit of Physical Society 
The Physical Society paid a visit to Cambridge 
on Saturday, July 22, and in the morning the works 
of the Cambridge Instrument Co., Ltd., wore visited. 
The processes involved in the manufacture of 
various types of instruments were demonstrated and 
in the Research Department of tho works a very 
interesting display of new instruments was shown 
in tho development stage. Mr. R. S. Whipple, speak¬ 
ing at the luncheon given to the two hundred members 
of the Society and their friends by the Company, 
stated that this was the third visit of the Society to 
Cambridge; the first being in 1914 under the* 
presidency of Sir J. J. Thomson and the second in 
1924 when Sir Frank Smith was president. Prof. 
A. O. Rankine replied on behalf of the Society ; he- 
said that gratifying responses have been received to- 
the proposal that the Society should publish ann u a l 
reports on the progress of physios; substantia)! 
donations towards the cost have been reoeived from 
Prof. W. N. Stocker of Brasenose, Sir J. J. Thomson, 
and Mr. R. W. Paul. In the afternoon, a meeting 
was held in tho Cavendish Laboratory ; Lord 
Rutherford gave an introductory address, which was 
followed by papers on recent work on atomio dis¬ 
integration by Dr. Walton, Mr. Dee, Dr. Oliphant 
and Mr. Lewis. 

The University in National Life 

Auckland University College, New Zealand, 
celebrated the fiftieth anniversary of its foundation 
by a reception held on May 22 at which the Governor- 
General, Lord Bledisloe, spoke on the place of a 
university in the life of a nation. The speech, an 
eloquent restatement, adapted to present-day con¬ 
ditions, of time-honoured university ideals, empha¬ 
sised the peculiarly grave responsibilities of a 
university in an island country remote from the 
world's great centres of population, wherein all the 
young people are necessarily preoccupied with earning 
a livelihood or with ‘bread-and-butter studies', 
especially in times when national prosperity is con¬ 
ditioned by international oo-operation and mutual 
knowledge. To its university colleges New Zealand 
must needs look for a wholesome and informed 
recognition of what is best in art, for keeping abreast 
of current developments in the natural sciences, for 
courageous and knowledgeable leadership in public 
Life and in every branch of professional, industrial 
and commercial activities and—an essential condition 
of success in a world of severe and increasing com¬ 
petition among nations, especially those of Nordic 
race—the raising in every faculty and sphere of 
training and investigation, of the standard of 
thoroughness and accuracy and the self-discipline 
and perseveranoe that go with them. If they ore to 
fulfil this high mission, the colleges must beware of 
truckling to the lack of knowledge or the weaknesses 
of the proletariat, and in the name of democracy 
levelling down educational and vocational standards, 
thus putting a premium on intellectual mediocrity, 
curbing opportunities of self-realisation, and stiffing 
the genius of the nation. 
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African Administration and Native Institutions 

In the Journal of the African Society for July, 
questions arising out of native administration and 
native conditions and institutions generally receive 
attention in several communications. Dr. Arthur E. 
Horn concludes a series of three articles on the 
control of disease in tropical Africa, and Major Orde 
Browne contributes the second and concluding part 
of “British Justice and the African 1 ’, in which the 
establishment of tho law in the eyes of the native as* 
worthy of the respect formerly paid to tribal custom 
is stressed as the outstanding need. Those who are 
especially interested in the place of native institutions 
in the administrative system will find much material 
for consideration in “Native Administration in West 
Afrioa” by Mr. E. J. Arnett, in which the author 
institutes a comparison of French and British policy 
and methods, basing his argument on the four 
memoranda issued by M. Brovin, Governor-General 
of French West Africa, to the lieutenant-governors of 
the group of colonies under his command. In these 
memoranda, M. Brevis reviewed the principles of 
policy in the past and in describing the new methods 
which the memoranda promulgate, demonstrates 
their relation to previous methods, not as reforms, 
but aa links in tho chain of civilisation. Mr. Arnett 
shows that while ‘association’, taking the place of 
‘citizenship’ in the new application of policy, gives 
further recognition to the character and place of 
native institutions in the development of native life, 
it contrasts with the analogous system of indirect 
rule under British administration by using native 
institutions as an instrument only of the governor, 
and does not admit the power, initiative and inde¬ 
pendence left to the native, under supervision, in 
the British colony. 

World Power Conference 

The concluding meetings of the World Power 
Conference in July were held in Norway at Oslo and 
Trollhattan. They were held in conjunction with the 
first congress on large dams. Mr. Kloumann, director 
of the Norwegian Aluminium Company, welcomed 
the delegates to Norway. In his address he stated 
that the potential water power in the world is equal 
to 2,220 million tons of coal every year* Only 7J 
per cent of this water power is utilised. He estimated 
also that coal and oil power would be exhausted 
in between 200 and 900 years. He quoted the 
American forestry authorities as Buying that, if 
America continues to use timber at the present rate, 
the supply will be exhausted within the lifetime of 
the present generation. He calculated that the cost 
per annum of one hydro-electric horse power in his 
own plant varied between 3s. 9d. and 5s, fid. He 
suggested a future super power system inter¬ 
connecting all water power stations in France, 
Germany, Italy, Scandinavia and Switzerland and 
supplying all Europe. Mr* Svanoe stated that the 
majority of local power stations for the large indus¬ 
tries of Norway eae 80 fo* apart that, up to the 
present, inteiconnaxion by transmission lines does 
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not seem commercially feasible. The bulk of the 
power plant in Norway is used for electro-chemical 
industry and metallurgy. The capital value of the 
power plant used by these manufacturing works 
exceeds 12 million pounds, and the cost of the energy 
supplied is 0’053d. per kilowatt hour. The power 
required for treating and manufacturing wood pulp, 
cellulose and paper is only about a quarter as much, 
but for mining, textiles, etc., it is about two-thirds 
as much. It appears that last year the electric supply 
of Norway was run at a loss. 

Luxury Coaches for Road Transport 

In the English Electric Journal for May 1933, a 
description is given of the new luxury coaches which 
the English Electric Co. is manufacturing for road 
transport organisations. The coaches are admirably 
adapted for long distance service ; comfort rather 
than ostentatious luxury has been the aim of the 
designers. The body has a sliding roof controlled 
and operated by the driver. Light luggage is carried 
on spacious racks placed above the side windows. 
Heavy luggage is stowed in roomy compartments 
below the floor of tho saloon to which access is 
obtained from the back and near side of the coach. 
There is accommodation for 28 passengers. Two 
comfortable seats are placed on each side of the 
central gangway, and are so arranged that the 
passengers have an unrestricted view of the passing 
scenes. Toilet apartments are provided at the back 
of the coach. Illuminated destination indicators are 
fitted on the roof over the driver’s cab. Eighteen of 
these coaches have been ordered from the English 
Electric Co. by the Kibble Motor Services, Ltd. One 
of them has been running between London, Birming¬ 
ham and Blackpool for some time and has proved 
very popular. It seems that further co-operation 
between the railway companies and the road trans¬ 
port organisations in Great Britain is desirable. 

Antiquities from Tell Duweir 

The exhibition of antiquities from Tell Duweir 
(Lachish) at the rooms of tho Palestine Exploration 
Fund, 2 Hinde St., W., in selection and arrange¬ 
ment give an instructive view of the importance 
and varied interest of the site. In this connexion the 
section through 36 ft. down to bedrock from the 
north-east comer of the Tell, which shows the 
archaeological history of the site from about 3000 H.C. 
until 1200 b.o., is especially helpful; while Mr* 
McWilliams’ reconstructions, imaginative it is true, 
suggest, not without justification, that at the height 
of its prosperity the city was indeed imposing* The ’ 
sequence of pottery, of which it will be remembered 
from the report on the excavation (see NAOTBH of 
June 24, p. 897) a complete series was obtained, 
well shown and interesting vases of the Hyfcnoe 
period, including some highly decorative pieoefe 
afford an opportunity for comparison with material 
obtained by Sir Flinders Petrie at Tell Ajjul. 
later members of the segimK^ ' ' 
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Volumes marked, with an asterisk have been received at “Nature” Office 


Mathematics : Mechanics: Physics 

Baker, W. M. Analytical Geometry of the Straight 
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Carfare, F. Dynamique do VElectron et de 1'atome: 
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Bailli&re, Tindall and Cox, 1933.) 5s. 6d.* 
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School Certificate, Scholarship and Intermediate Exam¬ 
inations. Cr. 8vo. Pp. 128. (London : Edward Arnold 
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University of London Press. Ltd., 1933.) 10*. 6d. 
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Clarendon Press ; London : Oxford University Press, 
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University of London Press, Ltd., 1933.) 6d. 
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Pp. 184. (Paris : F^lix Alcan, 1933.) 15 francs. 
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Introductory Mathematics. Med. 8vo. Pp. xvi +439. 
(New York : McGraw-Hill Book Co., Inc.; London : 
McGraw-Hill Publishing Co„ Ltd., 1933.) 16*. «d. 
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Mach, E, Die Mechonik in ihrer Entwicklung. Nounte 
Auflago. 8vo. Pp. 493. (Leipzig? F. A. Brookhaus, 
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Monties, E. Das Differentialkoordinatensystem. Roy. 
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Progress Series.) Or. 8vo. (Baltimore, Md.: The Williams 
and Wilkins Co.; London: Baillifcre, Tindall and Cox, 
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Mott-Smlth,Morton. Heat and its Workings. Cr. 8vo. 
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Nelthorpe, B, H- Outline of a Physios Course for 
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Am eouvhea gauohes et des surfaces. Pp. 449. (Paris : 
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Perron, O. Algebra. Band 2 : Theorie der algebraisohen 
Gloichungen. (Gflsohens Lohrbticherei, Gruppo 1, Band 
9.) Zweite verbessorte Auflago. Roy 8vo. Pp. 280. 
(Berlin und Leipzig : Walter do Gruytor und Co., 1933.) 
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Roberts, J. K. Heat and Thermodynamics. (The 
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Schrfidingcr, E. Memo ires but la m6canique ondula* 
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Smith, P. F., et Gale, A. S. Elements de g6om6trie 
analytique. Roy. 8vo. Pp. 428. (Paris : Libr. Vuibert, 
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Thompson, Alexander John. Logarithmetiea Brit- 
annica ; being a Standard Table of Logarithms to Twenty 
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Issued by tho Biometric Laboratory, University of 
London, to commemorate the Tercentenary of Henry 
Briggs's publication of the Arithmeiica Logarithmica , 
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1933.) 1.62 gold marks. 
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ft gold marks.* 


Engineering 

Comitl Consultant International des Communications 
t61£pthoniques 4 Grande Distance. Plenary Session, 
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Henkel, O. GrundzOge dee Stahlbaues. Achte Auflage. 
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HU» F. T, The Materials of Aircraft Construction. 
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ledge and Sons, Ltd., 1933.) 8s. 6 d. net.* 
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Abegg, R., Auerbach, Fr., und Koppel, L, Heraus- 
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und seine Verbindungen. Lief ©rung A2. Roy. 8vo. 
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Department of Scientific and Industrial Research. 
Deterioration of Structures of Timber, Metal and Con¬ 
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schrittweisen Eidringen in die Farbenchemie auf ko- 
ordinationstheoretischer Grundlage. Med. 4to. Pp. 
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und Pakeontologie des alten Unterdevons im siidJ. 
Bergischon Lands. (Abhandlungen der Preussischen 
Geologischen Landesanstalt, N. F., Heft 146.) Roy. 8vo, 
Pp. 77. (Berlin : Preussischen Geologischen Landesans¬ 
talt, 1933.) 6 gold marks. > ; 

Scupin, Hans. Gooiogischer FUhrer durch die Nordsud- 
eten. (Sammlung geologischer FUhrer, Band 35.) Pott 
8vo. p P . viii +201 +2 plates. (Berlin : Gebrtider Bom- 
traeger, 1933.) 8.80 gold marks.* 

Ur bain, Pierre. Exposes do gSochimie, 1 : Les sciences 
g^ologiques et la notion d’etat colloidal. (Actuality* 
soientifiques et industrielles, 69.) Roy. 8vo. Pp. 60 +B 
plates., (Paris: Hermann et Cie, 1933.) 18 francs.* 


Geography : Travel 

Atkinson, George. Rambles and Scrambles in Lake* 
land, Cr. 8vo. Pp. 64. (London and New York: 
Frederick Wame and Co., Ltd., 1933.) 2s, not. 

Bellamy, R. Reynell. The Real South Seas. Demy Bvo. 
Pp. 253. (London : John Long, Ltd., 1933.) 15s. net. 

Cuthbertson, D. C. Carrick Days. Cr. Bvo. Pp. 270 +31 
plates, (Edinburgh : Grant and Murray, Ltd., 1933.) 
7s. 6d, net. 

Ddhner, S. Streifztlge durch Europa. Bvo. Pp. 222. 
(Hamburg: Verlag Meissner, 1933.) 4.50 gold marks. 

Drake, Sir Brands. The World Encompassed. Special 
annotated edition with Map, Biographical and Historical 
Details and Notes by G. E. Hollingworth. Fcap. 8vo. 
Pp. 152. (London: University Tutorial Press, Ltd., 
1933.) 2s. 

Dutt, William A. Norfolk. (The Little Guidos.) Eighth 
edition, revised. Pott 8vo. Pp. 270. (London : Methuen 
and Co., Ltd., 1933.) 6s. net. 

Gatti, Attillo. Hidden Africa. Roy. 8vo. Pp. 286. 
(London: Hutchinson and Co., Ltd., 3933.) IBs. net. 

Hamilton, C. H. Central and South America. (Modern 
Geographies.) Cr. 8vo. Pp. 138. (London: John Murray, 
1933.) 2s. 

Hettner, Alfred. Vergleichend© LAnderkundo. Band 
1 : Die Erde, Land und Meer, Bau und Hauptformen des 
FistUndes. Roy. 8vo. Pp. viii +22L (Leipzig und 
Berlin : B, G. Teubner, 1933.) 7 gold marks.* 

Holland, Clive. Belgium; the Land and its People. 
Fcap. Bvo, Pp, 270. (London: Herbert Jenkins, Ltd*, 
I03j£.) 5* hat* 
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Humble, B. H. Tramping in Skye. Cr. 8vo. Pp. 
xii+144+15 plates. (Edinburgh: Grant and Murray 
Ltd., 1933.) 6*. net. 

Ingstad, Helge. Land of Feast and Famine. Roy. 8vo 
Pp. 362. (London ; Victor Gollancz, Ltd., 1933.) 16s 

net. 

Roller, E. Das Hfillongebirge. Pott 8vo. Pp. 64 
(Vocklttbruck : Vorlag Hoitzenhafor, 1933.) 1.50 gol< 

marks. 

Leslie, Henrietta. Where East is West : Life in Bui 
garia. Roy. 8vo. Pp. 320. (London : Jarrolds Publishers 
(London), Ltd., 1933.) 21s. net. 

McDermott, F. The Amazing Amazon. Demy 8vo. 
Pp. 282. (London : Lincoln Williams, 1933.) 15s. net. 

Merian, P. Si. Gotthnrd: der Pass zwischen zwoi 
Welten. Roy. 8vo. Pp. 31. (Basel: Math&us Merian, 
J933.) 2,20 francs. 

Merrick, Henrietta Sands. Spoken in Tibet. Demy 8vo. 
Pp. 198. (New York and London : G. P. Putnam’s Sons, 
1933.) 12a. 6d. net. 

Miller, F. M. Philip’s Informative Geographies. Book 
1 : The Physical Basis of Geography. Cr. 8vo. Pp. 108. 
(London : George Philip and Son, Ltd. ; Liverpool : 
Philip, Son and Nephew. Ltd., 1933.) Is. 6 d. 

Pickles, Thomas. Britain and the Modern World. 
(Dent's Modern School Geographies.) Cr. 8vo. Pp, xii + 
242. (London and 'Toronto : J. M. Dent and Sons, Ltd., 
1933.) 2*. <W. 

Rutter, W. P. A Commercial Geography of the British 
Isles. Cr. 8vo. Pp. 347. (London : Sir Isaac Pitman 
and Sons, Ltd., 1933.) 4*. 6d. 

Schmiedcr, O. Landerkunde Nordamerikoa : Verein- 
igto Staaten und Canada. (Enzyklopodio der Erdkunde, 
Band 27.) Sup Roy. 8vo. Pp. 453. (Wien und Leipzig : 
Franz Douticke, 1933.) 36 gold marks. 

Steers, J. A, An Introduction to the Study of Map 
Projections!. Third edition, revised and enlarged. Demy 
8vo. Pp. xxiii +227. (London : University of London 

Press, Ltd., 1933.) 8.+ Ad. net.* 

Stembridge, Jasper H. The World-Wide Geographies. 
Book 7, Part 1 : Europe. Imp. 16mo. (London : Oxford 
Cniversity Press, 1933.) 2*. 

Stewart, J. Innes. An Economic Geography of the 
British Empire Overseas. Demy 8vo. Pp. ix+231. 
(London : Sir Isaac Pitman and Sons, Ltd., 1933.) A#, 
net. 

Thommen, Elisabeth. Blitzfahrt durch Sowjot-Russ- 
land. 8vo. Pp. 87. (Zurich : Oprocht und Helbling, 
1933.) 2.20 francs. 

Vale, Edmund. See for Yourself: a Field-Book of 
Sight-Seeing. Cr. 8vo. Pp. xii +270. (London and 
Toronto : ,T. M. Dent and Sons, Ltd., 1933.) 5#. not.* 

Walling, R. A. J. The Charm of Brittany. Ex. Cr. 8vo. 
Pp. 320. (London, Dm,rimy and Sydney : George G. 
Harrap and Co., Ltd., 1933.) 7#. 6c/. net. 

Waugh, E. A School Certificate Mapping Book. Cr. 
4to. Pp. 32. (London : John Murray, 1933.) la. 3 <1. 

General Biology : Natural History 
Botany: Zoology 

Abderhalden, Emil, Hurausgegehen von. Handbuch 
der biologischen Ar belts methoden. Lieforung 410. 

Abt. 9: Method on der Erforschung der Lois tun gen dew 
tieriffehen OrganisinuH, Toil 6, Heft 3. Methoden der 
Meerwassorbiologie. Die Gowinnung und Untorsuchung 
von Schlammproben und die Kultur dor in don sol ben 
Ie ben den Mikrofauna, von Carl J. Cori; Gowinnung und 
Untersuohung der Meeresgrundproben, von Otto Pratje. 
Sup. Roy. Svo. Pp. 367-542. 9.20 gold marks. Lieforung 
411. Abt. 9 : Methodon der Erforsohung der Leistungen des 
tierischon Organismus, Toil 7, Heft. 2. Methoden der Tier- 
haltung und Tierziichtung. Methoden zur Untersuchung 
von Wasserhymenoptoren, von M. Rimsky-Korsakow ; 
Fang und Zdchtung vnti Strepsipteren, von Werner 
Ulrich; Sammeln und Erforschung der Bienen- und 
Wespennester, von S. I. Malyshev. Sup. Roy. 8vo. Pp. 
227-388, 7.80 gold marks. (Berlin und Wien ; Urban 

und Schwarzenberg, 1933.)* 


Bailey, L. H. The Cultivated Conifers in North 
America : comprising the Pine Family and the Taxads. 
(Successor to The Cultivated Evergreens.) GL 4to. 
Pp. ix +404 +48 plates. (New York : The Macmillan 
Co., 1933.) 37*. fid. net.* 

Bailey, L. H. How Plants get their Names. Cr. Svo. 
Pp. vii t 209. (New York; The Macmillan Co., 1933.) 
12*. net.* 

Baker, E. C. Stuart. The Nidification of Birds of the 
Indian Empire. Vol. 2 : Turdid®—Bturnidro. Mod. 8vo. 
Pp. vii +564 +6 plates. (London : Taylor and Francis, 
1933.) 30*.* 

Bavink, B. Ergebnisse und Problemc der Naturwisson- 
sehafton. Fiinfte, nouboarbeitete und erweiterto Auflage, 
Roy. 8vo. Pp. 650. (Leipzig ; S. Hirzol, 1933.) 15 gold 
marks. 

Bcrtgch, K., und Eertsch, F. Flora von Wi’irttcmberg 
und Hohenzollem : zum Gebrauch uuf Wan do run gen 
in Sohulcn und beim Selbstunterricht. 8vo. pp. 
311, (Mhnchen : J. I. Lehmann, 1933.) 5.80 gold 

inarks. 

Bill, Annie C. Questions and Answers on Conscious 
Evolution ; disclosing the Relation between the Social 
Organism and the Human Body and its Effects on Life, 
Health, Peace, Prosperity and Higher Self-Development, 
Cr. 8vo. Pp. xii+ 132. (New York and London : A. A. 
Beauchamp, 1933.) 6*.* 

British Museum (Natural History). British Antarctic 
( Terra Nova) Expod it ion, 1910. Natural History Report. 
Zoology, Vol. 4, No. ft : Report on the Tunicnta. Part 1 : 
Doliolida. By Walter Garstang. Roy. 4to. Pp. 195-251. 
(London : British Museum (Natural History), 1933.) 
5*. * 

British Museum (Natural History). Dipteia of Pata- 
i gonia and South Chile : based mainly on Material in the 
British Museum (Natural History). Part 4 : Ernpididso. 
By »L E. Collin. Dorny 8vo. Pp. viii +334. (London : 
British Museum (Natural History), 1933.) * 

British Museum (Natural History). Great Barrier Reef 
Expedition, 1928-29. Scientific Roports, Vol. 2, No. 3 : 
Physical and Chemical Conditions in the Sea in the 
Neighbourhood of tho Great Barrier Roef. By A. P. 
Orr. Roy. 4 to. Pp. 37-86. (London : British Museum 
(Natural History), 1933.) 5*.* 

Brunelli, Gustavo. Le toorio sull’origine c lVvoluziono 
della vita (Da Darwin ai nostri Giornij. Sup. Roy. 8vo. 
Pp. 200. (Bologna; L. Cappelli, 1933.) 20 lire.* 

Cahn, Th^ophile. Les ph6nom6nos biologiques dans le 
cadre des sciences exactes, (Actuality scient-ifiques et 
industrielles, 64.) Roy. 8vo. Pp. 20. (Paris : Hermann 
et Cie, 1933.) 6 francs.* 

Carter, H. J. Gulliver in the Bush : Wanderings of 
an Australian Entomologist. Cr. 8vo. Pp. vi +234 +9 
plates. (Sydney : Angus and Robertson, Ltd. ; London : 
Australian Book Co., 1933.) 6*. net.* 

Chichester, F. E. Zoology ; a Text Book for College 
and University Students. Roy. 8vo. (New York : D, 
Van Nostrand Co., Inc.; London: Chapman and Hall, Ltd., 
1933.) 21*. net. 

Combes, Raoul. Histoire do la biologic v£g6tale en 
France. (Biblioth&que de Philosophic contemporaine.) 
Cr. 8vo. Pp. 169. (Paris : F6Ux Alcan, 1933.) 15 francs. 

Dowsctt, J.Morewood. Snake Life Simply Told. Second 
edition. Demy 8vo. Pp. viii +108 +4 plates. (London: 
John Bale, Sons and Danielsson, Ltd,, 1933.) 5*. 

net. 

Fabre, J. Henri. Tho Life of the Fly : the Inseots’ 
Homer. Translated from the French by A. Teixeira de 
Mattos. Cheap edition. Cr. 8vo. Pp. 318. (London: 
Hodder and Stoughton, Ltd., 1933.) 2*. 6d. net. 

Fchir, D. Unterauohungen liber die Mikrobiologio des 
Waldbodena, Roy. 8vo. Pp. 272. (Berlin: Julius Springer, 
1933.) 24 gold marks. 

Fishery Board for Scotland. Scientific Investigations, 
1932, No. 2 ; The Tunieata of the Scottish Area ; their 
Classification, Distribution and Ecology. Part 3 : Seden¬ 
tary Tunieata (continued), Order Diktyobranehia, By 
Harold Thompson. Imp. 8vo. Pp. 42+12 plates. (Edin¬ 
burgh and London : H.M. Stationery Office, 1933.) 3#. 
net.* 
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Frank*, H. Vogelruf und Vogelsang : etn Wanderbuch 
zum Bestimman unseror heim. SingvOgel (einsohliesslich 
Spechte und Tauben) nach Aussehon, Stirame, Aufenthalfc. 
8vo. Pp. 110. (Wien und Leipzig : Franz Deutickc, 1933.) 
2.20 gold marks. 

Gemert, K. Kloine grfine Welt. Pott 8vo. Pp. 04+10 
plates. (KOnigBtoln : Verlag Langowiesche, 1933.) 1.20 

gold marks. 

Goebel, K. Organ ographie der Pflanzen, insbesondere 
dor Archegoniaten und Samenpflanzon. Dritte, umgear- 
beitete Auflage. Toil 3 : Samonpflanzen. H&lfto 2. 
(Jena: Gustav Fischer, 1933.) 14 gold marks. 

Hell, H. Das Lobon unserer PHanzengesollsehaften. 
Pp. 145 + 40platee. (MUnchen und Berlin : R, Oldenbourg, 
1933.) 8 gold marks. 

Hosking, Eric J. Friends at the Zoo, Cr. 8vo. Pp. 64. 
(London : Oxford University Press, 1933.) 1*. 

Hughes, J. E. Eighteen Years on Lake Bangwoulu. 
Or. 4to. Bp. xvi +370. (London : The Field Press, 
Ltd., 1033.) 31#. 6d. not. 

Jacobsen, H. Dio Sukkulonton. (Farcy’s HandbUcher 
dor g&rtnor. Kulturpflanzon, Band 5.) Roy. 8vo. Pp, 
211. (Berlin: Paul Parey, 1933.) 14 gold marks. 

Kachc, P. Die Praxis dee Samenbaues dor Bifiten- 
pflanzon. (HandbUcher dm praktiachos Gartonbaues, 
Band 9.) Roy. 8vo. Pp. 413. (Berlin : Paul Parey, 1933.) 

18 gold mar Its. 

Kiikenthal, Willy, Gegriindot von. Handbuch der 
Zoologio : eine Nuturgosohiehto dor Stltrnmo dos Tior- 
roiohos. Herausgegeben von Thilo Krumbach. Band 5, 
Halfte 2 : Tunioata. Lieferuug 2. Med. 4to. Pp. 97 -192. 
(Berlin und Leipzig : Walter do Griiyter und Co., 1933.) 
12 gold marks.* 

Lippmann, Edmund O. von. Urzougung und Lobens- 
kraft : zur Geschiehto dieser Pronleme von den 
Olios ten Zeiton an bis zu den Anfangon deg 20 Jahr- 
hunderts. Roy. 8vo. Pp. 135. (Berlin : Julius Springer, 
1933.) 9.00 gold marks. 

Magnan, A., nt Sainte-Lagu€, A. Exposes de morpho- 
logie dynamique, 4 : Le vol au point fixe. (Actualites 
Hciontifiques et industriollos, 00.) Roy. 8vo. Pp. 31, 
(Paris: Hermann et Cie, 1933.) 10 francs.* 

Marinesco, N6da. Exposes de biophysique, 1 : In¬ 
fluence dos fuc tours dectriquos sur la v6g6tation. (Actu¬ 
ality scientiflquos et industridles, 37.) Roy. 8vo. Pp. 
28+3 plates. (Paris : Hermann et Cie, 1932.) 7 

francs.* 

Meister, F. Kieeelalgen aus Asion, Roy. 8vo. Pp. 50 + 

19 plates. (Berlin: GebrUder Borntraeger, 1932.) 20 

gold marks. 

Mcrkenschlager, F., und Kllnkowski, M. Pfianzliche 
Konstitutionslahre : DargestelH an Kulturpflanzon. Sup. 
Roy. 8vo. Pp. 74. (Berlin : Paul Parey, 1933.) 7.50 

gold marks. 

Meyer, Hans. Buoh dor Holznamen : The Book of 
Wooa-Naines : Los noms des boia : Los nombres de las 
madoras. Band I : A—Ca. Sup. Roy. 8vo. Pp. 108. 
(Hannover: Verlag Schapor, 1933.) 6.50 gold marks. 

Mills, Frederick Wm., Compiled by. An Index to the 
Genera and Specios of the Diatomaeetti and their 
Synonyms, 1810-1932. Vol. 1 : A-C. Or. 4to. Pp. 74. 
(London : Wheldon and Wesley, Ltd., 1933.) 10#. net.* 
Molisch, Hans. Pflanzonchomie und Pflanzonver- 
wandtschaft. 8vo. Pp. 118. (Jena: Gustav Fischer, 1933.) 
5 gold marks. 

Moore, Eldon, Edited by. A Bibliography of Differen¬ 
tial Fertility : in English*, French ana German. Edited 
by Eldon Aloore on Behalf of Commission II of the Inter¬ 
national Union for tho Scientific Investigation of Popula¬ 
tion Problems. Oblong Roy. 8vo. Pp. vi +97. (London: 
Eldon Moore, Eliot Vale House, Blaokheath, 1933.) 
2 #.* 

National Institute of Agricultural Botany. Varieties of 
Potatoes with thoir Synonyms immune from and sus¬ 
ceptible to Wart Disease. Revised edition. Cr. 4to. 
Pp. 35. (Cambridge i W. Heffer and Sons, Ltd.; London : 
Sixnpkin Marshall, Ltd., 1938.) 2#. not.* 

etolijeky, F. Die Pflanzenhaare. (Handbuch der 
Pfianzenanatomie, Lieferuug 29.) Sup. Roy. 8vo. Pp. 253. 
(Berlin: Gebrfider Bomtraeger, 1932.) 31 gold marks. 


Oppenheimer, C., und Pincusscn, L., Herausgegeben 
von. Tabular Biologic® Periodic®. Band 3, Nr. 1 
(Tabul® Biologic®, Band 9, Nr. 1.) Sup. Roy. 8vo. 
Pp. 144. (Berlin : W. Junk, 1933.) Complote vol., 55 
gold marks.* 

Pringsheim, E. G. Julius Sachs, der Begrilnder der 
neuoron Pflanzenphysiologie 1832-1897. Roy. 8vo. Pp. 
302 +13 plates. (Jena: Gustav Fischer, 1932.) 16 gold 

marks. 

Rose, M. Faune de France. 26: Cop^podee p^lagiquos. 
(F6d6ration frarujaise den Soci6tea de Scioncoe naturelles : 
Office central de Faunistique.) Roy. 8vo. Pp. iii +374 +19 
plates. (Paris : Paul Lechevalior, 1933.) 140 francs.* 
Sandarg, Edmund. A Bird Book for the Pocket : 
Treating of all the Regular British Species. Third edition. 
Fcap. 8vo. Pp. xx +246. (London : Oxford University 
Press, 1933.) 7#. 6d. net. 

Schmidt,Erich. Bibliographiuodonatologica. Lieferung 
1. Roy. 8vo. Pp. 114. (Wien: Verlag Wagner, 1933.) 

9.80 gold marks. 

Schmitt, C. Dio WioHe a Is Lebonsgemeinschaft. 8vo. 
Pp. 33. (Leipzig : Quelle und Meyer, 1933.) 1.60 gold 

marks. 

Schulze, F. E., und Kiikenthal, W., Herausgegeben von. 
Das Tiorroich : eine Zuaam mens to llung und Kennzeich- 
nung der rezenton Tiorformen, Fortgesetzt von K. Heider, 
seit 1927 von R. Hesse. Gogrfindet von der Deutschen 
Zoo log isc hen Gesellschaft. 1m Auftrage der Preussischon 
Akadomio der Wissenscliaften zu Berlin. Lieferung 57 : 
PseudoHoorpionidoa I. T Sub. ord. Chthoniinoa ot Neobisii- 
nea. Bearbeitet, von Max Boiov. Sup. Roy. 8vo. Pp. xx + 
258. 40 gold marks, Lieferung 58 : Pseudoseorpionidea 
JL, Subord. C. Cheliferinea. Boarbeitet von Max 
Boior. Sup. Roy. 8vo. Pp. xxi +294. 48.75 gold 
marks. Lieferung 59 : Cyclostomata. Bearboitot von 
Maximilian Holly. Sup. Roy. 8vo. Pp. xiv+62. 

12.50 gold marks. Lieferung 60: Aearina; Tydeida?, 

Ereynetidflo. Bearboitot von Sig Thor. Sup. Roy. 
8vo. Pp. xi \ 84. 12 gold marks. (Berlin und Leip¬ 

zig : Walter de Gruytcr und Co., 1932-1933.)* 

Sinnott, Edmund W., and Dunn, L. C. Principles of 
Genetics. Sooond edition. Med. 8vo. Pp. 441. (New York : 
McGraw-Hill Book Co., Ino.; London : McGraw-Hill 
Publishing Co., Ltd., 1933.) 21#. net. 

Voigt, A. Exkursionsbueh zum Studium der Vogel- 
Btimmen. Zehnte Auflage, neubearbeitet von E. Hesse. 
8vo. Pp. 271. (Leipzig: Quelle und Meyer, 1933.) 4.20 
gold marks. 

Warming, Eug., und Graebner, P» Lehrbuch der 
okologischen Pflanzen geo graphic. Vierto Auflage. Lief¬ 
erung 5 (SchluBslioforung). Sup. Roy. 8vo. Pp. viii + 
961-1157. (Berlin: Gebrfidor Borntraeger, 1933.) 18 

gold marks.* 

Went, F. A. F. C. Lehrbuch dor allgemeinen Botanik. 
Vom Verfasser a us dem Holl&ndischen fibersetzt. (Jena : 
Gustav Fischer, 1933.) 19 gold marks. 

Werdermann, E. Brasilian und seine 8&ulonkakteen. 
Roy. 8vo. Pp. 122, (Neudamm : Vorlag Neumann, 1933.) 

6.50 gold marks. 

Wettstein, Fritz von, Herausgegobon von. Fortschritte 
der Botanik. Band 1 : Bericht fiber das Jahr 1931. 
Roy. 8vo. Pp. 263. (Berlin: Julius Springer, 1932.) 

18.80 gold marks. 


Horticulture : Agriculture : Forestry 

Damaschke, A, Bodenreform und Landwirtsehaft. 
Von der “Zinsknechtschaft” und ihrer ttberwindung. 
Zweite, durchgesohono und vermehrte Auflage. Roy. 
8vo. Pp. 64. (Berlin: Reimar Hobbing, 1933.) 1.60 

gold marks. 

Diel, J. Der Standort der deutschen gartenbaulichen 
Production. (Berichte fiber Landwirtsehaft, N. F., 
Sonderhpft 70.) Sup. Roy. 8vo. Pp. 121. (Berlin: Paul 
Parey, 1033.) 13 gold marks. 

Elgood, George S., and Jckyll, Gertrude. Some English 
Gardens. Now edition. Sup. Roy. 4to. Pp. 144+50 

S lates. (London, New York and Toronto : Longmans, 
reen and Co., Ltd., 1933.) 21#. net. 
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Empire Marketing Board. Sisal : a Note on the Attri¬ 
butes of the Fibre and thoir Industrial Significance. By 
8. G. Barker. Or. 4to, (E.M.B, 64.) Pp. 74+8 plate*. 
(London : H.M. Stationery Office, 1933.) 1*. net.* 

Empire Marketing Board. Fruit Supplied in 1932 
(including Vegetables, Flowers and Bulbs). Prepared in 
the Statistics and Intelligence Branch of the Empire 
Marketing Board. (E.M.B. 65). Cr. 4to. Pp. 135. 
(London : H.M. Stationery Office, 1933.) Is. not.* 
KlAbe, H. Dio Erschliessung dor Moore zur landwirt- 
schaftlichen Nutzung : eino agrarpolit, Untersuchung. 
(Untersuchung zur Wirtschafts- und Sozialpolitik der 
Gegenwarfc, Band 2.) 8vo. Pp. 115. (Leipzig: Vorlag 
Busko, 1933.) 4.80 gold marks. 

Klickmann, Flora. Tho Flower-Patch Garden Book. 
Or. 8vo. Pp. 332. (New York and London : G. P. 
Putnam's Sons, 1933.) 7 s. Gd. net. 

Kreutzfcldt, H. Das Schiokaal dor Landwirtschaft— 
das Schicksal Deutschland* f 8vo. Pp. 41. (Berlin : Carl 
Heymann, 1933.) 2 gold marks. 

Mead, Edward S., and Ostrolcnk, Bernhard. Voluntary 
Allotment : Planned Production iri American Agriculture. 
Demy 8vo. Pp. 147. (Philadelphia: University of 
Pennsylvania Press ; London : Oxford University Press, 
1933.) 8.v. t td . net. 

Mill er. Der doutsche Landwirtschaft sbotrieb in dor 
autorken Volkswirtsehaft. Sup. Roy. 8vo. Pp. 170. 
(Kaiserslautern: Vorlag Lincks-Grusius, 1933.) 4 gold 

marks. 

Ministry of Agriculture and Fisheries. Bulletin No. 62 : 
Commercial Bulb Production. Roy. 8vo. Pp. v+74-f6 
plates. (London : H.M. Stationery Office, 1933.) 1#. flrL 

net.* 

Morgan, O. S., Edited by. Agricultural Systems of 
Middle Europe: a Symposium. Med. 8vo. Pp. xix + 405. 
(New York : The Macmillan Co., 1933.) 25#. net. 

Reichardt, Fr. Absatzwerbung ftir deutscho Iandwirt- 
sohaftliche ErzeugnisBe. (Aufgaben, Erfolgsmdglichkciten 
und Grenzon.) (Berichto fiber Landwirtschaft, N.F., 
Sonderheft 73.) Sup. Roy. 8vo. Pp. 95. (Berlin : Paul 
Parey, 1933.) G.80 gold marks. 

Rlntelen, P. Deutschlands BevOlkorungflentwicklung, 
Nahrungserzougung und Nahrungsverbrauch. Roy. 8vo. 
Pp. 93. (MUnster : Vorlag Fahle, 1932.) 4.20 gold marks. 

Samuel, L. Gem Use, Obst und Sfidfrfichto im Deutschen 
Reich: Versorgungsbilanzon und Verkehrsbeziehungon. 
(Beriohte fiber Landwirtschaft, N.F., Sonderheft 69.) 
Sup. Roy. 8vo. Pp. 492. (Berlin : Paul Parey, 1933.) 
28.60 gold marks. 

Spiller»M. H. Neue Wogo zum Markt: oin Vorsohlag zur 
Herausarbeitung eines landwirtschaftlich Gosamtplans. 
8vo. Pp. 60. (Berlin: Deutsche Verlagsgosellschaft, 
1933.) 1.60 gold marks. 

Steden, A. Der Agrarmarkt in Europa. Roy. 8vo. 
pp. 120. (Wien : Agrarverlag, 1932.) 3.30 gold marks. 

Topf, E. Die grfine Front: der Kampf urn den deutsch¬ 
en Acker. 8vo. Pp. 290. (Berlin: E, Rowohlt, 1933.) 
4.80 gold marks. 

Weber, Edmund. Aus dor Geschichte der N.-6-Landes- 
Landwirtschaftskammer: eine Obersicht. Roy. 8vo. 
FP- 23. (Wien : Agrarverlag, 1932.) 0.80 gold mark. 

Wilbrandt, H. Das deutsche Agrarproblem. 8vo. 
Pp. 43. (Berlin : Der dt. Volkswirt, 1933.) 1.50 gold 

marks. 

Winne, A. Die volkswirtachaftlicho Bedeutung des 
Erfurter Gartenbaues. 8vo. Pp. 10. (Erfurt; Kurt 
Stenger, 1933.) 0.50 gold mark. 

Anatomy : Physiology 

Barclay, Alfred E. The Digostive Tract: a Radio¬ 
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Pp. viii+152. (Oxford: Clarendon Press; London: 
Oxford Univej , sity Press, 1933.) 5*. net.* 

Watkins, Alfred. The Old Straight Track : its Mounds, 
Beacons, Moats, Sites and Mark Stones. Demy 8vo. 
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Gruppe Philosophic, Nr. 13.) Roy. 8vo. Pp. 116, 
(Berlin-Chariottonhurg : Pan-Verlagagesellschaft, 1033.) 
3 gold marks. 

Lodge, Sir Oliver. My Philosophy : representing my 
Views on the Many Functions of the Ether of Space. Roy. 
8vo. Pp. 318. (London : Ernest Bonn, Ltd., 1933.) 
21*. net.* 

Maritain, Jacques. Theonos : Conversations of a Sago. 
Translated by F. J. Shood. Ex. Cr. 8vo. Pp. viii 4 200. 
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Pp. ii+61. (London : H.M. Stationery Office, 1933.) 
Is. 3 d. net;.* 

Medical Research Council. Special Report Scries, No. 
182: Tuberculous Bacill©mia. By G. 8. Wilson; with 
Appendices and Notes by Herta Schwabaoher, C. C. 
Okell and E. A. Wood. Roy, 8vo. Pp. 140 + 3 plates. 
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(London : O. Bell and Sons, Ltd., 1933.) 2s. 9d.* 

Glover, Edward. War, Sadism and Pacifism : Three 
Essays. Cr. 8vo. Pp. 148. (London : George Allen and 
Unwin, Ltd., 1933.) 3s. 0 d. not.* 

Hearnshaw, F. J. C., Edited by. Edwardian England 
j A.D. 4 001*1010 ; a Series of Lectures delivered at King’s 
i College, University of London, during (ho Session 1032-3. 
Dorny 8vo. Pp. 285. (London: Ernest Bonn, Ltd., 
1933.) 10#. fid. not.* 

Hodgson, John. The Groat God Waste. Demy 8vo. 
Pp. viii +127. (Kgginglon, Beds. : John Hodgson, 1933.)* 
Humberstonc, Thomas Lloyd, Edited by. New Build¬ 
ings for the University of London on the Bloomsbury 
Site : a Symposium. Med. 8vo. Pp. 48 +3 plates. (Lon¬ 
don : ,T. Davy and Sons, Ltd., 1933.) 6#. net.* 

Little, W. B. Science for Junior Schools. Imp. lfimo. 
Book 4. Pp. 158. (London : Sir Isaac Pitman und Sons, 
Ltd., 1933.) 2s. 

Lubbock, Constable A., Edited by. The Horschel 
Chronicle: the Lifo-Story of William Herschol and his 
Sister Caroline Horschel. Roy. 8vo. Pp. xi + 388 + 8 
plates. (Cambridge: at the University Press, 1033.) 
21s. net.* 

Ministry of Health. Reports on Public Health and 
Medical Subjocta, No. 70 : A Report on Cancer of the 
Skin ; an Inquiry undertaken at the inst ance of t he York¬ 
shire Council of the British Empire Cancer Campaign 
under the direction of the Faculty of the General Infir¬ 
mary at Leeds. By Gretta M. Thomas. Roy. 8vo. Pp. 
J30. (London: H.M. Stationery Office, 1933.) 2a. 

net.* 

Mitchell, H. G. General Science: an Introduct ory 
Course. Cr. 8vo. Pp. viii+ 325. (London: John Murray, 
1933.) 3#. Gd.* 

Moynihan, Lord. Leadership in Medicine. (Walker 
Trust Lectures on Leadership, No. 4. delivered before the 
University of St. Andrews, 16 February 1933.) Demy 
8vo. Pp. 48. (London : Oxford University Press, 1933.) 
2s. 0d. not.* 

Ranganathan, S. R. Colon Classification. Part 1 : 
Rules of Classification; Part 2: Schedules of Classi¬ 
fication ; Part 3 : Index to the Schedules. (Madras 
Library Association : Publication Series, 3.) Demy Svo. 
Pp. xiv +128 +136 +106. (Madras : Madras Library 
Association; London: Edward Goldston, Ltd., 1933.) 
16 s. net.* 

Ruthnaswamy, M. The Making of the State. Demy 
8vo. Pp. 503. (London : Williams and Norgate, Ltd., 
1932.) 21s. net.* 

Sociiti des Nations. Co-ordinations des Biblioth^ques : 
guide des services nationalise do ronsoignements du prftt 
ot des 6changes internationaux. Douxidmo Edition, revue 
ot augments. Demy Svo. Pp. 75. (Paris: Institut 
Intornationello do Uo-op6ration Intellectuelle, 1933.) 
8 francs.* 

Spratt, E. R. Chemistry and Physics : for Botany and 
Biology Students. Second edition. Cr. 8vo, Pp. vii +284. 
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especially with north and east, in the earlier ‘palace’ 
period of occupation. A large number of smaller 
objects, scarabs, bronze rings, pottery, rattles and 
figurines, together with stone and alabaster vases, 
some dated at the xviiith dynasty, from the tombs 
are shown. Interesting miniature furniture of the 
period of the Jewish kingdom, it has been suggested, 
may havo had a magical intention. Next to the 
bronze helmet crest-piece (Nature, loc eit,, Fig. 2, 
p. 898), the most interesting exhibits are a ‘Meat* 
feather of gold leaf on textile fabric and plaster, 
dated at about 1300 1200 b.o., which was found in 
the suburban settlement on tho side of the Tell, and 
a piece of fluted iron mail which concurs with the 
Croat piece in recalling the Lachish reliefs in tho 
British Museum. 

Imperial Institute j 

The annual report for 1932 of the Imperial Insti- I 
tute has recently been published by the director, \ 
Lieut.-Gen. Sir William Furse (Pp. 54. London : | 
Imperial Institute, 1933. 2s.). The work of all the | 
departments continues to expand. The exhibits | 
have been improved and amplified and attract ! 
increasing attention from schools and other institu- ! 
tions. This, however, is only one aspect of the work 
of the Institute. The Investigation Section has been 
active in tho examination of various raw materials j 
such as fibres, woods, oils, etc. and the assessment of j 
their value. Other inquiries have dealt with in- ( 
eecticides, suitable crops for particular conditions, j 
and the marketing possibilities of such varied pro¬ 
ducts as beeswax, duck feathers and dried fruits. 
Investigations on minerals from many parts of the 
Empire have been numerous and the useful “Statis¬ 
tical Summary” of the world’s chief minerals was 
issued as usual. Various countries continue to devote 
attention to such matters as Empire timbers, silks, 
fibres, oils and resins, hides and skins and tanning 
materials. 

Rotenone as an Insecticide 

According to Science Service, Washington, D.C. 
(June 10) the compound rotenone is the latest 
addition to chemical methods of controlling insect 
pests of crops, animals and the household. It was 
first discovered through the use of plants containing 
it as fish poisons by natives of tropical countries. 
Its principal commercial source is the derris plant 
of the East Indies, but it is also present in a South 
American plant called ‘oub6’ and in the North 
American plant popularly termed ‘devil’s shoe¬ 
string’. AU the plants that are known to yield 
rotenone are members of the natural order Legum- 
inosfiB. Rotenone is exceedingly toxic to many kinds 
of insects but quite harmless to man and all warm¬ 
blooded vertebrates. While not all insects are sus¬ 
ceptible to its toxic effects, in the form of sprays and 
other preparations, it has been shown to be fifteen 
times as toxic as a nicotine spray when used as a 
contact poison against aphides, and thirty times as 
toxic as acid lead arsenate, when tested as an internal 
Poison against certain caterpillars. 


Announcements 

Prof. Edward Mellanby has been appointed 
secretary of the Medical Research Council in suc¬ 
cession to the late Sir Walter Morley Fletcher. Prof, 
Mellanby, who has been professor of pharmacology 
in the University of Sheffield since 1920, is at present 
a mombor of the Council. Ho will not assume full 
duty os secretary until noxt January. The secretary 
of the Medical Rosearch Council is e.r officio secretary 
of the Committee of Privy Council for Medical^ 
Research. 

Mr. W. A. Robertson, of the Indian Forest 
Service (retired), has been appointed Director of 
Forest Products Resoarch under the Department of 
Scientific and Industrial Research in succession to 
Sir Ralph S. Pearson who retires on September 30, 

Dr. Stanley H, Badock, pro-chancellor and 
treasurer of the University of Bristol, has accepted 
the office of president of the next Congress of the 
Royal Sanitary Institute, which is to be held at 
Bristol on July 9 -14, 1934. 

The Institution Engineering Gold Modal of the 
North-East Coast Institution of Enginoers and 
Shipbuilders has boon awarded to Mr. W. T. 
Bottomlay, for a paper entitled, “Radiation in 
Boiler Furnaces”, read before tho Institution on 
January 13. 

The tenth annual conference of the Association of 
Special Libraries and Information Bureaux will be 
held in the Wills Hall, Stoke Bishop, Bristol, on 
September 22-25, under tho presidency of Sir Charles 
Sherrington. During the conference a symposium 
will be held on the “Planning and Editing of Informa¬ 
tion Bulletins and House Journals”. Further in¬ 
formation concerning the Conference, which is open 
to non-members, can bo obtained from tho Secretary, 
10, Russell Square, London, W.C.l, 

Applications are invited for the following appoint¬ 
ments, on or before tho dates mentioned :—A 
lecturer in physiology at the University of Leeds— 
The Registrar (Aug. 6). A lecturer in physics at the 
University of Reading—The Registrar (Aug. 5), An 
assistant lecturer in applied mathematics at the 
University of Liverpool—The Registrar (Aug. 14). 
An assistant lecturer and demonstrator in chemistry 
at Robert Gordon’s Technical College, Aberdeen— 
The Registrar (Aug. 14). Two geologists in the 
Coologioal Survey of Southern Rhodesia—The Official 
Secretary, Office of the High Commissioner for 
Southern Rhodesia, Crown House, Aldwych, London, 
W.C.2 (Aug. 15). An assistant civil engineer to the 
Assam-Bengal Railway Co.—Messrs. Rondel, Palmer 
and Tritton, 55, Broadway, Westminster, S.W.I 
(Aug. 15). An assistant librarian at the Polytechnic, 
309, Regent Street, London, W.l—The Director of 
Education (Aug. 19). A teacher of geography at the 
Borough Polytechnic, Borough Road, London, S.E.l 
—The Principal (Sept, 7). 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
Opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of , rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anenxymous communications,] 

Infra-Red Photography and Plant Virus Diseases 

In working with the ‘streak’ diseases of the potato* 
great difficulty has been experienced in obtaining 
adequate photographs of the necroses occurring in 
the dark green leaf, by means of panchromatio plates 
and reflected light. Necrotic leaves, unless the 
necrosis is extensive, photographed by this method 



a b 

FIG. 1. A necrotic potato leaf photogTapliod (a) on a panchromatic 
plate, and (6) on an Infra-red plate. 


usually give pictures of healthy looking leaves 
(Fig. la). 

By the use of the new infra-red plates, however, it 
has now been found possible to obtain photographs 
giving perfect contrast between the leaf and necroses. 
The normal leaf cells reflect infra-red rays almost 
completely and in the positive are white, whilst the 
necrotic areas are jet black (Fig. 16). All necroses 



produced in the potato, regardless of the causative 
varus, behave in the same manner. 

In photographing the necroses produced in tobacco 
by the ‘X’ virus, completely opposite results are 
obtained. The colour contrast between the leaf and 
necroses is great and they photograph well on pan¬ 
chromatic plates (Fig. 2a). In contrast, photographs 
of such necrotic leaves taken on infra-red plates 
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present an appearanoe indistinguishable from that 
of healthy leaves (Fig. 26). All mottles also react 
similarly and photograph well on panchromatic 
plates, but they disappear entirely in infra-red 
picturoS. 

Theso results may be explained by the different 
chemical structure of the necroses and by the fact 
that the panchromatic .plates distinguish only 
between colour changes, whilst the infra-red plates 
are insensitive to these as such and distinguish 
between chemical changes which affect the reflection 
of infra-red rays. The potato necroses consist of 
dead cells which contain large amounts of break¬ 
down products, rich in pectic substances and possibly 
tannins, and these completely absorb infra-red rays. 
On the other hand, the ‘X 5 type tobacco necroses 
consist merely of dead empty oells, that is of cell 
walls only, which reflect infra-rod rays in the same 
degree as normal cells. 

Support for this view is obtained from the photo¬ 
graphs of Nicotiana glutinosa infected with the *X' 
virus and tobacco suffering from tobacco ringspot. 
The colour contrast between the leaf and necroses in 
these is fair and all the necroses show in panchromatic 
photographs (Fig. 3a). With infra-red photographs 
a proportion only of the necroses appear, but these 
show up more definitely (Fig. 36). On examination, 
these arc found to contain degeneration products, 
whilst the remainder of the necroses consist merely 
of dead empty cells. 

The infra-rod plates are so sensitive to necrotic 
changes in the potato that clear photographs can be 



Fig. 3. Leaves of Nicotiana ghiHnot* Infected with a virulent strain 
of the 'X' virus photographed (a) on a panchromatio plate and (b)0 n 
an Infra-red plate. 


obtained of commencing necrosis barely visible to 
the eye, and it seems jpoasible that in addition to 
the limited use of recording disease symptoms, infra¬ 
red photography may have a much wider application 
in the detection and differentiation of certain chemical 
changes actually occurring in the living plant, 

F. C. Bawden, 

Potato Virus Research Station, 

Sohool of Agriculture, 

Cambridge, 

July 1. _ 


The Crystal Photoeffect 

Several explanations have been proposed for the 
electromotive foroe produced in crystals of cuprous! 
oxide by illumination, such as the light pressure 
hypothesis of Dember 1 , the diffusion theory developed 
by Teichmann*; recently Deaglio 1 has suggested 
an electrolytic origin. We have shown 4 that the 
diffusion theory in its original form is insufficient to* 
aooount for the potential distribution in an illuminate# 
crystal. The theory shows clearly that the oWft 
struck by a light beam will have the ] ‘ 

potential, It does not seem equally i 
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spot just opposite will have the lowest negative 
potential, lower even than a dark section of the same 
crystal. It seems, however, that a good agreement 
with experimental facts can be reached, assuming 
that the equilibrium of electrons in an illuminated 
crystal is dynamic and consists of a continuous 
circulation of electrons between the bright and the 
dark parts of the crystal. 


IliJI 


Flo. 1. 


It would be erroneous to assume a proportionality 
between the bright energy abBorbod in some part 
of the crystal and the electron concentration there. 
It is, however, correct to replace the ratio of con¬ 
centrations n,/w, in two small volumes by the ratio 
o x /a t of conductivities. It is then possible to test 
experimentally the fundamental equation of the 
diffusion-theory of the photoelectromotive force, P : 


_ kT n x kl ' a x 

P= Y log 4 = Y log ”••••(!> 


We used a long crystal provided with four trans¬ 
parent gold eloctrodes (Fig. 1). Measuring the ratio 
of conductivities at both ends of the crystal, we got 
for O! too low, and for o, too high a value because 
of the finite thickness of the sheet measured. Taking 
into account this systematic error we found a satis¬ 
factory agreement between the computed and 
measured values of P. 



Fig. 2. 

The best proof for the formula (1) is the dependence 
of P on the light intensity /. Using a Zeiss filter, 
we were able to reduce the light intensity to 4, 7, 10, 
15, 3Q, 60, and 90 per cent of its initial value. Fig. 2 
shows the corresponding values of Aci (photo- 
conductivity) of observed P (full line) and of com¬ 
puted P (dotted line). The small discrepancy is 
accounted for by the systematic error in e x /e a . 

is known, and regarded as an anmnaly 8 , 

, that fhttfooouducstivity * is', always restripted to the 


red end of the absorption band and vanishes within 
the region of high absoiption. From curves such as 
Fig. 2 we computed the conductivity in a layer 
adjacent to the electrode and found a marked photo¬ 
conductivity in the whole absorption band at liquid 
air temperature. 

The second conclusion which we have drawn from 
our experiments is that the electron equilibrium in an 
illuminated and isolated crystal is dynamic in 
character. There are always two streams of electrons 
corresponding to two opposite and equal currents. 
The carriers of the photoourrent ore different frorn^ 
the heat electrons. They are either electrons of 
higher energy levels or a few empty levels in a fully 
occupied band, acting os positive electrons. It seems 
to be the only possible explanation for the actual 
potential distribution in a crystal. The recent experi¬ 
ments of Deaglio, though unconvincing for the electro¬ 
lytic nature of photoconductivity, show clearly a 
distinction between the two kinds of conductivity. 
Moreover, the change in the absorption curve in the. 
excited state of an illuminated crystal gives supple¬ 
mentary support to the view that light produces a 
different kind of electric carrier from that produced 
by heat. 

Anne JoffjL 
A. F. JoffA. 

Physical-Technical Institute, 

Leningrad. 

July 10. 

• H. Dember, Phyt. Z., 82, 554, 856 ; 1031. 

• H. Tclchm&nn, Proc. Roy. Soe., A, 189, 105 ; 1033. 

• ». Deaailo, Z. Phyt., 83, 170: 1033. 

4 Anna Jofte and A. Joff6, Z. Phy 82. 764 ; 1933. 

• A, L. Hughes and L. A. Du Bridge, ”Photoelectric Phenomena”, 
302; 1032. 


Magnetic Moment of the Proton 

The spin of the electron has the value g' and its 

e 1 h 

magnetic moment has the value 2 — , or 1 Bohr 

6 m*c 2 2n 

magneton. The spin of the proton has the same 
1 h 

value, - ^, as that of the electron. Thus for the 
2'2 k 

magnetic moment of the proton the value 2 

mpe 2 2ic 

— 1/1840 Bohr magneton ** 1 nuclear magneton 
is to be expected. 

So far as wo know, the only method at present 
available for the determination of this moment is 
the deflection of a beam of hydrogen molecules in 
am inhomogeneous magnetic field (Stem-Gerlach 
experiment). In the hydrogen molecule, the spins 
of the two electrons are anti-parallel and cancel out. 
Thus the magnetic moment of the molecule has two 
sources : (1) the rotation of the molecule as a whole, 
whioh is equivalent to the rotation of charged 
particles, and leads therefore to a magnetic moment 
as arising from a circular current; and (2) the 
magnetic moments of the two protons. 

In the cose of para-hydrogen, the spins of the 
two protons are anti-parallel, their magnetic moments 
cancel out, and only the rotational moment remains. 
At low temperatures (liquid air temperature), prao- 
tioally all the molecules are in the rotational quantum 
state I) and therefore non-magnetic. This has been 
proved by experiment. At higher temperatures (for 
example, room temperature) a certain proportion of 
the molecules, which may be calculated from Boltz¬ 
mann's law, are in higher rotational quantum states, 
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mainly in the state 2. The deflection experiments 
with para-hydrogen at room temperature allow, 
therefore, the determination of the rotational 
moment, which has been found to be between 0*8 
and 0*0 nuclear magnetons per unit quantum number. 

In the case of ortho-hydrogen, the lowest rota¬ 
tional quantum state possible is the state 1 . There¬ 
fore, even at the lowest temperatures, the rotational 
magnetic moment is superimposed on that due to 
the two protons with parallel spin. Since, however, 
the rotational moment is known from the experi¬ 
ments with pure para-hydrogen, the moment of the 
protons can be determined from deflection experi¬ 
ments with ortho-hydrogen, or with ordinary hydro¬ 
gen consisting of 75 per cent ortho- and 25 per oent 
para-hydrogen. The valuo obtained is 5 nuclear 
magnetons for the two protons in tho ortho-hydrogen 
molecule, that is, 2 *5 (and not 1) nuclear magnetons 
for the proton. 

This is a very striking result, but further experi¬ 
ments carried out with increased accuracy and over a 
wide range of experimental conditions (such as 
temperature, width of beam, etc.) have shown that 
it is correct within a limit of less than 10 per cent, 

A more detailed account of these experiments will 
appear in tho Zeitschrift fur Phyaik. 

I. Estbrmann. 

R. Fkisoh. 

O. Stkbn. 

Institut fur physikalisohe Cheraie, 

Hamburgisoher Universit&t. 

June 19. 


Gravitational Field of an Electron 
In 1926, Einstein suggested 1 that the gravitational 
equations in an electromagnetic field should be token 

Kpq — A = — 8 7T 

where Epq is the electromagnetic energy-tensor. 

The solution of this equation for the radially 
symmetric field 

da % — — e ; dr* —rW —+ e»dt % 
is found to be 

r r* 

where a, m, e are constants of integration, The 
constants m and e may bo interpreted (as in the 
well-known solutions of Nordstrom and Jeffery) as 
the mass and the charge of the electron respectively. 
But it is difficult to interpret the second term. The 
most probable interpretation is that the empty 
space-time is de Sitterean and not Galilean. The 
details of the solution will appear shortly. 

J. Ghosh, 

Presidency College, 

Calcutta. 

1 \fathemati$ehe Annalen, Dec., 1026. 


A Thermal Reaction between Chlorine and 
Formaldehyde 

It has been known for many years that chlorine 
reacts with the solid polymers of formaldehyde in 
the dark to give carbon monoxide and hydrogen 
chloride 1 . Furthermore, rapid reaction occurs in strong 
sunlight resulting in the formation of phosgene 1 *'. 
We have carried but some experiments with pure 
gaseous formaldehyde* and find that no measure* 
able reaction takes place at 100°. At 150°, however, 


July 2ft, lftS3 

after a short induction period* a rapid reaction sets 
in accompanied by an increase in pressure. In such 
an experiment, starting with 191 mm. of formalde¬ 
hyde and 183 mm. of chlorine, the pressure increased 
148 mm. in 48 minutes, The reaction vessel had a 
volume of 156*5 c.c. and the dead space was reduced 
to very small dimensions by the use of a quarts 
spiral manometer. A known fraction of the gas was 
removed at this stage and cooled in a liquid air trap 
to condense the chlorine, formaldehyde and hydrogen 
chloride. The carbon monoxide which remained was 
collected by an automatic Tdpler pump and analysed 
in a Bone and Wheeler apparatus. The condensate 
was dissolved in potassium iodide solution and the 
hydrochloric acid determined by titration, after 
removing the liberated iodine with thiosulphate. 
According to these analyses, 23 *4 c.c. carbon 
monoxide and 44*8 c.c. hydrogen chloride at N.T.P. 
were formed in the reaction vessel. Both values are 
slightly greater than the theoretical amounts cor¬ 
responding to a pressure increase of 148 mm., due 
to the fact that the induction period was extremely 
short in this case and some reaction had occurred 
before the first pressure reading could be taken. 

However, it is apparent from the above as well as 
from other data not enumerated hero that the 
reaction proceeds in the dark according to the 
following equation : 

HGHO + Cl,-CO + 2HC1 

It is probable that a complex chain prooess is involved 
and a detailed study of the kinetics is in progress, with 
a view to further elucidation of the mechanism. 

R. Spence. 

W. Wild. 

Physical Chemistry Department, 

The University, Leeds, 

June 27. 


1 A. Brochet, C. R., W, U66 ; 1805. 

• W. Ttehtchenko. J. Ru $$. Chem. Soc„ 479 * 1887. 

* M. Trautz and K. Ufer, J, pt . Chem., US, 105 ; 1026. 


Origin of Monochromatic Radiation 


It is a remarkable fact that a particle possessing 
two degrees of freedom of rotation in co-latitude 5 
and azimuth 9 , where 6 and 9 vary in a continuous 
manner, may give a stationary projection on the 
equatorial plane relatively to axes rotating in this 
plane with a certain uniform angular velocity. 

Let d^di-h(d*—; $=» 9 i —($1 — 90 ) 0 '* where 
6 <, 9 o. 6 , 9 x are the initial and final angular velocities 
respectively. Using the relations 6 « J bdt, 9 « J ydt f 
it then appears that the projected path on the equa¬ 
torial plane OXY will be 


r ■* a sin 


KHfHf)-* 


1 

$1 — 


a has disappeared and relatively to axes rotating 
about OZ with a uniform angular velocity given by 
the coefficient of t within the bracket, the projected 
path will be 

curiously enough, this relative path will appear 
stationary if the total fall of one angular velocity 
in latitude bears any simple relation to the rise of 
the other in azimuth. 

Perhaps it is too ambitious to try to find some 
‘Victorian 1 mechanism to explain whet has 
unaasailed as a postulate for the post Wti. 
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namely, that one quantum of monochromatic radia¬ 
tion is emitted by an atom during a transition 
between stationary states* If, however, the emission 
of light can be associated with rotation of the frame 
of reference, then here it is illustrated how the 
uniform frequency oaa occur during the gradual 
settling down of the atom after disturbance. 

Lewis Simons. 

Birkbeck College, 

University of London. 

June 9. 


Separation of Forms of Vitamin A based on the 
Antimony Trichloride Reaction 

With reference to the recent communication from 
Prof. Karrer’s laboratory 1 describing the separation 
of vitamin A into two fractions by means of calcium 
hydroxide, we may recall that this separation was 
effected by ua about two years ago".*, using, howevor, 
fuller’s earth. 

Saponified liver extracts in petroloum-ether are 
treated with small quantities of fuller’s earth. The 
*580’ chromogene is adsorbed much more quickly, 
and in order to get this pure such a quantity of earth 
is added that part of the ‘580’ remains in solution. 
The adsorbed *680’ chromogene can be eluted by 
alcohol. 

If a pure *620’ chromogene is wanted, more earth 
is added, and as a result the *620’ remains in solution 
(too much oarth causes absorption of both chromo- 
gones). Only the *620’ chromogene shows absorption 
at 328 m(x and has growth promoting activity. Wo 
also found that solutions containing the fraction with 
only the 580m^ band (with antimony trichloride), 
very soon showed absorption at 620 mp. 

M. van Eekelen. 

A. Emmerie. 

H. W. Julius. 

L. K. Wolff. 

Laboratory of Hygiene, 

University, Utrecht. 

July 6. 


1 Nature, 188. 26, July 1, 1983. 

1 Acta Breda NeerUmdica , 1, 8 ; 1031. 

a Proc. Kan. Akad. WeUntchap. Amsterdam , 80, No. 10 ; 1032. 


Constitution of a-Carotene 


Recently we prepared a-carotene 1 in pure form. 
Ozonisation of a-carotene yields geronic and iso- 
geronic acid. The result of the ozonisation proves 
that the formula III formerly proposed by us (Hdv. 
Chim . Acta, 14, 617, 1931) is correct. 

Our former attempts 1 to isolate these two acids 
from the reaction products after ozonisation un¬ 
doubtedly failed because there was only a very small 
amount of a-carotene available at that time ; more¬ 
over, the old method of repeated adsorption on 
fuller's earth was accompanied by considerable 
decomposition and change of the pigment. 

P. Kabbah. 


Cbtthlcol Institute, 
tJidvewrity, Zurich. 
July 16. 



h m; 1983. 
1,490; 1988. 


R. Morf. 

O. Walker. 
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Miraddia of the Liver Fluke for Laboratory Work 

In view of certain inquiries which have reached us 
lately it may be useful to publish briefly a procedure 
which has been in practice in Prof. Graham Kerr’s 
department in Glasgow for many years. 

Gall bladders from sheep livers infected with 
Fasciola hepatica are brought from the slaughter 
house to the laboratory and the contents of several 
are rinsed out with tap water into glass basins. The 
sediment, which contains eggs of the liver fluke, is 
washed with tap water until the washings are clear; 
this is more quickly accomplished with the aid of4C 
slow centrifuge. The eggs are thinly spread over 
the bottoms of the dishes and left in tap water, 
the dishes covered, in a warm place. If the 
water becomes foul it must be changed again ; 
this is usually necessary for several days unless 
the centrifuge is used. The time taken for the 
miracidia to develop varies with the temperature 
at which they arc kept. At about 16° C. they should 
be ready to hatch in 6~8 weeks; at about 25° C. they 
need only 2-3 weeks. When the miracidia are ready, 
hatching is brought about by suddenly placing the 
eggs in a comparatively large quantity of water at a 
lower temperature—a drop of the sediment in a 
watch glass of cold tap water for example. This is done 
half an hour or so before the larvro aro required for 
demonstration or the infection of Limncoa truncatnla. 
If the snails are to survive such treatment, care must 
bo taken not to allow too many miracidia to attack 
them. Incidentally, flame cells in action may be 
very well seen in the active miracidium while it is 
still in the egg if it is examined with an oil immersion 
lens having a sufficiently long working distance (such 
as the Winkol-Zeiss 2*2 mm. lens). 

It is usually stated that the incidence of liver rot 
in sheep is seasonal, so that it may be as well to add 
that we have never had any difficulty here in obtain¬ 
ing eggs capable of developing at any time in our 
academic year (October to June). 

This method seems preferable to that described by 
Dr, N. B. Ealos 1 in which the eggs were dissaoted out 
from the bodies of the flukes. 

Margaret W, Jeffs. 

Department of Zoology, 

The University, 

Glasgow. 

1 Bales, N. B., Nature, 185, 779, May 24, 1930. 


Anatomy and Affinities of Tarrasius problematical 
Tarrasius problcmaticue from the Carboniferous of 
Glencartholm, Dumfriesshire, was first figured and 
described by Traquair 1 . According to him, it is a 
fish with the dorsal fin continuous with the caudal, 
and the caudal with the anal; the anterior part of 
the body is naked, and the posterior covered by a 
shagreen of minute lozenge-shaped ganoid scales, 
which do not overlap, and are very like those of on 
acanthodian ; the pectoral fins are obtusely lobate 
and there are no pelvic fins; the notochord is 
persistent and the radiate of the unpaired fins are 
greater in number than the neural arches. The 
structure of the skull was described very vaguely as 
having delicately ornamented mandibles and ftantate, 
and targe but indefinite bones in the opercular region* 
The affinities of this fish have always been doubtful* 
Zittel 1 considered it to be a dipnoan, but Traquair* 
and others related it to the Crossopterygii. 
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Recently I have made a re -examination of the 
British Museum, Geological Survey, and Royal 
Scottish Museum specimens of this fish, and made 
sections of the scales of specimens in the Leeds City 
Museum. While confirming Traquair in all the above 
mentioned facts, I have been able to add the follow¬ 
ing information. The miorosoopic structure of the 
soales is of the type characteristic of Faleoonisoids, 
as described by Goodrich*, consisting of a layer of 
cosmin between a layer of ganoine and a layer of 
bone, and the whole scale having grown by additions 
of concentric layers of ganoine on the outer and bone 
on the inner surface. Tho internal skeleton of the 
lobed pectoral fin is easily discernible owing to the 
absence of scales, and consists of five radials arranged 
in the form of a fan, thus is more characteristic of 
actinopterygians than crossopterygians. The radials 
of the continuous fins ariso between the ends of the 
neural and haemal spines, and do not articulate with 
them as in CroHsopterygii and Dipnoi. The bones of 
the head show a maxilla with a narrow anterior end 
and an expanded posterior portion characteristic of 
paheoniscids. There is no pineal foramen visible, 
and the opercular bones, although imperfect, show 
outlines which are quite consistent with those of 
other paleooniaoids. The general ornamentation of 
the maxilla, mandible, and frontals is also very 
suggestive of this group. The lepidotrichia do not 
branch, in this resembling Holurus , a palrooniscid in 
which also the dorsal fin has a much elongated base. 
There can, therefore, be very little doubt that 
Tarrasius is merely a palceoniscid which has become 
eel-like in form. 

These new facts concerning Tarrasius throw con¬ 
siderable light on the phylogenetic position of 
Polypterus. Goodrich 4 has shown that Polypterus 
has many characters in common with palaeoniscids. 
The occurrence of an indubitable paheoniscid 
(Tarrasius) with a lobed pectoral fin, no fulcral 
scales, a continuous median fin, and a diphycercal 
tail, on which the scales do not suddenly alter their 
direction, removes most of the discrepancies between 
Polypterus and this group, and confirms Prof. 
Goodrich’s viows on its systematic position. 
Polypterus is a specialised palceoniscid, which has 
survived to the present day. 

A full account of the anatomy and affinities of 
Tarrasius will be published elsewhere. 

J. A. Moy-Thomab. 

Department of Zoology, 

The University, 

Leeds. 

June 16. 

1 Trans. Roy . Soc. Edin 1881. Ann. May, Nat. Hist., 1890. 

1 “Handbuoh der Palteontologlo”, 1887. 

* Proc. Moot, Soe., 1908. 

4 Paksobiofogiea, 1928. 


Growth in Muscle 

lx the growth of the eye muscles of plaice, I have 
made an observation which may concern the general 
problem of muscular development. When transverse 
sections were taken of the head of a young plaice 
4 cm. long, its internal rectus was seen to consist of 
42 distinct fibres. Similar sections were taken of 
plaice of lengths increasing up to 10 cm. and it was 
found that up to 8 cm. the muscle grows in stoutness 
by the thickening of the fibres—a fibre in the internal 
rectus of a 8 cm* plaice being twice as thick as the 


fibre of a 4 cm* fish: the number of the fibres in the 
muscle showed practically no increase. But a section 
through a plaice 10 cm., long revealed a sudden 
proliferation in the number of fibres so that about 
342 could now be counted. Here is evidence there¬ 
fore that the muscle fibres, originally formed from 
the embryonic cells of the mesoderm, do not keep to 
a constant number all through life, and that a muscle 
grows not only by a thickening of the component 
fibres as happens in the early stages of plaice, but 
also by a multiplication of them as happens later. 

D. D. Dasen. 

Department of Oceanography, 

University of Liverpool. 

June 2. 


The International Phenological Journal, 

Acta Phmologica 

Is the middle 'twenties, three letters on behalf of 
the Phenological Committee of the Royal Meteoro¬ 
logical Society appeared in Nature, in which was 
urged the great importance, not least for agriculture, 
of more systematic correlation between the workers 
in different countries. 

In the last of these letters 1 we were able to report 
an unexpectedly large and sympathetic response, 
revealing tho existence of fully 3,000 stations in ten 
European countries, the United States and elsewhere, 
not a few in the south temperate zone, besides isolated 
observers working independently. Moreover, agri¬ 
cultural authorities in all directions were awakening 
to the importance of the subject, yet each developing 
its own schemes. Hence, from more than one 
authority the necessity for an international pheno¬ 
logical journal was urged, thus also preparing the 
way for an international congress. 

The response of the Dutch Phenological Society 
under its then president, Dr. H. Bos, was particularly 
practical. Its position relative to two other well- 
organised networks, Belgium under Prof. Vonder- 
linden, and Germany with adjacent areas under the 
veteran worker, Dr. E. Ihne of Darmstadt, ac¬ 
centuated the disadvantages arising from look of 
co-ordination. Its own organisation, under the 
guidance of Dr. Bos and now of Dr. Pinkhof, is 
exceptionally complete. From them, invitations 
were broadcast to phenologists in all countries, 
inviting their co-operation in such a journal. Wide¬ 
spread approval was expressed and accordingly, Acta 
Phcenologica came into being in July 1931, with six 
issues yearly. These form a volume with a total of 
176 to 200 pages, large octavo. Contributions are 
accepted in either French, German or English. Its 
success has been marked save in one fundamental 
respect ; so far, the number of subscriptions falls 
far short of actual cost, for its appearance coincided 
with the world-wide ‘slump*. No start, indeed, 
would have been possible had it not been for the 
whole-hearted co-operation of the Hague publishing 
firm, Martinus Nijhoff. Recognising die importance 
of the venture, this firm guaranteed, financially, its 
appearance for the first three years. 

Failure to establish the journal financially is a 
misfortune, which may mean indefinite postponement 
of phenological unification, upon which more titan 
anything else will depend preparation of theground 
for establishing the universal bond whfob would 
result from an international phenologfoal oongieift. 
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These facts justify a fresh appeal and on surer 
grounds than was possible in 1926. Simply to cover 
printing and postal expenses a further hundred 
annual subscribers are required. The cost, including 
postage, is seven Dutch guilder, or 11s. 6d. yearly, 
payable to Martinus Nijhoff, with an extra 6 d, for 
cheque from abroad. At present neither contributors 
nor the editorial committee receive emolument. 

The Dutch Society makes a special contribution 
quite out of proportion to its limited membership. 
Can we not hope that scientific workers and their j 
societies in other lands will also lend a hand as sub- ] 
scribers and donors, thus helping over its opening j 
stages a fresh international venture which is rendering ; 
a service not only in purely scientific hut also increas- | 
ingly in economic directions ? j 

J. Edmund Clakk j 

(Sec. Hoy. Met. Soc. Phonological ; 

Committee). ■ 

Royal Meteorological Society, { 

London, S.W.7. 

i 

1 Xm'HK, 117, 413, Mnrrh 20. 1920. 

j 

| 

A New Method of Fluorination of Organic Com¬ 
pounds 

H. Mol SHAN introduced silver fluoride us a t 
tluorinating agent. Men Ians' obtained CH*.CO.F by j 
the action of anhydrous zinc fluoride on CHj.CO.Ol. j 
Prof. F. Swarts of Cheat introduced ShF g and a j 
small quantity of bromine or SbUl a as catalyst as j 
well as Hg a F a in the fluorination of organic com- I 
pounds. ; 

The ethyl and methyl esters of ehlorofonnie acid 
are well known though the free acid cannot be isolated. 
The affinity of fluorine for carbon is enormous, as j 
is demonstrated by the remarkable stability of tie* < 
covalent linkages of the two atoms. The fiuo- j 
carbonic esters are expected, on this account, to he ! 
more stable than the eh loro-derivatives. 

Attempts to prepare them by any of the above j 
methods were unsuccessful, explosive decomposition 
taking place. Dr. P. B. Sarkar, working in the 
Inorganic Department of this College, has been able 
to isolate recently the ethyl and methyl esters of 
fiuo-formic acid by the action of anhydrous thallous 
fluoride in the cold on the corresponding esters of 
ehloro-carbonic acid and subsequent distillation of | 
the reaction products. [ 


Kthyl fluo-carbonuUi 


-“O - 


Methyl fluo-carbonatf' —C 
Methyl chloro-carbonatc—t 



B.?.57 6 C| rf„^l*06 

diflerenrr*^ fW‘ 


B.!\93 P (V 4^113 


n.r. jot i 

<6ff.-31 3 

c<» rH * 

n.r. :i'4T 1 


The substitution of chlorine by fluorine lowers the 
boiling point by 34 ° C. ; the methyl ester being 
denser than the ethyl ester. The same is the case with 
the chloro-eaters. 

Comparison of the boiling pointy of acid-fluorides 
and acid*chlorides already known gives the following: 


CH..00.F .. 
CV'.CO.Cl .. 

'fflfcSi:: 


.... 2 U* 8 °U \ 

.... M)*rc f 


44°C 

SOT 



m. 

301 


30* 


The details of the above preparation will bo 
published in the Journal of the Indian Chemical 
Society. 

P. C. Ray. 

University College of Science and Technology, 

92, Upper Circular Road, Calcutta, 

May 26. 


1 c. n., in, io«. 


Interaction between Cosmic Rays and Matter 

Last year I showed by means of a coincidence 
method that a secondary corpuscular radiation is 
generated when cosmic rays posH through matter 1 . 
From the beautiful experiments of Blackett and 
Occhialini we know now that these secondary particles 
are produced in so-called ‘showers’. This can also be 
shown by the method of coincidences ; moreover, if 
a coincidence is observed between counters arranged 
in a triangle, wo may conclude witli a high degree 
of certainty that we have to do with a shower 
originating from a point in the neighbourhood of the 
counters*. Tin* method of triple coincidences there¬ 
fore offers a very useful means for investigating the 
frequency of occurrence of the showers. 

Up to the present, the following results have.been 
obtained : 

(J) The showers occur more frequently in elements 
of high atomic number ; the ratio of the numbers of 
coincidences caused by thin layers of lend, iron, 
aluminium of the same weight per cm. 2 is 4:2:1 
approximately*. 

(2) The number of showers emerging from a layer 
of lend, as a function of the thickness of this layer, 
increases at first, reaches a maximum at a thickness 
of about 20 gm./ctn. 2 and then decreases very rapidly ; 
at 100 gin./cm. 8 , for example, the frequency of the 
coincidences is less than one half of the maximum 
value. We conclude* that the radiation which causes 
the showers has a mean range of a few centimetres 
in lead. It follows that this radiation cannot be 
identical with the primary cosmic raya. 

(3) When the* thickness of the layer is further 
increased, the frequency of the emerging showers 
decreases very slowly. The most probable hypothesis 
to explain this seems to hi* to assume that a further 
production of the rays which cause the showers takes 
place in the layer ; these rays are therefore to be 
regarded as a secondary radiation of the primary 
cosmic rays, the equilibrium value of which is roughly 
throe to four times greater in air than in load. 

(4) The shower-producing rays are more readily 
absorbed by elements of higher atomic number. 
When 24 -5 grn./cni.* of load is placed over the 
counters, 70 ±3 coincidences per hour are observed ; 
this number was reduced to 36 -7 ± 1*4 by a further 
sheet of lead of 39 gm./ern.* on top of the first one 
but only to 62 -3 ± 1 *7 by a sheet of aluminium of the 
some weight por cm.® and in the same position. From 
this and from ( 1 ) we conclude that the absorption of 
these secondary rays by an element and the number 
of showers which they produce depend in the samo 
way on the atomic number. Thus ilj seems that the 
production of showers must be the main reason for 
their * absorption. This is in agreement with the 
consideration that these rays should have on energy 
of at least some milliards of electron-volts, which 
could not be absorbed by a few centimetres of lead 
in the ordinary way. 
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(6) That the equilibrium value of the secondary 
radiation is lower in elements of high atomic number 
may be explained by their greater absorption» if we 
assume that the rate of production is roughly the 
same In all elements; which seems plausible from 
the experiments on the absorption of the primary 
rays. 

Bruno Rossi. 


Physical Institute, 
University of Padova, 
Italy. July 3. 


1 B. Renal, Phyt. Z. f 83, 304. 1932. 

* H, Roeal, AUi, R. A tad. Naz. TAncH, in the pn*8. 

* B. RomI, Z. Phy 82, l&l ; 1933. 


Penetrating Radiation from Thunderclouds 

In their recent paper 1 B. K. J, Schonland and 
J. P. T. Viljoou throw doubts on the ability of 
ionisation methods to detect the penetrating radia¬ 
tion from thunderclouds. However, this method has 
been in uso at, this station during the thunderstorm 
season October 1932 April 1933 with practically the 
same results ns those obtained by Schonland and 
Viljoen. The order of the effect was about 1 per 
cent, as in their case, but storms had on effect when 
less than 30 km. distant. Storms less than 15 km, 
distant did not appear to have any effect and no 
appreciable diminution in the ionisation was observ¬ 
able from tlie majority of overhead storms. An 
important effect noted was that storms to the west 
of the station had more effect on the ionisation than 
those to the east, a fact which tends to confirm the 
electron spray hypothesis. The closer distance of 
approach of the storms, too, probably finds an 
explanation in this hypothesis as put forward by 
Hulbert 1 , for the station is practically located on the 
magnetic equator. 

Some evidence of a diurnal variation of 1-2 per 
cent in the radiation was also found (altitude of 
station 11,000 ft.) and practically ill phase with the 
diurnal variation of tho atmospheric potential 
gradient. Whether this is only a coincidence or due 
to a maximum of thunderstorm activity in the 
Amazon basin is yot to be proved, but investigations 
are in progress to endeavour to elucidate this point. 

J. E. I. Cairns. 

Observatorio Magnotico, Huancayo, Peru. 
(Department of Terrestrial Magnetism, 

Carnegie Institution of Washington). 

June 13. 


* Proc. Roy. Soc. 
■ Phyi. Rao. t 87 , 


A., May, 1933. 
1; 1931. 


Recording Wireless Echoes at the Transmitting 
Station 

In their communication to Nature of May 6, 
p. 657, Prof. S. K. Mitra and H. Rakshit claim to 
have succeeded in recording wireless echoes by tho 
‘method of Breit and Tuve, with the receiver at the 
transmitting station. 

Since April 1931 1 I have been using an apparatus 
I devised whioh permits such recording, without the 
difficulty mentioned by these authors of an apparent 
diminution of echoes as the receiver is brought near 
the transmitter. My device consists of a transmitter 
with a valve of, say, 100 watts, modulated by 
alternating current (commercial 50-cycle power 
supply) to transmit periodic signals of, say, 1 /1000 sec. 
duration* The receiver, placed inthe same room, is 


provided by a two-stage screen-grid high-frequency 
amplifier, one stage detector (for plate characteristic) 
and a final one-stage continuous current amplifier. 
The observations are made by a cathode ray oscillo¬ 
graph, the spot of whioh is deflected along the time 
axis by the same alternating current. The detector 
valve is made to oscillate on a frequency little different 
from that of the transmitter : then beat curves are 
observed on the oscillograms corresponding to the 
reflected wave trains (Fig. 1) * the position of the 
beat curves is a measure of the reflection height.* 

In my experiments I have never observed any 
increase of echoes amplitude by increasing the dis¬ 
tance between the two stations (up to 500 m.): this 

around pulse 
1 

■ *_ time 

udft 

t t 

second echo first echo 
Fig. 1. 

confirms the opinion of R. A. Watson Watt and 
L. Bainbridge-Bell* that the diminution observed 
by Mitra and Rakshit is due to the overloading of 
the receiver by the ground-pulse. 

Ivo Ranzi. 

Physical Institute ‘A. Righi’, 

Univorsity of Bologna, 

Italy. 

May 31. 

• For synchronisation between transmitter and receiver, the beat 
curves show by their movement the continuous phase variations, 
which the echoes sometimes present. 

1 Nuovo Cimmto, p.258 ; 1931. Rendiconti Aeeadomia Lined , v*l. 10, 
p. 40; 1032. 

• Nature, 181, 057, May 0, 1983. 


Spin and Statistics of the Neutron 

The experiments of Stem show that the magnetic 
momentum of the proton is greater than it should be 
if the proton were an elementary particle. Therefore 
the proton may be considered as * consisting’ of a 
neutron and a positron. If the Anderson positron 
is identical with the Dirac-Oppenheimer anti-electron, 
then according to the symmetry of the positive and 
negative electricity in Dirac’s theory of ‘holes’, the 
positron should have a spin momentum of | and 
should obey Fermi statistics. (This view may be 
confirmed by the fact that Dirac’s theory of ‘holes’ in 
all probability gives an explanation of the continuous 
p-spectrum, especially of the sharp upper limit.) This 
leads at once to the conclusion that, contrary to the 
present hypothesis, the neutron should have an 
integral spin momentum and should obey Bose 
statistics. „ - 

TH. $E*X. 

Institute for Theoretical Physics, 

University of Vienna. 

June 30.', ■ - - 
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Research Items 


Horned Cairn, Coward, Co. Down, Ireland. The ex¬ 
cavation of a homed cairn with unusual features on 
Goward Hill (880 ft.), 2 miles east of Hilltown, Co. 
Down, in May 1932, by Messrs. Oliver Davies, E. 
Estyn Evans and Miss Gaffikin is described in Man 
for July. The maximum measurements of the cairn 
are about 115 ft. X50 ft. x 6 ft. the material being 
loose stones with some earth. The original shape 
seems to have been somewhat parabolic, but the 
limits are irregular, especially on the south. There 
are no traces of a peristalith, except possibly at the 
north-east angle. Extending beyond the horns are 
three aligned chambers with no covering, but full 
of earth and stones. An unusual feature is the dis¬ 
position of the horns, the north horn having six 
uprights and the south three with two portal stones 
between. The diamoter of the circle is 37 ft. The 
three chambers are separated by two sills formed of 
single blocks reaching to half the height of the 
chambers. The west end is blocked by a larger stone 
4 ft. 8 in. high. Flanking the throe stones are three 
pairs of jambs, on an average 4 ft. 6 in. high, and 
against them are the orthostates of the central and 
west chambers, tilted slightly inward. No parallel 
to this method of construction is known except in a 
homed cairn just north of Belfast. Both jambs and 
sidewalls are oarried to a uniform level. The oast 
chamber presents several abnormal features, and was 
further differentiated from the other chambers by 
its contents. Above a slab laid horizontally just in 
front of the sill were twenty-two packets of ox- 
bones. The pottery, falling into two groups, ooarse 
and fine, suggests neolithic parallels but, as a whole, 
appears to belong to a Hallstatt-la T 6 ne complex ; 
but the ox-bones are thought to be more modem and 
may be the relics of a sacrifice, such as the ox-sacrifices 
of the west of Scotland and the Isle of Mon, known to 
have been offered within the lost three hundred years. 

Atlantis. Plato's Atlantis is the subject of a com¬ 
munication by Dr. W. A, Heidel to the American 
Academy of Arts and Sciences (Proceedings, vol. 68, 
No. 6) in which a new suggestion as to its derivation 
is put forward, based on an examination of the 
geographical conceptions current in Greece in the 
sixth and fifth oenturiee, b.o. There are no references 
to Atlantis in ancient times which are not derived 
from the statement of Plato. Plato relied upon two 
principal geographical comploxes, the first connected 
with the supposed shoals lying beyond the Straits of 
Gibraltar, and the second a series of catastrophes 
dividing the history of the human race into periods. 
The latter conception was certainly known to 
Hekatesus. Early Greek geographical speculation 
was interested in the limits of the land, as is shown 
by the story of the Pillars of Hercules, and as a 
consequence in the question whether the ocean was 
continuous or interrupted by a series of land-bridges. 
Hence the attraction of the circumnavigation of 
Africa. The prevailing view was that Asia and Afrioa 
were united at points other than Suez, the point of 
connexion in Asia being India, and only two con¬ 
tinents were recognised. Herodotus regarded the 
distinction of Asia and Libya as soarcely justified, 
and implied that Egypt and Libya belonged to Asia. 
The discovery of most of Asia is attributed by 
Herodotd* to Darius, under whom Skylax, sailing 
down the Ganges (it is suggested), reached the utmost 


limits of the continent. Sesostris was said by tradition 
to have reachod the bounds of Asia, where his ships 
were stopped by shallows. These, it is suggested, 
represented in tradition the romains of a cataclysm 
which had engulfed the ancient land-bridge between 
Asia and Afrioa, a parallel to conditions at the Piljars 
of Hercules. It was from this geographical specula¬ 
tion, which was probably known to Hokateeus, that 
Plato may have derived his Atlantis. 

Census of Rooks in the Midlands. A census of 
rooks in Nottinghamshire, Leicestershire, Rutland, 
Derbj'shire and Lincolnshire, was made by A. 
Roebuck during tho oarly months of 1928, 1929 
and 1930. In this total area of 5,305 square miles 
there were 1,421 rookeries, containing in all 64,133 
nests, representing a breeding population of 128,266 
rooks. This means, in that area, no more than one 
rookery, with an average of 45 nests, to oveiy 3*7 
square miles of country, or one rook to every 23 
acres of arable land (British Birds, 27, 4, Juno, 1933). 
But after the breeding season the total number of 
birds would bo increased throe times, allowing an 
average of four young to each nest; and accordingly 
food hunting becomes correspondingly intense, and 
journeys are restricted to within short distances of 
the rookeries. The author’s description suggests that 
rooks do not travel far for food, since there is no 
overlapping of feeding grounds if tho rookories are 
several miles apart, nor do the rooks range into the 
centre of Nottinghamshire, which is free from 
rookeries. It would be interesting to know if tho 
same statement applies to tho food journeys of the 
birds from their winter roosts, but the present paper 
confines itself to tho nesting rookeries. 

A Soil Arachnid from Australia. At the inaugural 
meeting of the recently formed Entomological Club 
of South Australia, hold on April 20 (president, Dr. 
James Davidson) the secretary, Mr. H. Womersley, 
exhibited mounted specimens of an interesting soil- 
inhabiting microthelyphonid Koenenia mirabilis, 
Grassi. The specimens were originally taken under 
stones in Mr. Womersley's garden but later more 
were found in tho same habitat on the lower slopes 
of Mount Osmond, Adelaide. In 1901, Dr, H. J. 
Hansen (Entom. Tidskt p. 193) surveyed critically 
this group of arachnitis and enumerated seven species 
from various parts of the world, Europe, South 
America, North Africa and Siam. Several of the 
species were new and some of the others had been 
erroneously referred to Grassi's species. In discussing 
tho geographical range, Dis Hansen was very dubious 
as to the probable occurrence of the European species 
in remote parts of the world. Thanks to Dr. Hanson's 
critical studies, it can now be stated that the species 
from Europe does occur in Australia. All the speci¬ 
mens so far found in the Adelaide district agree in 
all the minute characters given by Hansen to dis¬ 
tinguish it from the others. It is to be noted, how¬ 
ever, that they have been found only in areas largely 
occupied by man and are probably therefore intro¬ 
duced and not indigenous. Whether truly indigenous 
forms are to be found in the virgin country still 
remains to be determined. 

Descriptions of Fungi Iraperfecti. The group ‘Fungi 
Imporfeoti* forms a vast reservoir for species the 
oonidial forms only of which are known. Hie numbers 
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of fungi included therein are ho large as to make 
classification and identification difficult. Mr. K. W, 
Mason is making a very useful contribution to our 
knowledge of this group by publishing an “Annotated 
Account of Fungi received at the Imperial Mycologioal 
Institute”. The second fascicle of List II appeared 
in March 1933 (price 5*.), and contains descriptions 
of fungi belonging to the genera Coniosporiuni , 
Papularia, Pseudocamptoum, Acrimoniella f Cklamy - 
domyces, ATelanospora, Monoto&pora , Tnchocladium, 
Nigrospora anti Haplograpkiurtu The account is well 
illustrated with line diagrams and an extensive 
bibliography is appended. 

Alaskan Forest. An interesting investigation has 
been carried out by Prof. Robert F. Griggs of the 
George Washington University as a result of which 
it is reported (Science Service, Washington, Dec. 23, 
1932) that the forest of Alaska is extending north¬ 
wards. Material, collected from a bog near Kodiak 
by Prof. Griggs, was analysed by his associate. Dr. 
Paul W. Bowman, who described the results of his 
work to a meeting of the Ideological Society of 
America at Washington. The bog is 13 ft. deep, and 
situated several miles within the edge of the spruce 
forest and surrounded by well-grown trees. The 
upper 3 ft. of this deposit wore too soupy to permit 
the collection of material for analysis, but below this 
level core-cuttings were made all the way to the 
bottom. Microscopic* examination of this material 
showed great numbers of spores, but they all belonged 
to several species of ferns, with exceedingly few 
pollen grains from trees. This is taken to indicate 
that when the lower ten foot of peat were being 
formed, the bog stood in open country with ferns 
dominating the vegetation, and that the forest has 
moved in and taken possession of the land since that 
time. Prof. Griggs stated that his most striking 
observations were made at Kodiak, which is now 
V>eyond the timbered area, though old records indi¬ 
cate that areas now heavily forested were treeless 
a few generations ago. The trees at the edge of the 
forest are small and squat, suggesting an adverse 
climates but when examined they were found to bo 
growing as rapidly as the same species a thousand 
miles within its borders to the south-oast, None 
of the trees within n mile of the forest border at 
Kodiak is more than a hundred years old. There 
arc no fallen logs or other remains of trees older 
than the present generation. Three miles back from 
tho forest border the trees are more than three 
hundred years old and have attained great size. Dead 
trees and fallen logs are present as in ordinary forests. 
Instead of being held in check by climatic factors, 
this forest is rapidly migrating into new territory. 

Arctic Icc in 1933 . The “State of the Ice in the 
Arctic Seas 1932” ( Dei Danalce Meteorologiske 

Institut Aarbogcr) records a year that shows few 
departures from the normal in most parts and in 
others Jess ice than usual. The west coast of Spits¬ 
bergen was almost free from ioe from May until 
September. The north const was clear until late 
August, but the oast of the archipelago had its usual 
amount of ice. The previous winter had been open 
on the west coast. In the Barents Sea conditions wore 
favourable in summer and Franz Josef Land was 
almost clear in June. In tho Kara Sea there was less 
ice than usual. On the east of Greenland, conditions 
differed little from the normal until August, when the 
ice-belt became very narrow and easy to traverse. 


The west coast had little ice. The pack reached 
northern Iceland in March, On tho Newfoundland 
Banks bergs were very numerous in May but rapidly 
decreased in number in June. Baffin Bay had fewer 
bergs than usual. Hudson Strait had little ice in 
Hummer, In tho Bering and Beaufort Seas no great 
departure from tho normal was recorded. An ice¬ 
breaker failed to reach Wrangel Island, but for the 
first time on record a vessel, the Russian ico-breaker 
Sibiriakov, made the North-East Passage without 
having to winter. The ship left Archangel on July 28 
and reached the Bering Sea on October 1, 


1 

! 


Geology of Northern Siberia. So little is known of 
the geological history of this region that the investi¬ 
gations of B. N. Rozkov in the Norilsk and Sevema 
districts in the north-western part of tho Jeniaei-Lena 
platform are of special interest {Bull. Soc. Nat !. 
Moscoiiy sect. gM. y 10 (2), 268-294 ; 1932.) The 

formations from tho base upwards are (a) limestones 
and shales with brachiopods, corals and graptnlites, 
of Upper Ordovician and Lower Silurian age ; (b) 
the Tungus series, of Upper Carboniferous and 
Permian age, resting on the eroded surface of the 
older rooks, and consisting of productive coal 
measures followed by tuffs and lavas of basaltic 
composition. Along the Soverna River basic effusive 
rocks up to 4,000 ft. in total thickness overlie the 
older t ufts and may be wholly or in part of Mesozoic 
age. Intrusions of gahhro and related rocks are widely 
distributed throughout the area and with them 
sulphide deposits of the iron-copper-nickel association 
are found locally. The rocks have been but little 
disturbed by movements. Gentle folding occurred at 
the close of the Palaeozoic and there is later faulting 
which is thought, to be of Mesozoic age. 


! A Self-Illuminating Hand Magnifier. Difficulty is ex- 
| peri one ed in the use of a hand-magnifier of high 
| power in tho matter of illumination, for the lens has 
! to he close to the object arid the necessary light 
; cannot for the most part gain access. In order to 
obviate this difficulty, Messrs. R, and J. Beck, Ltd., 
6H Oomhill, London. E.C.3, have devised the ‘Beck 
Luminox Magnifier' in which a small electric torch is 
housed in tho handle, the light from which, controlled 
by a spring switch, is condensed by a specially shaped 
reflector, which also carrioH the lens, on to the area 
to be observed, which is evenly illuminated. The 
magnifying power is x 10 or X 15 : one model Has a 
fixed focus, another a focusing motion by moans of a 
screw so that tho magnifier may rest upon the object. 
A third model iH arranged os a compound microscope 
with a magnifying power of x 40. Various graduated 
scales and squared discs on glass are supplied for 
use with the instrument so that measurements may 
be made and counting facilitated. Wo have tested 
tho ‘Luminox Magnifier' and find it to be a con¬ 
venient instrument, useful, for example, for examina¬ 
tion of the skin and of photographic films, for bio¬ 
logical field work, and as a fabric prover or thread 
counter. The various parts are standardised and 
replacement* of lamps and batteries con be obtained 
anywhere. The instrument is heavily nickel-plated, 
is strongly made and therefore suitable for workshop 
use, and in leather case is of handy pocket-size. 


Experiments on the Melting of Metals, There m 
evidence that the melting of metals may be 
accompanied by complicated phenomena coveting a 
considerable temperature range* Webster (Proa. Boy. 
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iSoc.t A, Juno) has made experiments which seem to 
show the persistence of nuclei in metals at tempera¬ 
tures well above the melting point. The metal was 
heated in a crucible and maintained at a temperature 
above the melting point. On cooling there was, in 1 
general, considerable undercooling before solidification ] 
set in. The amount of undercooling was found to 
increase with increase in the temperature to which 
the melt had boon raised ; it was nearly independent 
of the times for which the different temperatures 
were maintained. Jt appears that nuclei persist in 
the melt and determine the subsequent solidification 
but that these nuclei disappear as the temperature is ; 
raised above the melting point. Similar results were j 
obtained for bismuth, lead and tin, though in the ! 
case of tin a few degrees superheating appeared to J 
destroy the nuclei entirely. No undercooling was 
observed in the ease of cadmium. 

Motor-Car Cylinder Wear. A report has recently ; 
been issued by the Research Department of the j 
Institution of Automobile Engineers on an investiga¬ 
tion into the cause of the wear of engine cylinders, 
which leads to loss of power, increase in oil con¬ 
sumption and, eventually, costly replacements. Al¬ 
though it has hitherto been generally supposed that 


cylinder wear occurred most rapidly when starting 
up, no conclusive evidence on this point was forth¬ 
coming, and in addition, several explanations were 
put forward to account for the wear, such as deficiency 
of lubrication, and the dilution by petrol of the oil 
on the cylinder walls. Accordingly, experiments were 
started to explore systematically every possible 
cause. These experiments extended over about a 
year. In these it was found that dilution with petrol, 
even up to 00 per cent, did not produce accelerated 
wear, and that with cylinder wall temperatures of 
J 25° 0. and under steady running, deficiency of 

oil was unlikely to he a factor of practical importance. 
It was also found that cylinder wear was practically 
independent of temperature over the sumo tem¬ 
perature range. On the other Kami, delayed warming 
up, particularly if accompanied by scanty lubrication, 
resulted in a marked increase in cylinder woar and it 
was concluded that low cylinder wall temperature 
was the main cause of high wear. The increase in 
wear at low temperatures was also shown to be related 
to condensation on the cylinder walls of water from 
the products of combustion, and evidence was forth¬ 
coming which suggests that the effect of this water was 
| to cause corrosion. In conclusion, the report suggests 
I various possible ways of eliminating cylinder wear. 


Astronomical Topics 


New Comet, The fourth comet ary discovery of the 
year (1933 d) was made on July 15 by Dr. Carrasco 
at the Madrid Observatory. 

The following position is from V.A.I. Oirc. No. 442 : 

1933 R.A. 1933 0 S.Docl. Mag. 

July I5 f, 21 h 20*0® U.T. I3>‘l(l'n24* 12 43' 10 0 

Daily motion - l m 32*, N.50' 

The comet is rather low in the evening sky, and 
better placed for southern observers ; its northward 
motion may bring it to a more convenient position 
later on. It is Dr. Carrasco’s second cometary discovery, 

Norman Lockyer Observatory. The Director’s report 
on the work of the Observatory for 1932 -33 records 
steady progress in the investigations which are being 
undertaken by Dr. W. J. S. Lockyer and Mr. D. L. 
Edwards. These include spectral studies of certain 
bright hydrogen line stars, the determination of the 
spectroscopic parallaxes of B type stars and an 
intensive study of the variable spectrum of y Cas¬ 
siopeia. With the Frank McClean telescope, 66 
negatives (average exposure 1 hour) of B type spectra 
were obtained, and with the Kensington telescope 
154 negatives (average exposure 1$ hours) of bright 
hydrogen line spectra. With the new Mond photo¬ 
graphic equatorial, 32 photographs of clusters, 
nebula} and star regions wore secured. This is an 
excellent record of observational work. 

The report of the Council of the Observatory refers 
to the outstanding event of the period covered by 
the report, namely, the inauguration by Sir Frank 
Dyson of the Mond photographic equatorial, the gift 
of Sir Robert Mond, in the presence of a large com¬ 
pany of astronomers and friends of the Observatory. 
It is well to put on record the words of the chairman, 
Sir Richard Gregory, on that occasion. “The Norman 
Lockyer Observatory is unique in being the only 
Observatory in the Kingdom maintained by a Cor¬ 
poration under the Companies Act. It is the object 
of the Observatory Corporation not to make financial 


profit or pay dividends, but rather to secure the 
profits of discovery from observations of the stars.” 
Since its formation nearly twenty years ago, the 
Observatory has boon equipped anti carried on 
entirely by private donations. During these years a 
high standard of achievement lias been maintained 
and with the new equipment an additional path of 
astronomical research will be explored. 

Astronomical Notes for August. Venus, Mars and 
Jupiter are all evening stars, but too low down, and 
Mars too far from the earth, for convenient observa¬ 
tion. Venus find Jupiter are very near each other 
on August 17 at 11 a.ra. It would be worth while 
looking for thorn in daylight. Saturn is in opposition 
on August G, but its south declination of 18° is a 
hindrance to observation. Uranus is well placed for 
observation, in Pisces, in the later part of the night. 
Mercury is fairly well placed as a morning star on 
August 19 ; it is 19° from the sun and 6° north of it. 

There is an annular eclipse of the sun on August 21; 
the aimular phase crosses Egypt, Arabia, India, 
Siam, Borneo, north Australia. The greater part of 
Europe, including the east coast of Norfolk, will see a 
partial eclipse. Attempts are to be made to deter¬ 
mine the effect of the eclipse on wireless waves. 

Two reappearances of stars occulted by the moon 
are visible under favourable conditions in London ; 
a star of mag. 6*4 reappears on August II at 10.29 
p.m. at angle 235° ; and the double star Epsilon 
Arietis, mag. 4-6, reappears on August 12 at 10.49 
p.m. at angle 208° ; the two components will reappear 
in such rapid succession that the eye must not be 
movod from the telescope after seeing the first. There 
is a penumbral eclipse of the moon about sunset on 
August 5 ; the moon will be too Ibw in England 
for useful photometric observations. 

The Perseid meteors (‘Tears of St. Lawrence 1 ) are 
usually visible for several days round about August 
10 ; the radiant is highest after midnight, but moon¬ 
light is less troublesome before midnight. 
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Photosensitising Agent in 'Geel-dikkop’ Phyllocrythrin 
By Dr. Claude Rimington and J. I. Quin 
Onderstepoort Veterinary Research Laboratory, Pretoria, South^Africa 


AS reported recently 1 , we are engagedupon thostudy 
/X of a disease ‘geel-dikkop’ or ‘yellow-thick-head’ 
in sheep, characterised by intense photosensitivity 
and a well-marked, generalised icterus. Our view, 
previously put forward, was that a special set of 
physiological conditions, both of the plant and of 
the animal, were necessary for the appearance of the 



Fig. 1. Bile porphyrin from pyridloe-tneth yl Alcohol. 

disease. We have now pursued tho study further 
upon chemical lines. 

Since photosensitisation is a characteristic 
symptom, the first step, naturally, was to look for 
the photosensitising pigment. No porphyrins or 
pigments of the ‘hypericin* type could be discovered 
in Tribulue , so it became necessary to turn to the 



FIG. 2. Symptom* of photo*ensitiBAtion 30 minutes after 
Intravenous Injection of 0*1 gm. bile porphyrin, 

animals’ blood for the isolation and identification of 
the factor responsible. 

In this we were hampered by the uncertain, even 
erratic, occurrence of the natural disease; an 
observation of fundamental importance was, however, 
made by the discovery* that simple ligature of the 


common bile duct in sheep gave rise to symptoms 
almost identical with those encountered in the natural 
disease, that is to say, generalised icterus and a 
marked photosensitivity followed by oedema of the 
unpigmonted parts, especially the face, lips, etc., and 
later, necrosis and Bloughing of tho hardened skin. 
The serum of ligation icterus cases was investigated 
and a fluorescent substance with porphyrin-like 
properties and absorption spectra in ethereal and 
acid solution was found to bo present. Normal 
sheeps’ bile (laboratory flock) was found to contain 
traces of a similar, if not identical, pigment. In 
order to procure larger quantities of bile for isolation 
puri*>sen, we introduced bile fistul® instead of ligating 
the duct in a number of shoop and in every ease it 
was found that within 48 hours after the operation, 
the concentration of porphyrin-liko pigment in the 
bile had risen to about ten times that found in normal 
bile, probably owing to the ingestion of more green 
feed. 

Conditions were such that bacterial growth in the 



Fio. 3. Same animal on the following morning. GSdematou* 

* well Inge and pendulous, awoJlen ear*. 

fistula fluid and infection of the gall bladder were 
carefully avoided. The hypothesis that normal 
excretion might bo largely in tho form of a leuoo- 
compound has boon entertained but cannot, so far, 
be substantiated by direct experiment. 

Tying off the fistula tube so that a condition equiva¬ 
lent to simple ligation of the duct ensued, again led 
to marked photosensitivity. 

We have now had an opportunity of comparing 
these findings with samples of bile, serum, etc., taken 
from actual geel-dikkop cases in two different out¬ 
breaks. From every serum examined, the same 
porphyrin-like pigment was isolated and this in no 
way differed from that found in the experimental 
obstruction coses. Further, the biles of the sick 
animals in each instance contained large amounts of 
the same pigment, ranging from four to fifteen times 
the normal bile concentration. The identity of the 
porphyrin-like pigment in the experimental and geel- 


















July 29, 1933 


NATURE 


179 


dikkop oases has been established with certainty by 
means of comparing absorption spectra, crystalline 
forms from different solvents and its conversion into 
the same methyl-ester by esterification (Fig. 1). 

With larger quantities of pigment derived from 
the working up of dried fistula bile we have now been 
able to recognise the pigment as the chlorophyll 
derivative, phylloerythrin, a true porphyrin as 
shown by Fischer et al* t and first discovered in 
bile by Ltibisch and Finch lor 4 . 

The identification of the pigment was based upon 
elementary analysis, absorption spectra in acid and 
in ethereal solutions and elementary analysis and 
melting point of its methyl ester. 

Marchlewski* showed that the excretion of phyllo¬ 
erythrin was relatod to the amount of chlorophyll 
in the diet. We are at prosent investigating the 
factors responsible for its formation. 

Phylloerythrin has not, so far, been recognised as 
a photosensitiaing substance. That it is photoactive 
wo have proved by injecting 0*1 gm. intravenously 
into an unpigmented merino sheep. Within about 
thirty minutes, the animal became intensely sensitive, 
crouching in an endeavour to avoid the sun’s rays, 
flinching, shaking the head and ears and finally 
lying down in a peculiarly contorted position (Fig. 2). 
Swellings of the lips and oars were soon noticeablo 
and the next day a largo pouch of oodematous fluid 
distended the loose skin in the intermandibular space 
(Fig. 3). Smallor quantities injected into white mice, 
subcutaneously, killed these animals within half an 
hour when exposed to the sun’s light. An identical 
result was obtained using a specimen of phylloerythrin 


prepared from chlorophyll by chemical means. The 
final proof is therefore obtained that the photosensi¬ 
tivity which characterises the disease ‘tribulosis 1 or 
‘geel-dikkop’ is duo to the passage into the blood¬ 
stream of the plant porphyrin, phylloerythrin, 
derived ultimately from ingested chlorophyll and, 
for some roason or other, present in the bile of these 
eases in abnormally large quantities. 

Of course, the reason for the icterus in geel-dikkop 
is still being sought. It would appear that affected 
animals suffer from an insufficiency of the liver, 
whereby biliary secretion fails and icterus conse¬ 
quently develops ; there is no demonstrable obstruc¬ 
tion of the bile ducts. A further possibility, which 
wo have not lost sight of, is the hypothetical pro¬ 
duction of bilirubinoid substances from pigments of 
plant origin. 

The finding that a chlorophyll derivative is the 
cause of photosensitivity in geel-dikkop explains why 
not only Tribuhis but also other plants can cause 
tho disease. No light is yet thrown, however, upon 
the peculiarly erratic naturo of its appearances, and 
wo still incline to the view that the physiological factors 
are here of paramount importance. The production 
of porphyrins by tho action of micro-organisms upon 
chlorophyll is being investigated. These results 
together with full details of the above findings will 
be published shortly. 

1 Quin mid lllminffton, Natitrib, 130. 920, Doc. 17, 1932. 

1 Quin, forthcoming publication. Nineteenth Report of the Director 
of Veterinary Services, Union of South Africa. 

* Fischer, Moldenhauer »nd 8ila, Liebifft Ann., 485, 1 ; 1931. 

* Lfibisoh and Flsehlcr, Monattheft. Chsm ., £4, 33ft ; 1904. 

» Marchlcwshl, Z. I'hytioL Chem., 48. 208 ; 1004-5. 


Electrical Interference and Broadcasting 


T HE modem widespread use of brood cos ting 
receivers of continually increasing sensitivity 
has made most listeners familiar with the interference 
which arises from tho operation of various types of 
machinery and apparatus from the electric supply 
mains. It may not bo generally known how much 
the listening public is indebtod to the experts of the 
Post Office for doing whatever lios in their power to 
prevent or cure interference of this kind. 

At last year’s Radio Exhibition at Olympia, a 
very interesting demonstration was given of the 
manner in which the interfering noises on a wirelosB 
receiver, which ariso from the operation of electric 
fans, vacuum cleaners, refrigerators and flashing 
signs, may be eliminated by the connexion of a 
suitable choke-condenser by-pass arrangement to 
the machine or apparatus causing the disturbance. 
More recently the Institution of Post Office Electrical 
Engineers has published a paper by Col. A. S. Angwin 
containing an account of what has been accomplished 
in combating this ‘man-made* interference. 

This paper states that the Post Office organisation 
is dealing with cases of electrical interference at the 
rate of some ten thousand a year and the information 
resulting therefrom is centralised in the Radio Section 
of the Engineer-in-Chiof’s office in London. All 
complaints reach that office after investigations have 
been made, and there has been in consequence a 
gradual accumulation of knowledge of the various 
types of interference and the means found most 
suitable for minimising it. 

The interference associated with supply mains 
and with electrical machinery and apparatus can 
be classified into two main groups, comprising radio 


and audio-frequency disturbances respectively. Col. 
Angwin’s paper states that most of the interference 
belongs to the first group, and is attributable to 
sudden changes in current in the electrical circuits, 
such os may he caused by switch gear, commutators, 
faulty contacts, etc. By connecting suitable by-pass 
arrangements in tho manner roferred to above, the 
high frequency transients resulting from these effects 
aro restricted to small areas of the mains as remote 
as possible from the receiver affected. 

There would appear to bo some reason for adopting 
the suggestion put forward recently in the Wireless 
World , that the responsibility for fitting these inter¬ 
ference-preventing devices should rest with the 
manufacturers of the electrical machinery and 
appliances. Medical high-frequency apparatus is 
particularly difficult to deal with ; it appears that 
operation inside screened enclosures is the only 
satisfactory solution. In the case of electric tram¬ 
ways, and particularly trolley buses with an over¬ 
head wire supply, a remedy was found in the fitting 
of special chokes in the trolley arms. These chokes 
are constructed to have a high impedance at the 
frequency of the broadcasting transmitter serving 
the area concerned, and in many cases this remedy 
has proved very successful indeed. 

With the increased use of short and ultra-short 
waves for broadcasting and television purposes, a 
further type of interference is experienced. This 
arises from the ignition systems of internal com¬ 
bustion engines, which are capable of setting up direct 
radiation on very short wave-lengths. This trouble 
has already been encountered in acute form in aero¬ 
planes equipped with wireless, and it appears that 
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complete metallic screening of the whole ignition 
system is the only really effective remedy. 

From this brief survey it will be evident that the 
problems of electrical interference with broadcast 
and general wireless reception are being very effect¬ 
ively handled by expert engineers of the Post 
Office, and that a steady reduction of this trouble 
is likely to take place as general application is 
made of the principles which have already been 
evolved. 

Genetics Research at Cold Spring Harbor 

"'HE Year Hook of the Carnegie Institution of 
Washington (No. 31) includes a report on the 
work of the Department of Genetics at Cold Spring 
Harbor, Investigations have been continued mainly 
with Datura and Delphinium, Drosophila and Sciara , 
Daphnidtc, pigeons, mice and man. Increased liaison 
between genetics and other fields, such as embryo- i 
logy, physiology and pathology, is in evidence. 

The Y'gene for miniature wing in Drosophila*virili* 
arises as a mutation only in somatic cells. It is sex- 
1 inked and unstable. Four modifying genes have now 
been found which increase its instability and are 
located in different chromosomes. Ten new mutations 
have been found in this species. 

In Datura , the collection of about 550 introduced 
races from many parts of the world by BlakeHlee has 
led to the recognition of more than 160 characters, 
many of which have been shown to be due to single 
‘genes. Five different kinds of male-sterile mutants 
have appeared, one of which is dominant arid is 
located in the 9 10 chromosome. One male-sterile 
plant produced a tetraploid mutation. Eight types 
with rough or glaucous leaves have boon found, one 
of which is dominant and is linked with a chromosome 
complex duo to translocation between chromosomes 
1*2 and 11 12. Among pollen mutations is a typo 
from Hungary with twinning of meiotic chromosomes, 
leading to giant pollen grains with so many as 96 
chromosomes. Another type is asynaptic, and in 
yet another the pollen grains are starchless. Of 
prime types, that is, with interchanged or translocated 
chromosomes, 57 have been found, in 33 of which 
the modified chromosomes have been determined. 
Several pure-breeding types have been synthesised 
which are homozygous for a condition in which a 
fragment of one chromosome is attached to another. 
Two of these have 26 chromosomes. Other evidence 
shows that segmental interchange is of widespread 
Occurrence in Datura species. 

In pigeons a third hormone from the anterior 
pituitary, called prolactin, has been isolated by 
Riddle and his associates. It is the special agent 
which induces cropland formation. Injected into 
non-pregnant guinea pigs and rabbits, it induces 
lactation in them in three to five days. It is also 
found that female pigeons have larger anterior 
pituitary and longer intestines than males. Cytologioal 
studies of leukemia in mice have led to its classifi¬ 
cation as a form of cancer. Inheritance of spontane¬ 
ous leukemia is being studied by MacDowell. 

As regards man, the investigations include 
genetical studies of otosclerosis and differences in 
sensory thresholds, especially bitter tastes and the 
odours of various flowers. Studies of growth-rates, 
metabolism and racial differences among whites, 
Maya Indians and Negroes are also recorded, and 
Steggerda has plotted the distribution of mutations 
among the Indians in North America. R. R. <3, 


University and Educational Intelligence 

Edinburgh. —The University Court has approved 
of an arrangement for an exchange of duties for the 
session 1933-34 between Dr. Neil Campbell, lecturer 
in organic chemistry, and Dr. L. A. Bigelow, assistant 
professor of organic chemistry in Duke University, 
North Carolina. 

Dr. E. G, V. Pereival has been appointed lecturer 
in the Department of Chemistry. 

Leave has been granted to Prof. E. P. Stubbing, 
professor of forestry, for the spring term of 1934, 
to enable him to visit West African forests, and to 
Mr. H . S. Ruse, lecturer in mathematics, for 1933-34, 
in order that he may accept a Rockefeller fellowship 
in mathematics at Princeton University. 

London.— Dr. R, A. Webb, since 1929 University 
lecturer in pathology at Cambridge, has been 
appointed University professor of pathology (London 
School of Medicine for Women). 

The Sir George Jesse I studentship in mathematics 
for 1933 lias been awarded to Mr. L. W. F. Elen, of 
University College. 

St. Andrews. -Dr. O. A. Oeser, of Dartington 
Hall, Tot new, lias been appointed to the lectureship 
in experimental psychology vacant by the retire¬ 
ment of Mr. C. A. Mace on his appointment to a post 
in Bedford College, London. 

W ai.ks. -The fiftieth anniversary of the opening 
of the University College of South Wales and Mon¬ 
mouthshire, which falls this year, has been celebrated 
in u number of ways during the past session. A 
history of the College has been written by Prof. A. H. 
Trow, the former principal, and Mr. D. J. A. Brown, 
the registrar. At the degree congregation of the 
University of Wales held on July 20, honorary 
degrees wore conferred on a small number of in¬ 
dividuals who have rendered conspicuous service to 
the College. This was followed by a reception in 
the evening at which Lord Treowen, the president 
of the College, received some 2,000 guests. Con¬ 
gratulatory addresses were presented by the repre¬ 
sentatives of 22 British and Irish institutions of 
university rank. 

Prof. A, A. Read is retiring at tho end of the 
session after forty years in the service of the College, 
and the Council has appointed Dr. W. R. D. Jones, 
lecturer in metallurgy, to succeed him as professor of 
metallurgy and fuel technology. 


The programme of cinematograph films to be 
shown during August by the Empire Marketing Board 
at its cinema at the Imperial Institute has recently 
been published. Many interesting titles are included 
among the films, which are chiefly of geographical, 
industrial, agricultural and biological interest. The 
programme, which also contains details of timeB of 
sessions, etc., can be obtained from the Secretary 
of the Imperial Institute, South Kensington, London, 
S.W.7, 

The Carnegie Trust for the Universities of Scotland 
has been in operation since 1901, when it was endowed 
by its founder with a capital of £2,006,000. Jk its 
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thirty-first annual report, the executive committee, 
reviewing the trustees* stewardship since its inception, 
describes how by judicious management during and 
sinoethe War,the capital has been increased to throe and 
a half millions sterling. In the academio year 1931-32, 
the grants to universities and extra-mural institutions 
(chiefly technical, agricultural and medical colleges 
and the Rowett Research Institute) amounted to 
£62,000, distributed between libraries (£6,000), 
buildings and permanent equipment (£37,000) and 
the endowment of teaching and other general purposes 
(£9,000). Awards of fellowships, scholarships and 
grants for research absorbed £17,000. Assistance in 
payment of class fees of 4,389 students amounted to 
£67,620. Inquiry into the financial circumstances of 
applicants for assistance disclosed 710 specially 
necessitous cases in which full payment of class 
fees was granted. To secure that Trust assistance 
should be restricted to students who have shown an 
aptitude for taking full advantage of their oppor¬ 
tunities, the standard of educational qualification 
was recently raised, but only five per cent of 
applicants for 1932-33 had not reached the new 
standard. Spontaneous repayments by former bene¬ 
ficiaries of class foes paid for thorn by the Trust 
amounted to £1,698. The aggregate amount of such 
repayments up to date from 1901 is £30,773, distri¬ 
buted as follows : madieino £13,360, arts £11,452, 
science £5,368, other faculties £613. 


Calendar of Nature Topics 
Commerce and Ducks 

With the close of the nesting season, the legal 
restrictions upon the slaughter of birds slackens, and 
commerce (as well as the sportsman) begins to sur¬ 
vey the prospects. On July 27 the close season for 
ducks comes to on end in Holland and between that 
date and February 14 great destruction takes place. 
It is said that there are 146 duck decoy-ponds in 
Holland alone and that their average annual catch, 
which supplies an extensive and profitable canning 
industry, is 300,000 ducks. In Germany there are 
eleven decoys with a catch of 40,000, and two Danish 
ponds contribute a further 12,000. The English 
catch is insignificant, at about 600 a year. The 
ducks killed in these countries are by no means 
wholly the product of the countries ; indeed the 
majority of the ducks killed in Holland appear to 
come from Scandinavia and Finland. 

Migration, therefore, brings about the curious 
situation that the country which breeds the birds 
oan have practically no share in the duok harvest, 
since legal restrictions cover the breeding season; 
while countries which have no responsibility for duok 
protection reap the harvest. The northern countries 
allege that there has been a serious falling off in the 
number of their breeding ducks, owing to the 
slaughter which takes place in the winter haunts, 
over which they have no control. 

Hero dearly is opportunity for international 
arrangement, for any serious reduction of the breed- 
*ug papulation in the north will redound adversely 
upon the commercial catch in the south. The 
8 uggesUon was made at the International Ornitho¬ 
logical Conference of 1932 that a tentative effort to 
right the situation might be made by curtailing the 
flfeaaoh so that It lasts only from September 15 
*0 , r;.:'' 


Increase of Woodcock in Great Britain 
With the end of the legal close season, which in 
general protects all birds in Britain from March 1 
until August 1, quail and woodcock shooting begins. 
As natives of Britain the two birds stand in contract, 
for while quail are less abundant than they used to 
be (see Nature: Calendar, March 4, p. 337), wood¬ 
cock havo increased enormously. In 1770 Gilbert 
White wrote : “it cannot be denied, but that nOw 
and then wo hear of a woodoook’s nest, or young 
birds, discovered in some part or other of this island; 
but then they are always mentioned as rarities/ 
and somewhat out of the common course of things*' ; 
and two years later Pennant stated that there was 
no account of those birds breeding in Scotland. 

Since then a remarkable increase has taken place, 
and the woodcock is to bo found breeding throughout 
Britain, in some districts in considerable numbers. 
Two changes have contributed to the increase : the 
growth of many plantations of trees sinco the begin¬ 
ning of the nineteenth century affords suitable 
nesting sites, and the protection of the birds during 
the close season has enabled them to multiply in 
safety. The value of protection is well illustrated 
by the cliango it has brought about in the shooting 
of woodcock. Sir Herbert Maxwell has recorded that 
in his young days the Easter holidays wore looked 
upon as the best season for shooting woodcock, the 
belief being that tho birds which at that time 
collected upon tho coast had gathered in preparation 
for tho spring emigration to northern countries. But 
these flocks wore really immigrants, most of which 
prepared to nest in Great Britain. The institution 
of a close season beginning on March 1 saved these 
birds as breeding stock, and the remarkable increase 
since is in great part the compound interest of the 
capital so saved. 

Breeding Season of the Grey Squirrel 

With the passing of July the breeding season of the 
grey squirrel (Sciurus carolinemia ) in Britain draws 
to a close. In the native haunts of the species, in 
the eastern states of the United States, the first young 
appear in March and two litters are often raised in a 
year, and in Britain, Ruth Deanesly and A. S. Parkes 
found (out of a relatively small number of individuals) 
pregnant females even in January and February, 
while the monthly numbers of pregnancies, reaching 
two apices, in March and June, suggest that here 
also the grey squirrel may be double brooded (Phil. 
Trans. Roy . Soc. f London , B, 222, 47 ; 1933). In the 
United States the young number four to six in a litter; 
in Britain the average size of a litter, judging by the 
number of foetuses and nest young, appears to average 
3-6. The annual reproductive oycle differs in 
the two sexes, for while the females have a definite 
period of anrastrus lasting through autumn and early 
winter, when the reproductive organs are atropine, 
in the males spermatogenesis continues actively 
throughout the year, having no quiescent period such 
as occurs in mammals like the ferret. Female grey 
squirrels begin to breed when rather less than a year 
old, and although neither the period of gestation nor 
the duration of lactation has been determined, the 
combined periods, approximately represented by the 
interval between two litters, is about three months. 

Hot Summers and the Spread of Duckweed 
The commonest British duckweed (Lenma mmor, 
L.)—a favourite haunt of Hydm—produces its tiny 
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flowers in July. Very hot summers are favourable 
to the increase of the rarer L . gibba, L. p which has 
been shown to require a higher temperature than 
L. minor for both flowering and budding. The 
remarkable spread of this species, under appropriate 
conditions, may be judged from Hegetmaier’s case 
of a piece of water about half an acre in extent which 
was found during hot summer weather to have a 
border a few feet wide of fronds of L, gibba . Vegetative 
growth took place with such rapidity that ninoteen 
days later nearly the whole surface was thickly covered. 

Summer Rains and the Distribution of Organisms 
The low water conditions due to summer drought 
coincide in J uly with the maximum growth of aquatic 
vegetation generally, with the result that in many 
rivers the dwindled stream becomes greatly impeded 
by masses of plants, among which the aquatic species 
of Ranunculus are prominent. In heterophyllous 
species which reach to and grow thickly at the sur¬ 
face, a semi-solid obstruction is formed, round the 
margin of which there is constant attrition of floating 
leaves and flowers by the current. Fragments thus 
removed are probably of consequence in the spread¬ 
ing of the plants concerned, as well as in tho distri¬ 
bution of small attached invertebrates, at a time of 
year when temperature facilitates establishment in 
new sites. Sudden flushing of tho river in consequence 
of a summer thunderstorm or sudden heavy rainfall 
results in greatly increased damage to the aquatic 
flora, and a coarse meshed net hung in the current at 
such a time will readily become choked with pieces 
of water plants. In Ranunculus fiuitans , the flowers 
of which are not carried well above the surface, a 
very slight inundation may result in failure to set 
seed. In shallow rivers suddenly subjected to flood 
water, marked shifting of the bottom may occur and 
mosses and other lesser plants suffer in the general 
disturbance. So also may be influenced the distri¬ 
bution of the egg masses of various aquatic insects. 
A definite relation has been noted between vege¬ 
tation and the abundanoe of some species. Perceval 
and Whitehead studying EphemcreUa ignita found 
200 per sq. dec. in moss, and 30-60 per sq. dec. 
among filamentous algae ( Cladophora , etc.). The 
eggs of E. ignita on extrusion are bound by a stiff 
substance which absorbs water and cements the 
falling eggs to underwater plants and other objects. 
Egg masses thus attached have been found in 
numbers among river flotsam. 

Veraflilio 

. In the equatorial regions of the Amazon and Congo 
valleys, the year is divided into two wet and two 
dry seasons almost equally spaced, Proceeding 
northward from the equator, the first rainy season 
comes somewhat later and the second rainy season 
somewhat earlier, until they combine as the single 
rainy season of the northern summer, generally 
termed a ‘monsoon’. In many places, however, this 
rainy season is partly interrupted by a somewhat 
drier period towards the end of July. On the Atlantic 
coast of Mexico and in Central America, this break 
lasts for two or three weeks and is known as the 
Verafliflo or ‘little dry period', in contrast to the 
Verafto or main dry period. It is never rainless, but 
affords some relief from the torrential downpours of 
June, which recur in August and September. The 
long dry season or. Verafio usually commences to¬ 
wards the end of November, and is practically rainless 
in many places. 


Societies and Academies 
London 

Physical Society, July 7. F. Twyman and G. F. 
Lothian : Conditions for securing accuracy in 
spootrophotoinetry. Tho first section deals with 
absorption spectrophotometry in application to 
chemistry and includes consideration of the various 
methods in use, namely, photographic, visual and 
photoelectric, the optimum conditions for each 
method being stated ; and the three types of method 
are compared. The second section is concerned with 
spectrophotometry as a means of describing a 
radiation, for example in connexion with colorimetry, 
the comparison of light-sources, and quantitative 
spectrum analysis. W. E. Williams : Studies in 
interferometry (2). The construction, testing and 
use of reflection echelons for the visible and ultra¬ 
violet regions. The various methods of mounting 
are compared. A method is described whereby the 
instrument can be used for wave-length measure¬ 
ments. It is further shown that the echelon provides 
an alternative means of standardising length units in 
terms of a wave-length of light. E. V. Appleton : Two 
methods of ionospheric investigation. Both methods 
involve measurements of the equivalent height of 
reflection for a number of electric wave fre¬ 
quencies. Different relations ore expected and 
found to exist between the equivalent height 
and the frequency for the ordinary and extra¬ 
ordinary magneto-ionic components. It is found that 
magneto-ionic double refraction is caused by region E . 

For daytime conditions, and rnoro frequently in 
summer than in winter, evidence of the existence of 
a protuberance or ledge on region F is found. 
Evidence of tho existence of ionisation between 
regions E and F (‘intermediate region*) has also 
occasionally been obtained at noon, so that the whole 
ionospheric configuration may bo regarded as a com¬ 
posite structure of four components, regions E { , E n % 

F r and F ir . Usually only regions E 1 and F fl are 
of importance (see Nature, June 17, p. 872). A. H. 
Jay : A high-temperature X-ray camera for pre¬ 
cision measurements. A high-temperature X-ray 
camera has been designed for taking powder photo¬ 
graphs which show well-resolved K a doublets at high 
angles of reflection, enabling an accurate estimate 
of line position to be made. The temperature of the 
specimen was found in the following way. Photo¬ 
graphs of silver, from which tho lattice dimensions 
were calculated, were taken with varying heating- 
currents. The coefficient of expansion of silver was 
used to convert lattice-spacing measurements to 
degrees centigrade. A curve relating the watts in 
the furnaces to the temperature of the specimens 
was thus obtained. A. Elliott ; The intensities ; of 
bands in the spectrum of boron monoxide. The 
intensities of the a bands of boron monoxide have 
been measured by means of an arrangement which 
gives the intensity of a whole band. Precautions for 
the detection of systematic errors ore described* 
and the probable error is estimated at about i.fljw,, 
cent. The intensity ratio of the B n O and 'WQt': 
bands has been measured for two of the a bends/ 
The result, 3 *6 :1, is in satisfactory agreement 
a previous determination of the isotope inten 
ratio in the (3 bands of boron monoxide,, 

J. F, Hbard : Preasufo effects in the sriijait^ 
apd Xen. The'first' 

, have been exammed ! 
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pressure, lines of the X© j speotrum show broadening^ 
which correspond qualitatively to their respective 
Stark effects. This points to the existence of strong 
interionio electrio Helds within the discharge. Many 
pressure displacements in the Xe n spectrum ore 
also found, and it is suggested that these too have 
their origin in interionio fields. E. Gwynne Jones : 
Hyperfine structure in the spark spectrum of cad¬ 
mium. The Cd it spectrum has been investigated 
in the region XX4200-8500 with Fabry-Perot etalons. 
Of the 13 lines examined, only X8O07 has any 
structure. From the structure of the 6^4 term it 
is calculated that the g(I) factor of the odd isotopes is 
— 1 *25 proton magnetons. 

Leeds 

Philosophical and Literary Society, June 21. R. 
Whiddington and J, E. Taylor ; Preliminary note 
on the probability of certain electron excitations in 
helium, argon and noon. Experiments on the excita¬ 
tion of argon and neon by electrons of energy between 
00 and 360 volts have been carried out. The variation 
of the probability of exoitation of the (3VS — 4 l P) 
level in argon is almost linear over the range con¬ 
sidered. This is a similar result to that obtained with 
the (l 1 ^ — 2*JP) singlet transition in helium. The 
curve obtained for the combined excitations 2 l 8 — 3 l P, 
and 2VS—3 8 P, (unresolved) for neon show a marked 
hump at an electron voltage of 100 volts. This is in 
agreement with recent theory on the variation of 
probability of a triplet excitation with voltage. 

G. W. Brindley : Energy losses of slow electrons 
in nitrogen. The method developed by Whiddington 
and others for measuring the energy losses of electrons 
in gases, has been applied to the case of nitrogen. The 
chief losses are 8*6 volts, 12 *26 volts, 12 *9 volts and 
14*9 volts, the second and third losses being much 
the most probable. These results agree with the 
spectroscopic singlet levels, ‘a’ (8*60), ‘ 6 ’ (12*62) and 
b and c (12*79 and 12*88). The 14 *9 volts loss agrees 
with the D triplet level if Sponor’s value of 13 volts 
is assumed for the C triplet level. These results do 
not agree with results given by Rudberg for nitrogen 
using a similar method. N. F, Barber : Note on 
the shape of an electron beam bent in a magnetic 
field. Cross -sections of a conical beam bent in a 
magnetic field ore considered with particular reference 
to the experimental investigation of the velocity 
distribution in an electron diffraction cone. A general 
formula for the shape of the sections for any angular 
deviation is deduced, and it is shown that it is 
elliptical to the first order, distorted by second order 
terms which are negligible with the small diffraction 
angles usually involved. The points at which the 
ellipses degenerate to a line are considered and shown 
to obey a simple rule, of which the usual 180° focusing 
in a magnetic field is a special case. The arrangement 
°f an apparatus for maximum sensitivity in detecting 
a velocity difference in the cone is considered. H. M. 
Dawson and W. Lowson : The induction period in 
the production of glyoolli© acid by the hydrolysis of 
‘^lofmi-Bubstituted acetates. In the early stages of 
the hydrolysis in fhirly concentrated solutions of the 
alkali salts* it is found that the halogen is eliminated 
at constant speed whilst the rate of formation of 
glycoUto bcid increases continuously until it becomes 
the sate of formation of halide, A 
fbr ^he evaluation of the induction period is 

with solutions, o i so^ um, ■ > 


equal to 3,000 minutes. J. H. Elliott : Growth and 
differentiation in the vascular system during leaf 
development in the dicotyledon. In the leaf of Acer 
Paeudoplatanus, cambial activity recommences at the 
junction of petiole and lamina and proceeds basi- 
pc tally down the petiole and aoropetally along the 
main vein. In Casianea vulgaris cambial activity 
recommences at the base of the petiole and proceeds 
acropetally along both petiole and lamina. In both 
leaves xylem is produced only while the loaf is ex- 
tending. In Acer secondary phloem is produced only 
subsequent to the cessation of extension, but in 
Castanea it is produced throughout the life of the 
loaf. J. A. Moy-Thomas : Notes on carboniferous 
fishes in the Leeds City Museum. (1) Sharks. This 
paper is the first of a series figuring and redescribing 
Dr. Wellbum’s typo specimens of fossil fish recently 
purchased for the Leeds City Museum. It includes 
figures and additional description of Petalodus 
omatue , W., Janassa sulcata , W., Psephodus minutus , 
W., and Euctenodopsis tenuis, W. J. sulcata is shown 
to be probably only another form of J. lingumformis , 
Atthey, from which it is scarcely satisfactorily dis¬ 
tinguished. E. L. E. Whkatcroft : Measurements 
of the maintenance potential of a glow discharge in 
air. Measurements made with a glow discharge tube 
having plane electrodes, when the spacing is so 
reduced as to contract the Crookes’s dark space, show 
that the potential needed to maintain a current 
differs very little from the striking potential. Both 
potentials are functions of pressure and spacing, if 
a small empirical correction be made for conduction 
to the edges of the elctrodes. 

Paris 

Academy of Sciences, June 12 (CM., 196, 1763-1840). 
Henry Le Chatelier : The law of displacement of 
chemical equilibrium. Charles Achakd, Augustin 
Boutaric and Jean Bouchard : The antioxygen 
properties of certain alkaloids. All the alkaloids 
studied clearly reduced the fluorescent power of 
uranine both in aqueous and alcoholic solutions. 
Henry Fairfield Osborn : The principles which 
have governed the biomeohanioal evolution of the 
mammals. K. L. Hiong : Meromorph functions in 
the unity circle. G. Bouligand : The general 
properties of multiform correspondences. E. Blanc : 
The structure of certain general laws governing 
multiform correspondences. Mlle. Marie Charpen- 
tibr : The semi-continuity of inclusion of the 
trajectories of dynamics. A. Le&nard s Formul® of 
recurrence for the integrals of attached functions of 
Legendre polynomials. Raphael Saleh ; The 
extremal properties of certain trigonometric poly¬ 
nomials. Leroux : Comparison of dynamioal Pitot 
tubes. Mice. E. Chandon, B. dh Volontat and A. 
Gouobnhbxh ; Apparatus for the measurement of 
the absolute personal equation in observations, with 
the prism astrolabe. Three types of apparatus are 
described and the personal equation of three observers 
with eaoh type given. Earna Sevin 1 The contrac¬ 
tion of the universe. E, Bandbret ; Liesegang rings 
obtained by electrolysis. When a current is passed 
through a layer of gelatine containing potassium 
bichromate, using silver electrodes, bands exactly 
resembling Liesegang rings are formed from the 
anode.' The bands are finer than rings obtained by 
the drop of silver nitrate method. Jean Rottxxeau : 
An amplifying voltmeter. Ift the valve amplifier 
described, a variation of 20 microvolts produces a 
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variation of 0*04 milliampere in the milliammeter 
circuit. The main advantage of the arrangement is 
its stability* L&on and Euo4ne Bloch : The struc¬ 
ture of the principal Raman line of benzene. The results 
given agree well with those of Hewlett but not with 
those of Grassmaim. M. HaIssinsky : The separation 
of the elements 88(Ra), 89(Ac), and 90(Th) with the 
aid of organic solvents. The method of separation 
is based on the facts that thorium-X nitrate is 
insoluble in absolute ethyl alcohol whilst meso- 
thorium-2 nitrate, the isotopo of actinium, is easily 
soluble in. this solvent, as is also thorium nitrate. 
On adding pyridine to the alcoholic solution of the 
two latter salts, thorium alone is precipitated. G. 
GinfcBEN and L. Hermans : The phenomena of 
passage produced by the y-rays. Hoffmann, Stcinke 
and Schindler found the ionisation effects produced 
by ultra-radiation varied after interposition of equiva¬ 
lent metallic layera. Exactly similar effects have been 
found by the authors with the y-iays, and Workman 
has recently obtained the same results. The authors 
give reasons for not accepting Millikan's view of the 
electromagnetic nature of the ultra-radiation and 
consider that the observed results are due to the 
action of secondary corpuscular rays set free in the 
interposed screens. La. Goldstein : Atoms of recoil 
in gaseous media. Electronic affinity. W. Broniew- 
ski and J. Smolinski : The structure of the iron- 
nickel alloys. Admitting the existence of the com¬ 
bination FeNii, the structure of the iron-nickel 
alloys allows of the following interpretation: up to 
28 per cent nickel, solid solution of FeNi* in iron : 
28-32 por cent of nickel, mixture of two limit solid 
solutions : 32-67 *8 por cent nickel, solid solution of 
iron in FeNi,: 67 *8-100 per cent nickel, continuous 
solid solution of nickel and FeNi a . Paul Baby and 
Emile Fleurbnt : The limit of degradation of 
solutions of india-rubber. Paul Baud : John Holker 
and the manufacture of sulphuric acid in France in 
the eighteenth century. The first French manu¬ 
facture of oil of vitriol was due to the efforts of John 
Holker and his son, but was not commenced until 
1769. Habnibt : The transformation under pressure 
of thionates and ammonium thiocyanate into sulphate 
and sulphur. A. Travers and Bauer : The change 
of constitution of tricalcium phosphate after fusion. 
Mme. Ramabt-Lucas and Mlle. Wohl : The com¬ 
parative solubility of isomers according to their 
absolution spectra. The isomerisation of the aryl- 
amines. P. CarrA : The mobilities of the alkyl 
radicals in their chlorosulphitee. L. Debucqtjbt and 
L. Vblluz : Some new combinations of hexa¬ 
methylenetetramine. The compounds with chromates, 
bichromates, ferricyanides and ferrocyanides de¬ 
scribed may have applications in micro-analysis. 
Nils Stbndal ; The characterisation of the higher 
fatty acids in the form of mono-ureides. Pierre SOe 
and Georges W^troff : The alkaline salts of 
orthoxyquinoline. Mlle. R. Mendes da Costa : 
The absorption in the ultra-violet of some P-aryl- 
acrylic acids and their derivatives. B. Brajnikov : 
The first results of a study on the surface alteration 
of chalk. The mechanism of the alteration. G. 
Mistardis : The quaternary grits of Attica. Albert 
d» Lappabent ; The [geology of the] neighbourhood 
of Axnpus (Var). Carl StGrmer ; Clouds in the 
stratosphere. H. Colin and H, Bblval ; R&fftnose 
in cereals. Antonio Sosa : A new heteroside from 
o lba< A. Gk. Holland® : The cytological 
struoture of Bactibts mtmtikrfa cQmpkwp0raaxLd of 
BaciUospira (Spmtkm) pmdhmm, Paul Wnraaw- 


bsrt : The slow determination, at the time of 
gastrulation, of the organising centre of amphibians, 
demonstrated in Didcoglossus by the experimental 
ascent of the dorsal rim. A. Magnan, A. Saente- 
LagubJ and Cl. Magnan : Contribution to the study 
of the mechanism of flight in insects. Ch. Joyhux 
and Jean G. Baer : The evolutive cycle of a tape* 
worm from the snake. 
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Industry and Research Endowment 

I T was formerly a matter of some concern in 
Great Britain that scientific research, both pure 
and applied, had not that liberal endowment which 
it enjoys in the United States, and this is still very 
often the subject of rather invidious comparison ; 
although, from the point of view of Government 
grants, scientific research has recently suffered per¬ 
haps even more? drastic cuts in the United States 
than in Great Britain. An investigation of the 
real position in regard to post-graduate scholarships 
recently undertaken by the Society of Chemical 
Industry—the results of which have just been 
published in the Society's Journal —show, however, 
that so far as scholarships are concerned, the 
youth of Great Britain is fairly well served. 
Whatever may be thought of the Government's 
action in withdrawing a few thousands from the 
vitally important endowment of research, one may 
still find some hope and stimulation in the long 
and growing list of private endowments. 

It is not claimed for the lists issued by the 
Society of Chemical Industry that they are com¬ 
plete, but even so they are sufficiently impressive, 
and represent an annual value of nearly £30,000. 
Two tables are given, the first showing particulars 
of those scholarships of fairly wide and general 
scope and open to any graduate with the necessary 
qualifications, and the second relating to those of 
more restricted and local interest. The first 
includes many that are tenablo at foreign uni¬ 
versities, of a total annual value of about £2,600, 
the most important being the Commonwealth 
Fund fellowships, each of an annual value of 
£600 for three years, available up to the age of 
thirty years. The largest section in this first table 
is that dealing with grants not limited to special 
subjects, of which the most valuable is one of 
£800 a year for four to eight years, granted by the 
Royal Society. Here also are to be found many 
grants by British universities, the Institute of 
Chemistry, the Leverhulme research fellowships 
(£12,000), the Salters' Company fellowships and 
many others, the whole totalling £16,800 a year. 
In the section comprising those which are limited 
to special subjects, the Armourers and Brasiers' 
Company is well represented, together with other 
London livery companies, and the Gas Light and 
Coke Co. and so on. The total value in this section 
is about £2,600 a year. 

Table 2 is made up mostly of purely local grants 
by universities, including those of the Carnegie 
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Trust for the Universities of Sootland, and one or 
two by the London Companies, such as that of 
the Goldsmiths’ Company, a senior studentship 
worth £250 for one or two years. The total value 
per annum is more than £6,000. 

The Society of Chemical Industry quite rightly 
points out that there was never a time when 
greater opportunities for higher education and 
research were presented to candidates in Great 
Britain possessing qualifications adequate for their 
proper use. The primary schools are free to all, 
scholarships available at secondary schools and 
at the universities abound, and for the graduate 
the provision made is not meagre, although—in 
view of the intimate connexion between training 
and practice in scientific research and the future 
state of industry—many would gladly see it 
increased out of all recognition. 

This point cannot be too strongly emphasised. 
Admittedly the provision is not meagre, and 
appears to be slowly getting better ; but such art? 
the complexities and difficulties of modem in¬ 
dustry, that more and more of the best trained 
minds must be encouraged to enter its ranks and 
qualify for leadership, and the portals of this 
great realm of industry must be opened still more 
widely and invitingly, through the paths of 
eduoation and scholarship. Those who have the 
interests of trade and industry at heart cannot do 
better than support these endowments in every 
possible way. The training and research needed 
are not those devoted to the service of production 
only, such as chemistry, physics and engineering, 
but rather those of the organiser and director, 
specially in the complex field of distribution. 

Psychology at Oxford 

T is gratifying to note that Dr. William Brown, 
Wilde reader of mental philosophy at Oxford, 
has (in two recent articles contributed to the 
Oxford Magazine) raised a protest against the 
virtual exclusion of psychology from the list of 
studies pursued at that University. For many 
years, Oxford has been practically the only 
important seat of learning which has refused 
hospitality to that young but vigorous branch of 
science, and in the oourse of its consistent opposi¬ 
tion it has been instrumental in causing Great 
Britain to lose two psychologists of the first rank— 
Edward Bradford Titchener, an Oxford man, who 
after studying at Leipzig with Wundt in the 
pioneering days of psychology as an experimental 


science, found that he was unable to arouse any 
enthusiasm for the subject in his own University 
and was compelled to take up a position in the 
United States, where for many years he was 
professor at Cornell; and William McDougall, 
who, after being himself Wilde reader at Oxford, 
was tempted to leave that position by the far 
greater facilities for teaching and research offered 
by a chair at Harvard. 

Pupils of McDougall some few years before the 
War, believe that the ‘peak’ of psychology teaching 
at Oxford was then roached. At that time 
McDougall was given temporary use of six good 
rooms in a new extension of the Physiology Depart¬ 
ment. In addition to his official loctures, he would 
meet a very small group of some half-dozen students 
in these rooms for discussion and experimentation, 
and some research was dono in this ‘psycho¬ 
physics’ laboratory, as it had then to be called, 
in deference to the objections to psychology. 
Largely through McDougaH’s efforts, one imagines, 
the important (post-graduate) John Locke scholar¬ 
ship was awarded several times to students whose 
chief interests were psychological rather than 
philosophical—and all these students have justified 
the award, inasmuch as they have made psychology 
their life-work and are now among the recognised 
British exponents of this science. Since that time, 
however, the scholarship has been given only to 
philosophers. Unfortunately, moreover, the rooms 
occupied by McDougall for this brief period were 
taken over for other purposes during the War and 
were never restored, nor was any adequate 
accommodation elsewhere provided, so that to-day 
the opportunities for study and research are 
inferior to what they were twenty-five years ago. 

As Dr. William Brown points out in his articles* 
the Wilde reader of mental philosophy in the 
University of Oxford is prevented by the conditions 
of his post from teaching that ever-growing port 
of his subject to which the more preoise methods 
of scientific experiment are applied, so that the 
field within his purview is tending to become more 
restricted as time passes. Provision for informal 
supplementary instruction, suoh as McDougall used 
to give, therefore beoomes all the more important 
(pending the creation of more satisfactory 
arrangements for official teaching), and it must 
surely be a matter for regret to many friends 
of Oxford that even suoh small opportunities for 
teaching the more exact methods of the science, as 
formerly existed, have been lacking now for nearly 
twenty years, 
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Gassical Gaseous Discharge Phenomena 

Conduction of Electricity through Gases. By Sir 
J. J. Thomson and Prof. G. P. Thomson. Third 
edition. Vol. 2 ; Ionisation by Collision and the 
Gaseous Discharge. Pp. viii -f 608 -j-0 plates. (Cam¬ 
bridge : At the University Press, 1933.) 30 s. net. 

AN a new garment be made out of old 
material '? This is the problem which the 
authors have set themselves; and it must be 
admitted that they have not succeeded. They 
have produced an interesting and valuable work, 
but it is not a new book. It is a patched garment, 
not a new creation. The original volume was 
inspired. A master unfolded before our eyes a 
new picture, much of it his own handiwork, of 
the nature of electricity and the mechanism of 
electric conduction in gases. The charm and 
clarity of this picture were preserved in the 
amplified second edition, and to a large extent 
in the first volume of the present, third, edition, 
which appeared in 1928. In this volume the 
original text was incorporated, practically un¬ 
changed, and the new cognate material added in 
separate,decimally numbered paragraphs. The sec¬ 
ond volume, on the other hand, containing less than 
fourteen per cent of theoriginaltext, has insufficient 
to carry the spirit of the old work, yet enough to 
mar the continuity of the new. At times the book 
attains pace, especially when dealing with elastic 
collisions of electrons and atoms, where the fire 
of the pioneer's zeal flashes brightly. Most of the 
chapters, however, are collections rather than 
narratives ; and it is inevitable that they should 
leave the reader with a certain sense of confusion 
rather than a clear picture. 

In spite of this criticism, the book has much 
to recommend it. It is very readable, being 
descriptive in outline rather than analytical. In 
this respect the authors have followed the maxim 
expressed in their preface to the first volume, that 
14 Perhaps after all Science is more easily digested 
when it is lightened by something less formidable 
than mathematical analysis or the precautions 
which must be taken to get the greatest accuracy 
in the determination of physical constants”. At 
the same time it is a reliable and accurate scientific 
account of the major discoveries in this important 
field. In the twenty-seven years that have elapsed 
since the second edition, only two summaries of 
importance have appeared : the ‘ ‘Gasentladungen’ ’ 
of Seeliger {Barth, Leipzig, 1927), and the un¬ 
finished “Electrical Discharges in Gases”, by 


Langmuir and Compton, in Reviews of Modern 
Physics (2, 123-242, April, 1930; 3, 191-257, 
April, 1931), In view of the enormous scientific 
advances in this line, the present volume will be 
welcomed by all scholars and students, as well as 
by technical workers. 

The subject matter of the third edition of the 
whole work is so divided that its two volumes 
correspond to the first and second halves, respec¬ 
tively, of the original edition. The first volume, 
published five years ago, contained the mathe¬ 
matical theory of conduction in ionised gases ; 
measurement of recombination and mobility; 
determination of ejm and e ; and ionisation by 
incandescent solids, flames, and light. The ten 
chapters of the second volume cover the collision 
methods of producing ionisation, including the 
related phenomena of excitation, scattering, and 
secondary emission; ionisation by X-rays and 
chemical action ; a detailed discussion of the glow 
discharge ; and one chapter each on the spark and 
arc discharge. 

It is significant that the book begins, after a 
brief historical sketch, with a description of the 
wave properties of cathode rays, which is made 
the basis of the following chapters on scattering 
and reflection. The discussion of these phenomena 
is essentially non-mathematical, clear, compre¬ 
hensive, and up-to-date. Data are analysed and 
compared with theory where one exists. The 
same characterisation applies to the treatment of 
ionisation by positive ions and X-rays. 

Nearly one third of the book is devoted to tho 
glow discharge. This long chapter, which is 
divided into twelve sections, is a non-homogeneous 
mixture of old and new, pure description and 
mathematical analysis. Here tho amateur may 
find all kinds of glows described and explained. 
But the chapter is rather unsatisfactory, and from 
the scientific point of view much of it seems 
irrelevant. In this and the following two chapters 
the reader is given an embarrassing choice of good 
and bad data ; and tho emphasis, when expressed, 
is frequently on the old and unreliable. Thus, on 
p. 398, a whole page is devoted to the old pioneer 
measurements of electron density in the glow 
discharge. This is a subject that has been much 
studied during the past few years ; yet only a 
single line is accorded the measurements of 
Compton, Turner and McCurdy, by the most 
up-to-date methods, and equal weight is given, 
in the next sentence, to a very questionable 
method leading to an opposite conclusion. 
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A major omission of the volume, which cannot I 
pass unnoticed, is the important subject of low 
pressure arcs. The omission is conspicuous for 
two reasons: first, because of the technical 
importance of this field, which is at present greater j 
than that of any other type or phase of electric J 
conduction in gases. Perhaps it was for this j 
reason that the authors avoided it, though such i 
an attitude seems unnecessarily academic. The j 
second reason, a still more important considers- j 
tion, is that this is the one branch of gaseous ; 
discharge in which intensive research during the | 
past ten years has resulted in a fair scientific ' 
understanding of the processes involved, and j 
reliable methods of measurements. The theory of j 
the correct use of probe electrodes, for example, 
should find a place in any treatise on gaseous 
discharges. But perhaps the field of low voltage 
arcs is so large as to merit a separate treatise. | 
Sir J. J. Thomson’s “Conduction of Electricity 
through Gases” has been a classic authority for 1 
thirty years. The new third edition falls somewhat j 
short of this high standard, and it is doubtful if [ 
it can occupy such a position. But as a book of 
the day it is the best available, and satisfies a 
much-felt need. Albert W. Hu ix. 


Modern Pharmacy 

(1) The Science and Practice of Pharmacy. By 
R. R. Bennett and T. Tusting Cocking. Vol. 1 : 
Pharmaceutical Operations and the Manufacture 
of Pharmacopoeia! Substances. Pp. viii + 385. 
185. Vol. 2 : The Physical and Chemical Ex¬ 
amination of Pharmacoposial Substances. Pp. 
viii+339. 185. (London : J. and A. Churchill, 
1933.) 

(2) The Chemistry of Drugs . By Norman Evers. 
Second edition, entirely revised and enlarged. 
Pp, 256. (London ; Ernest Benn, Ltd., 1933.) 
55s. net. 

(3) Indigenous Drugs of India : their Medical and 
Economic Aspects. By Lieut.-Col. R. N. Chopra. 
Pp. xxii+655. (Calcutta: The Art Press, 
1933.) n.p. 

(1) ' I ^HE principles involved and the 
J- apparatus used in the various 
pharmaceutical processes are simply explained 
in the first part of vol, 1 of ‘The Science and 
Practice of Pharmacy”. Change of state, 
solution, osmotic pressure, etc., are treated 
with the minimum of reference to the physico¬ 


chemical principles upon which a proper under¬ 
standing must be based. In fact, the whole work 
has boon written on the assumption that students 
receive adequate training in the cognate sciences. 
In view of the undoubted difficulty that students 
experience in correlating various parts of know¬ 
ledge, it is a moot point whether it is wise to dis¬ 
sociate the ‘pure’ from the ‘applied’ to Bueh an 
extent. 

Practical pharmacy, as interpreted in this 
volume, is largely the concern of the manufacturer, 
the emphasis throughout being placed on large- 
scale operations. Part 2 is devoted to the pre¬ 
paration of the official galenicals and also includes 
certain of the more important unofficial prepara¬ 
tions. The explanations offered are simple and, in 
most cases, adequate. Part 3 treats the principles 
of sterilisation and the preparation of medicaments 
for parenteral administration. This section would 
have been improved by a slight amplification of 
the biology of bacteria. 

The second volume is devoted to the explanation 
of the physical and chemical examination of 
official substances and its scope is limited by that 
of the “British Pharmacopoeia”. When considered 
as a Bimple explanatory commentary on the 
“Pharmacopoeia”, this volumo achieves its object 
and should prove useful as a reference book for 
students. On the other hand, its suitability for 
use as a textbook in practical pharmaceutical 
chemistry is more doubtful. Such a book should 
deal with general principles illustrated by reference 
to official substances (or substances in frequent 
use in medicine), whereas this volume applies the 
general principles to the explanation of individual 
monographs. The methods of treatment and 
classification are those of a work of reference 
rather than those of a textbook. 

There are many examples in the “Pharma¬ 
copoeia” where the details of the methods of 
analysis require amplification for the student, and 
there are a few cases where the methods are either 
inapplicable or yield inaccurate results. Vol. 2 
could have been made more valuable if the authors 
had offered more assistance in the practical appli¬ 
cation of the quantitative work—it contains little 
more information in this respect than can be 
found in the pages of the “Pharmacopoeia” itself. 

The information contained in these volumes is 
dependable, though conventional, and mistakes 
are practically non-existent. It is untrue, however, 
to state that all carbon compounds containing an 
asymmetric carbonatomhave the power of rotating 
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a ray of polarised light, and a wrong impression 
is created by the statement that the hydrolysis of 
salicin yields lwvo-glucose. Laevo-glucose might 
be interpreted as the mirror image of d-glueose. 

These volumes offer the qualified pharmacist an 
opportunity to gain an understanding of the new 
edition of the “Pharmacopoeia”. The subject 
matter is presented in a very readable form and 
the illustrations are many and more than adequate. 

(2) The first edition of “The Chemistry of 
Drugs”was published in 1926 and achieved success, 
as it served the useful purpose of presenting in 
one volume information which previously was 
widely dispersed through the literature. The new 
edition contains about the same number of words 
and the plan of treatment remains as before, but 
many additions are to be found amongst the 
hypnotics and antiseptics—particularly with re¬ 
spect to medicinal dyes. The revision has also 
included a careful pruning of unimportant matter 
and the whole has been thoroughly overhauled. 
Thus the information concerning the opium 
alkaloids, strychnine, ergot, etc., has been brought 
up to date and the section on ureides rearranged 
and extended. Throughout the work there are 
occasional and slight incursions into the relation¬ 
ship between chemical constitution and therapeutic 
action. This aspect of the subject should either be 
amplified or excluded as the present treatment is 
several degrees less than half-hearted. 

Only two mistakes have been found, namely, 
the formula for 0-eucaine on p. 26 and the use of 
the butylene-oxide-(furanose-) structure for the 
normal glycosides and for a- and /3-methylglyco- 
aidea. The chapters on the vitamins and hormones 
are new and, although not exhaustive, summarise 
adequately the information which is at present 
available. Throughout the book, sufficient re¬ 
ferences to the most important work on the 
various subjects are given to enable anyone to 
compile complete bibliographies. 

(3) Prof. Chopra and his collaborators have 
been working for many years on the ohemioal, 
pharmacological and clinical examination of drugs 
indigenous to India, and the volume under review 
contains their results in a summarised form. It 
constitutes a plea for the recognition of the un¬ 
doubted importance of India as a source of crude 
drugs and for an immediate and extensive growth 
of the manufacture of pharmaceutical galenical 
preparations in India. In both these respects the 
hook abquldgo for to achieve its aims, as a very 

daae is formulated. 


Some eighty-seven official drugs, or closely allied 
drugs, are indigenous or can be easily grown in 
India. The species allied to the official drugs have 
been compared and contrasted with the official 
drugs. An interesting section of this work deals 
with the results obtained by the examination of 
those drugs which are used in indigenous medicine. 
Often the findings belie the reputation possessed 
by the drug, but hope remains that one or more 
of these drugs may yet contribute something to jS " 
modem medicine. 

It is not possible to criticise the details of the 
practical results quoted as this would necessitate 
a critical examination of a large number of original 
papers ; but there is no doubt that the book will 
serve a useful purpose in directing attention to the 
resources of this part of the Empire and should 
prove stimulating to further research along similar 
lines. 


Fruit Cultivation 

Orchard and Small Fruit Culture. By E. C. Auchter 
and H. B. Knapp ; Second edition. Pp. xix + 
684. (New York : John Wiley and Sons, Inc, ; 
London : Chapman and Hall, Ltd., 1932.) 31s. net. 

HE modern tendency in agricultural research 
of whatever kind is towards improvement in 
quality rather than quantity. It is true that 
improvements in cultural practice aimed at im¬ 
proving quality may often show their most striking 
effects in increased yields, but if they do not 
suoceed in their primary object they may well be 
uneconomic. In the present position of over¬ 
production, or, as some economists insist, under¬ 
consumption, a smaller quantity of a high-grade 
product, commanding a good price, is for more 
desirable to the grower than a large crop which 
can only be sold at a very low price because it is 
only at or below the general level of quality. 
Particularly is this true in the case of fruit pro¬ 
duction. 

In reoent public correspondence, a writer 
has even gone so far as to say that the growing 
of dessert apples in Great Britain is uneconomic, 
since we cannot produce on apple of this type 
equal to imported varieties. Sir Daniel Hall 
demonstrated the falsity of this and declared that 
we can and do produoe dessert fruit as good as, 
or better than, the highest grade of imported 
American or South African products. It is true, 
however, that a great deal of the English-grown 
fruit that finds its way to the small fruit shops is 
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of poor or even lamentable quality. In the United 
States the quality of the fruit is of paramount 
importance, the value varying from 3.50 dollars 
per barrel for the higher grades to 1.74 dollars for 
the poorer, excluding culls and fruit only suitable 
for cider-making, which may bring in only 60-70 
cents a barrel. This demand for and resultant 
improvement in quality is reflected in the United 
States official production figures. In the five years 
1917-21, the commercial production, that is, the 
part of the crop sold for consumption as fresh 
fruit, averaged 48 per cent of the total crop, while 
for the five years 1927-31 the average was 57 per 
cent, without any appreciable increase in total 
production. 

In Messrs. Auchter and Knapp's book emphasis 
is laid throughout on this factor of quality. The 
book is intended primarily for use by students in 
American colleges of agriculture, but there is much 
that might usefully be learnt from it by anyone 
interested practically, financially, or scientifically 
in the art and science of fruit production. Part I of 
the book begins with a long chapter on harvesting, 
storing, and marketing, a somewhat unusual open¬ 
ing for a textbook of this kind, but very 
appropriate in viow of the stress on quality. A 


clear understanding of what is required in the final 
product is surely needed before one can follow the 
steps taken in its attainment. Thereafter the book 
proceeds on orthodox lines through establishment 
of the orchard and a consideration of the ele¬ 
mentary biology and physiology of the tree, to 
control of pests and diseases, propagation, and 
general cultural practices. Part I ends with a 
chapter on exhibiting and judging fruit. Part 2 
deals more briefly but still adequately with the 
cultivation of small fruits. Throughout the book, 
long lists of references to books and scientific 
papers are given. Although the book is primarily 
intended for use in the United States, it is perhaps 
unfortunate that these references are almost 
exclusively American. After all, work on fruit 
cultivation has been done in other countries and 
some part of this is worthy of consideration even 
in the United States. 

The book, first published in 1929, is already in 
its second edition, which demonstrates its value as 
an educational textbook. Misprints are rare, but 
even so, such a misprint os “ Heteridera radicota” 
for “ Heterodera radicicola” on page 487 should not 
have been allowed to persist into a seoond edition. 

R. H. Stoughton. 


Short Reviews 


Die Tierwelt der Nord- und Osisce. Horausgegeben 
von G. Grimpe. Lieferung 22. Teil 6.a: 
Archiannelida von A. Remane ; Teil 7.c 2 : 
Phoronidea , von Carl I. Cori ; Teil 10.g a : 
Euphausiacea , von C. Zimmer; Teil 12.k! : 
Cetacea , von Ludwig Freund. Pp. 36+101- 
132 4 9-28 4 64. (Leipzig: Akademische Ver- 
lag^gesellsehaft m.b.H., 1932.) 13.60 gold marks. 

The present issue of “Die Tierwelt” contains 
the Arohiannelida by A. Remane, Phoronidea by 
Carl I, Cori, Euphausiacea by C. Zimmer and 
Cetacea by Ludwig Freund. With all these well- 
known authorities, it is not surprising that we 
have an unusually valuable addition to this work 
which is now fairly on its way to completion. 

There are four species of Pkoroni# in the area, 
Actinotrocha branchiata being the larva of Phoronis 
muUeri . As the archiannelida have not been col¬ 
lected exhaustively in the North Sea and Baltic, 
the author deals with all European forms. Both 
monographs include the anatomy, biology and 
life-histories so far as they are known and 
are well illustrated. The six species of Euphau- 
saacea are adequately described, information on 
the larvae of most of them being available and 
included. 

The Cetacea are described in great detail and 
the sixty *four pages are full of facts condensed 


into a wonderfully small space. Besides the 
anatomical, biological and systematic part with 
simple but good figures which enable one to 
identify the species, the food in all cases is given, 
chemical analyses of those parts which are of 
commercial importance and lists of parasites both 
external and internal. There is a key for the 
identification by their external features of the 
whales of this area ; moreover, an unusual feature 
is a long and excellent list of literature, well 
chosen and carefully classified, morphological, 
physiological and systematic, which gives a special 
value to this monograph. 

Myth and, Ritual: Essays on the Myth and Ritual 
of the Hebrews in relation to the Culture Pattern 
of the Ancient East . By A. M. Blackman, C. J. 
Gadtl, F. J. Hollis, S. H. Hooke, E. 0. James* 
W. O. E. Oesterley, T. H. Robinson. Edited by 
Prof. S. H. Hooke. Pp. xix+204+0 plates. 
(London : Oxford University Press, 1933.) 
10$. 6d. net. 

It will be gathered from the sub-title of this book 
that the method of approach is anthropological 
rather than theological. The authors of these 
essays, originally delivered as public lecturesja 
the Universities of Qxford and Loudon,are 
neither ‘fundamentaliste’ nor members of 
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school of Higher Criticism, at least in so 
for as their contributions to this volume are 
concerned. 

A semi-popular, but thoroughly scholarly ac¬ 
count is given of myth and ritual, or rather of that 
part of it of which the Isis-Osiris-Horus myth may 
be taken as the type, in the ancient East—Egypt, 
Babylonia, Canaan—and the Hebrew evidence, 
archaeological as well as Biblical, is examined to 
show how far the traces therein of ancient myth 
and ritual conform to the pattern. The Biblical 
texts were so thoroughly worked over by later 
generations for the purpose of eliminating traces 
of earlier beliefs, that it is surprising to find that 
there is so much, rather than so little, that lends 
itself to reconstruction. Reference in this con¬ 
nexion may be made to the chapter on “The Sun- 
Cult and the Temple at Jerusalem” by Dr. F. J. 
Hollis. 

This little book will serve an admirable purpose 
if' it stimulates interest in Biblical studies from 
what, to most readers, will be a new point of view ; 
while the anthropologist who is not a specialist in 
the fields here surveyed will find in the various 
chapters good summaries of current knowledge 
and theory. 

The, Underuxyrld of India. By Lieut.-General 

Sir George MacMuim. Pp. 284 +10 plates. 

(London : Jarrolds (Publishers) London, Ltd., 

1933.) 12s. M. net. 

Sift Geo hue MacMunn knows his India from end 
to end in an intimate work-a-day fashion that has 
provided material for a life-like picture of the 
depressed classes, and will probably give the 
general reader a clearer idea of the real India 
than would have been gathered from a more formal 
treatise. The ‘underworld 1 , of which he writes, 
includes all untouchables and outcastes—the 
castes of menial occupation, the mendicants, 
dancing girls, temple and other courtesans, and 
jungle tribes, as well as the classes whose normal 
occupations are criminal. Apart from the interest 
of this description of these characteristically 
eastern social groups, Sir George’s book has the 
merit of bringing out clearly the jilace of caste 
in social relations—a very real foundation of 
opposition to the political claims of Hinduism— 
and the place of sex in Hindu religious thought 
and social life—a constant and deop-rooted pre¬ 
occupation, which gives them an orientation 
fundamentally divergent from that in a European 
society. 

It is unfortunate that in a book, in which so 
much is excellent, a little care was not given to 
the revision of the text. Some of the author’s 
remarks on ethnological points require more 
precise statement or Borne qualification, mis¬ 
prints are frequent—“polygynny” in its context 
ts almost humorous—the punctuation is erratic 
the beaning often obscured by the omission 
of ft wprd or words not always easy to 


Plant and Animal Ecology . By J. W. Stork and 
Prof. L. P. W. Renouf. Pp. ix + 197. (London: 
John Murray, 1933.) 5s. 

This is the first attempt we have seen at com¬ 
bining plant and animal ecology. It is clear that 
a work of this sort is required now that we arc 
sensibly tending away from the old-fashioned 
natural history and the too well-established 
separate botany and zoology courses towards a 
broader study of biology—the only truly scientific 
examination and appreciation of the fundamentals ^ 
of life. 

The material is conveniently classified (plant 
and animal together) into the various familiar 
‘associations’. Though the authors disclaim any 
attempt at completeness, much useful information 
is packed into a small volume ; and the material 
is well chosen, clearly described and well illustrated 
by some diagrams and many more photographs. 

A brief survey of plant and animal classification 
is appended, as also are useful hints on collecting 
and, even more important, a bibliography. 

The book may be recommended to students of 
elementary biology and to all field naturalists. 
Both authors are well-known biologists and 
teachers with plenty of practical experience to 
their credit, which makes one all the more sure 
of a useful addition to elementary biological 
literature. 

Le Leggi di Mendel e i cromo&omi. Opera premiata 
datta Pontificia Ateadcmia delle Scienze i Nuovi 
Lincei . Per Paolo Enriqiies. Pp. ii+225. 
(Bologna : Nicola Zanichelli, 1932.) 25 lire. 

This volume by the late Prof. Enriques is a text 
covering the field of Mendelism from the oyto- 
logical point of view. Although dealing mainly 
with zoological material, there are numerous 
references to plants as well. The book contains 
eleven chapters and a bibliography. The results 
of modern genetic cytology are clearly set forth in 
the form of nine ‘laws’, a separate chapter being 
devoted to oach. These include, for example, the 
laws of heterozygosis, segregation, independence 
in variability, sex determination, synapsis and 
interference of the genes. The work will no doubt 
be useful in spreading a knowledge of the cyto- 
logical bases of Mendelian heredity among Italian 
biologists. 

Elementary Chemical Arithmetic . By R. H, Gibbs. 
Pp. 96. (London : Edward Arnold and Co., 
1932.) 2s, 

This small manual is characterised by the car© 
which the author has taken to make clear all 
matters which give difficulty to beginners. The 
descriptive text and definitions are very concise 
and accurate, and the worked examples are set 
out in. a very satisfactory fashion. The examples 
for exercise are both numerous and well chosen, 
and the book can be recommended strongly to 
School Certificate and Matriculation candidates as 
well as to junior students in the universities. 
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Insect Fauna of the Seychelles* 


T HE insect fauna of the Seychelles is one of 
exceptional interest, and the general con¬ 
clusions arrived at by Dr. Hugh Scott in his recent 
paper on the subject, who himself collected much 
of the material on which these were based and has 
since been working at it for many years, are of 
great importance. 

The Seychelles are small islands, their land 
area less than 160 square miles, the Hawaiian 
group, with which, for certain purposes, their 
fauna is compared, being forty-three times as 
large. We are told that only about five square 
miles of unbroken areas of endemic forest remained 
at the time when Dr. Scott was collecting there 
in 1908-9 as a member of the Percy Sladen Trust 
Expedition to the Indian Ocean, the three larger 
islands which held these patches of forest having 
an area of nearly ninety square miles. 

As might be expected, nearly all the endemic 
insect fauna is now to be found in these small 
patches, and it is impossible to conjecture how 
many species may have been exterminated since 
the islands were first discovered and the lower 
forests were destroyed. In spite of this destruction, 
no less than 215 endemic genera and 1,366 endemic 
species of insects have been collected, showing 
that the existing fauna is much richer than might 
have been expected. 

As well as the fauna of the Seychelles those of 
the neighbouring islands and archipelagoes of the 
Western Indian Ocean are also considered, and 
in the introduction Dr. Scott remarks: “The 
problem presented by all these islands and their 
faunas may be thus stated : What do the isles 
and submerged banks of the Western Indian Ocean 
betoken % Do they indicate a former land con¬ 
nexion between Southern Asia and Africa, either 
by way of Madagascar or independently ? Are 
their faunas relics of the animal life of such a 
vanished land ? Or if not—if the islands have 
always been remote specks of land, populated by 
immigrants from across the ocean, whence come 
these immigrants ? Are the granite mountains 
of the Seychelles, rising out of the sea, but the 
worn-down remnants of a much vaster country, 
and if so, was it part of the above-mentioned 
Afirica-Asia land connexion ? How far is the 
fauna of the endemic forests itself endemic, and 
with what regions has it affinities ? All these 
questions, and more, arise, and the attempt to 
answer them is made in the following pages/' 

A vary interesting and detailed comparison is 
riven between the insect fauna of the volcanic 
Hawaiian group, as representative of oceanicislands, 
and that of the Seychelles. Very great differences 
are shown to exist, the Hawaiian fauna (excluding 
obvious importations by man) being much more 
highly endemic, but much less varied in the forms 
of which it is composed. In this investigation the 



Coleoptera are specially considered, It follows 
that the comparatively insignificant remnant of 
forest in the Seychelles yields a much greater 
variety of endemic beetles than would be found 
in any similar area in Hawaii. There are fifteen 
families of this order occurring in the Seychelles 
that are absent from the Hawaiian group, though 
Dr. Scott says that he sees no a priori reason why 
they should not occur there. Without doubt 
some of the endemic Seychellean beetles are such 
as one would not expect to occur naturally in 
remote oceanic islands. Such differences between 
the faunas are believed to indicate the continental 
or subcontinental nature of that of the Seychelles, 
this fauna being characterised by large numbers 
of families and genera, though now but a remnant. 
In some respects, however, the Seychellean inseot 
fauna approximates to what one would expect if the 
islands were oceanic or at least had originated 
from a land not easily populated from other 
countries. One is surprised at the poor repre¬ 
sentation of groups of insects that flourish in all 
sorts of climates and at the total absence of 
families that are ubiquitous and more or less 
dominant in continental lands. 

In the five great orders of insects, the great 
preponderance of the Coleoptera in both the 
Seychelles and Hawaii is noted. In the case of 
the latter, this is probably due to the fact that 
Coleoptera, or at least such forms as originated 
the Hawaiian fauna, can be transported across 
great expanses of ocean more successfully than 
other insects. Certainly the ancestors of most 
of the existing Hawaiian beetles could only have 
reached the islands in driftwood, and the arrival 
and establishment of an immigrant species would 
very rarely happen, the position of the islands 
being notably unfavourable for receiving drift 
from other lands. Even such widely-spread 
tropical plants as Calophyllum , Barringtonia and 
Terminalia have failed to reach the group by 
natural means, though the first-named was 
brought there by the natives, before the arrival 
of the white man. In more favourable circum¬ 
stances, Hawaii might have possessed as varied 
a Coleopterous fauna as the Seychelles. 

While the latter islands have an insect fauna 
with Oriental or Indo-Australian affinity over¬ 
whelmingly strong, yet important elements show 
Madagascan, African and Mascarene affinities. 
Similarly, the Hawaiian fauna is made up of 
elements derived from all aides, from America, the 
Oriental region and the Australian, but with such 
important elements from each that one can scarcely 
say that the affinity with any is overwhelm¬ 
ingly strong. 

Dr. Scott gives us mtieh information of general 
interest conoeming the Seychelles*! insects, their 
generally small me and inoonspicaousness, the 
reduction of wings and eyes^bpth of which 
much less remarkable than is tiw oase with the 
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Hawaiian—and on other subjects. He made an 
intensive study of the species that live between 
the leaf-bases of palms and Pandanus, these yield¬ 
ing an extensive fauna, comparable with that 
found in connexion with the bromeliaceous plants 
of the neotropical region. This Seychellean fauna 
consists of representatives of 0 orders, 28 families, 
54 genera and 76 species, only six of the latter being 
known outside the islands. In Hawaii, the 
Pandanu# grows only below the range of endemic 
beetles, as now existing, and the endemic palms 
of the genus Pritchardia are found in few localities 
and have not been specially investigated, but the 
climbing Freycinetia of the wet forests and the 


liliaceous plant Astelia take the place of the 
Pandanua and palms of the Seychelles and pro¬ 
bably have a microfauna of their own at least as 
rich as the others. This fauna has never been 
enumerated, but consists of many beetles, Cara- 
bid®, Nitidulidao and cossonid weevils, with 
highly endemic bugs and Orthoptera, Diptera, 
Lepidoptera and hymenopterous parasites of some 
of these. But, as one would expect, this fauna is 
largely mode up of a number of species of few 
genera. Most interesting of all these are the 
several endemic dragon flies, which are not repre¬ 
sented in the palm and Pandanus fauna of the 
Seychelles. R. 0. L. P. 


The Study of Weather Cycles 


T HE complaint is sometimes made that 
meteorologists are piling up more routine 
observations than they can find leisure to discuss. 
This is but a half-truth ; in some matters dis¬ 
cussion has outrun observation, and meteorology, 
having insufficient material of its own, has to 
requisition the data of other sciences. This is 
particularly so in the study of periodicities; 
instrumental readings are mostly of too recent a 
date to provide adequate material, but fortunately 
Nature herself has provided several long series of 
autographic records which show the variation of 
the seasons over many centuries. The deciphering 
of these natural records is not always simple, and 
they need to be expounded by their experts, who 
in turn may be glad of the guidance of meteoro¬ 
logists. To assist discussion, the Carnegie 
Institution in Washington has on several occasions 
organised a “Symposium on Climatic Cycles”, and 
the report of the third of these has recently 
appeared.* 

The most promising material is provided by the 
annual rings of growth in trees, especially in the 
great sequoias of the western United States of 
America, some of which are more than 3,000 years 
old, and A. E. Douglass, who has made this subject 
particularly his own, presented a paper on 
“Evidences of Cycles in Tree Ring Records”. 
The amount of material at his disposal is now so 
great that it cannot be handled by the usual 
mathematical methods, and Dr. Douglass has 
devised a special ‘oyologram’ which enables all 
important periodicities to be distinguished by 
optical methods. The new instrument has been 
tested and found to be thoroughly reliable in 
separating real periodicities from accidental 
sequences. 

The general result of the investigations oarried 
out up to the present is that a number of periodici¬ 
ties have been found in the tree rings, most of 
which are very nearly simple fractions of small 
multiples of the sunspot cycle—a result which 
also came out very clearly in the analysis of the 
Kile foods. Very important is the ‘Helbn&nn 
cycle 1 pf about 6*6 years, while European trees 

> Ww. Km. Am4. IS, pp. Wft-SSS, March IS, 1938. 


near the Baltic show a pronounced parallelism 
with the sunspot cycle itself. Other important 
periodicities are those of about 23 years and 34 
years ; the former is often divided into five sub- 
cycles of years each. Closely as these cycles are 
related to solar phenomena, however, they are not 
stable, but come and go in a fashion which hitherto 
has proved completely bewildering. Fortunately, 
the tree ring record is so long that Dr. Douglass 
is now on the track of the laws governing the 
‘succession of cycles’, which, once grasped, will 
make possible a real step forward towards a theory 
of climatic change. 

For final success, still longer series of data are 
required, and the best hope of obtaining these 
appears to be in the succession of annual layers 
in lake sediments. De Goer's studies of late- 
glacial clay ‘varves’ Beemed hopeful, but much 
work still remains to be done before they are 
fully intelligible, and the ‘tele-connexions’ between 
distant regions offer groat difficulties. Hence 
I. Bowman, in a paper on the correlation of sedi¬ 
mentary and climatic records, regards the lakes 
of the Great Basin of the western United States as 
more promising, especially in the matter of con¬ 
necting the tree ring reoords from the same 
region with the climatic variations of late-glacial 
times. Here again a special technique will be 
required, but owing to the recent great retreat 
of all the lakos, present conditions are exception¬ 
ally favourable. 

The obvious relationships between variations in 
the growth of trees and the sunspot cycle demand 
inquiry into the nature of the latter. W. S. Adams 
and 8. B. Nicholson point out that sunspots are 
only an indication of some pulsation in the sun, 
which is repeated throughout the eleven-year 
cycle at intervals of six to fifteen months. Varia¬ 
tions in the total solar radiation, on the other 
hand, must come from changes in the sun’s average 
effective temperature, which is not necessarily 
closely related to the number of spots. Hence Hie 
final criterion must be the measurement of the 
solar radiation itself, after allowing for absorption 
by the earth’s atmosphere, and C, G. Abbot’s 
researches into the variations of the so-called 
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'solar constant' are of fundamental importance. 
His measurements do not yet cover a sufficiently 
long period to show with certainty whether the 
eleven-year cycle is dearly developed, but it is 
significant that, of the shorter periods already 
determined, several are simple fractions either of 
11 \ years or of 33^ years. Further, Dr. Abbot 
and Mrs. Bond find that most of the solar period¬ 
icities also occur in the temperatures of widely 
distant stations in the United States. These 
minor periodicities may be the ‘pulsations' which 
make up the sunspot cycle, but here again further 
data are wanted, which only future observations 
can supply. 

The ultimate possibilities of these combined 
studies seem almost unlimited. In the first place, 
a successful search for annual layers which can 


be identified and dated will extend our accurate 
chronological knowledge of terrestrial events con¬ 
tinually further back into geological history. A 
foretaste of the latter possibility was given us by 
Dr. Douglass when he accurately dated certain 
anoient villages from the annual rings of the trees 
used in building them. Secondly, we have the 
promise of a much greater understanding of the 
complex variations of the sun, ignorance of which 
has greatly hampered the study of climatio varia¬ 
tions in the past and of ‘seasonal forecasting* for 
the future. Finally, given sufficient material, we 
can hope to relate our ever-changing succession 
of seasons with these solar variations, and reach 
a decision on the vexed question of how, and to 
what extent, the sun affects terrestrial weather. 

C. E. P. B. 


Art and Mythology in Asia* 


A N interesting chapter in the history of 
- religions might be written comparing the*, 
methods of the great proselytising faiths and the 
measure of their tolerance towards other forms of 
belief with which they have come into contact. 
In such a comparison Buddliism would rank high ; 
but as the price of its tolerance in the countries 
of its adoption, it has had to pay in the form of 
many a strange mutation. In China where there 
is a tradition, though it has been challenged, that 
Buddhism was introduced in the first century A.D., 
the faith had become obscured to such a degree 
that the pious pilgrims who, in the sixth and 
seventh centuries, made the arduous journey from 
China to India were animated not merely by their 
desire to visit the holy places associated with the 
founder, but also by their zeal to restore the true 
doctrine to the followers of Buddha in China. 

Of thoso pilgrims, the greatest, though not the 
earliest, was Hsiian-tsang, the record of whose 
travels, equally with the travels of Marco Polo, 
has been almost a guide-book to modem explorers 
of the Central Asiatic desert. Setting out for 
India in 629 a.d., in the early years of the T'ang 
dynasty, Hsiian-tsang returned to China in 645, 
having travelled so far as the Bay of Bengal, and 
penetrated so far south as the Deccan, where he 
reluctantly abandoned his purpose of proceeding 
to Ceylon to visit the centres of the HInay&na, 
or southern, school of Buddhism. He records that 
he brought back with him 657 volumes of the 
sacred books, of which he himself translated 74 
into Chinese, and 150 relics of the Buddha, among 
which were statues of Buddha in gold, silver and 
sandalwood. It is needless to stress the influonoe 
of these treasures in all subsequent endeavour in 
China to give material form to the conception of 
the Master. 

The influence of India in the art and Teligion 
of eastern Asia in the early centuries of the 
Christian era can be traced as it flows out in two 

* Continued frqm p. 


directions, in each following early routes of trade 
and conquest. To the north, penetrating to the 
Kabul valley, it turned eastward from the ancient 
kingdoms of Gandhara and Bactria to the oases 
north and south of the Taklamakan and extending 
to the borders of China ; and thence through 
China it passed to Japan and to Manchuria and 
Korea. To the south it followed the line of the 
seaboard to Further India and the In<iian archi¬ 
pelago. In the latter field, Angkor Vat in the 
modem Cambodia and Burobudur in Java, with¬ 
out rivals among Asiatic monuments, have been 
counted among the wonders of the world. 

In the countries of the eastward seaboard, 
Burma, Siam, Cambodia, in which Buddhism is 
officially the religion of the people, a composite 
belief passes under this designation, in which are 
mingled elements of primitive animism, of 
Brahmanism and of Buddhism of the hlnay&na 
school, although the earliest form in which the 
doctrine reached these countries was the mahay&na 
teaching. It is in virtue of this composite character 
that their religious beliefs have helped to mould 
the peoples of these lands into something approach¬ 
ing cultural unity. 

In Siam, the revival of interest in ancient 
custom which has been fostered by the ruling 
family has helped to preserve intact a loyalty to 
the throne which, as has been shown in recent 
events, is strong enough to survive constitutional 
revolution. More especially perhaps has this been 
due to the resuscitation of the ceremonial spring 
ploughing by the king or his representative, which 
has brought home annually to his subjects the 
traditional identification of the monaroh, and his 
actions with the well-being of the country. 

The varied racial strain of the peoples of Further 
India is reflected not only in modem ritual, but 
also in legend and tradition, as well as in the 
monuments and other relics of ancient arfc- 
Images of Buddha appear side by side with 
Vishnu, Siva, Lakahmi and other duties but 
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there lire traces of even more ancient beliefs. 
Nowhere else in Brahmanic art are the Naga, the 
snake symbol of the spirits associated with water, 
and the Garuda bird, usually associated with 
Vishnu, so prominent as they are in the countries 
of Further India. According to Cambodian legend 
the earliest line of their rulers was sprung from 
an Indian prince who married the daughter of a 
Nfiga king whom he had met on the seashore, 
where he had been surprised by the tide. His 
father-in-law endowed him with a kingdom formed 
from the land which he had made dry by drinking 
up the sea; and it was in accordance with this 
tradition—so it was reported by a Chinese traveller 
of the thirteenth oentury—that it was popularly 
believed that the king in his palace was required 
nightly to re-enact the ritual ceremony with the 
spirit of the serpent, lest misfortune should befall. 

In the light of this legend the prominence of 
the conventionalised snake would justify its inter¬ 
pretation as the survival of a primitive cult, which 
on the ground of the position assigned to the 
NSgas in Indian story, might be attributed to the 
pre-Dravidian people of the Mon-Annamese lin¬ 
guistic group who, on one theory, were the earliest 
immigrants into Further India ; while the Garuda 
bird, which is consistently represented as hostile 
to the Naga, might be the cult object of a second 
wave of immigration belonging to the Tibeto- 
Burmese linguist!o group. 

It is not without significance that while the 
general mass of the people were animists, the 
upper classes were followers of the Brahmanic 
deities, either before or contemporaneously with 
the introduction of Buddhism. This would accord 
with the introduction of Indian culture by a band 
of conquering warriors, coming, as the legend 
would indicate, by sea. It is to be noted further 
that in the numerous ceremonies which are a 
feature of the modem religion, and in which there 
is a considerable element of ‘primitive’ belief, the 
ceremonial is conducted by a Brahmanic priest. 

In the extension of Indian culture to south¬ 
eastern Asia, the modification of belief in adapta¬ 
tion to the temperament and genius of the people 
finds its parallel in artistic manifestation. There 
is no mechanical adoption of art forms. Much 
that is harsh or obsoene in Indian art disappears. 
Even the lingam is highly stylised; while the 
divine figures, especially of the Buddha, are 
humanised and brought into harmony with the 
local physical type. 

The question of the extent to which a racial 
element emerges in the artistic representation of 
divine persons in Asiatic art opens up an interest¬ 
ing field of inquiry. The differentiation of types 
is one of the most striking features in the collections 
made by Sir Aurel Stein at Tun-Huang. Not only 
do the paintings throw much light on the racial 
types with which the artists were acquainted, but 
also they serve to indicate how the two very 
different styles of representation from China and 
ftpm the west act and react one upon the other. 
In the oasis of Turfon, where the jointings show 


the relatively fair skins, and in some instances 
the red hair and blue eyes of the Indo-European 
Tokharians who still held the oasis in the eighth 
century of our era, A. von Le Coq noted that while 
the paintings showed racial modification, the 
statues of the Buddha were of the traditional type 
and followed the Graeco-Buddhist style. The 
explanation was forthcoming in the course of his 
excavations ; for he found that the statues were 
moulded on earlier prototypes, and numerous 
examples of the moulds were found. It is possible 
that the statues brought from India by Hsiian- 
tsang to China may also have been as closely 
followed. 

While it is true, within certain limits, to say 
that each of the countries in which Buddhism 
established itself developed the legend and adapted 
the doctrines of the Master as best suited its needs, 
it is also true that it is precisely in those countries 
in which it has suffered the greatest changes that 
it has proved most enduring. In India, it was 
the fact, as Hsuan-tsang noted, that in its later 
days, Buddhism was favoured by monarohs who 
concurrently were followers of the Brahmanic 
rites. In this they were not running counter to 
the views of the Buddha himself. Yet still the 
faith failed to resist the onslaught of the Brahmanic 
revival, through its inherent weakness that as a 
‘way of life’ it did not meet the practical needs of 
the ordinary man, as did the popular or ‘primitive’ 
beliefs which the Brahmans were prepared to 
absorb and assimilate to the worship of their own 
deities. 

As was seen in the instance of south-eastern 
Asia the retention there of elements of Brahman¬ 
ism, and the observance of a ceremonial which 
derived from the popular religion, gave to 
Buddhism a strength which enables it in Siam at 
the present day to require that every man at some 
period of his life shall live for a time, by entering 
a monastery, the life of contemplation. In those 
countries where Buddhism still retains its hold— 
in Japan, in China and in the Lamaism of Tibet— 
its appeal lies variably in the degree to which 
it displays its adaptability, rather than in its 
inherent strength. Thus in Japan it lives partly 
by its sectarianism, through which its intellectual 
interest is sustained, partly by its adaptation to 
Shinto, elements which make of Japanese 
Buddhism a most intricate study; in China it 
survives purely as a monastic religion but without 
adherents except among those who desire a 
monastic life with its freedom from practical issues; 
while in Tibet it is monastic and in part a form 
of magical belief. Such is the price of survival. 

In both China and Tibet the lamas, in adopting 
the monastic life, follow the tenets of Buddhism 
in so far that, in theory, they live on alms, although 
in the wealthier monasteries it may be the alms 
of the past. In doctrine and ritual practice they 
approximate to a polytheism or polyxtomonism 
which, although in form an exaltation of the 
Bhoddisatvas (disciples who in a proximate 
incarnation will become Buddha), is in derivation 
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largely of popular origin. In modem China these 
divine personages have become entirely assimilated 
to the form of popular belief: they appear as 
the ‘Gods of the Place* of the Buddhist temples ; 
and in their artistic representation, as with other 
popular deities, full rein is given to the Chinese 
ability in portraying the imaginatively horrific or 
grotesque with extreme artistic skill. Little heed 
is given to the classical serenity of the divine 
prototype. 

When Buddhism was introduced into Tibet in 
the seventh century of our era, the religion of 
the Tibetan people was a form of crude shamanism 
something akin to that which has been recorded 
among the tribes of Siberia and of which certain 
features, such as the trance and acute hysteric 
affection, occur in eastern Asia and the Malay 
Peninsula. 

The cults of ‘devil worship* as they have 
been termed, in reality cults of natural forces, 
still survive in eastern Tibet, where they have 


been organised in imitation of and in opposition 
to Lamaism. Their significance in this connexion, 
however, lies in the fact of their incorporation 
in part in the doctrines of Lamaism and the place 
given, in consequence, in the iconography of 
Lamaism to this and the cognate elements adopted 
from Saivisfcio doctrine in the form of the ‘terrible 
divinities’. Of these there are eight in number, 
whose appearance is no less terrifying than the 
attributes and functions attributed to them in 
story. Thus Srldev!, the protectress of the two 
Grand Lamas of Lhasa and Tashilhumpo and the 
most ardont defender of the doctrine of Buddha, 
was armed by all the gods, and married the king 
of the ogres. Hayagrlva, the protectress of horses, 
scares away demons with her neighing ; while 
Yamantaka is a terrible manifestation of the 
Boddhisattva Manjusri, who in this form subdued 
the King of Hell, and so forth. Here is indeed 
material for profitable study in relation to the 
original doctrine of the Buddha. E. N. F. 


Obit 

Db. H. D. Arnold 

^HE death has occurred at the age of forty-nine 
years of Dr. H. D. Arnold, director of research 
of the Bell Telephone Laboratories, New York. 
Upon completion of his graduate studies at the 
University of Chicago in 1911, Arnold began what 
was destined to be a most distinguished, and from 
a practical point of view, a most far-reaching 
career of research. His initial problem being to 
develop a satisfactory telephone repeater, he was 
the first to recognise the wide potentialities 
inherent in the dc Forest three-electrode audion. 
Not only did he carry through a complete labora- I 
tory study showing the importance of a high 
vacuum and of the space charge effect, but he | 
also developed theories for obtaining proper 
physical constants for the valve in the way of 
input and output impedances and amplifying 
ratios, and adapted this newly conceived electronic 
tube to the telephonic problem of long-distance 
communication by wire and radio. Concurrently, 
he developed a manufacturing technique for pro¬ 
ducing in quantities a device of much higher order 
of vacuum than was known in the lamp industry. 
For his extensive pioneer work on the three- 
electrode valve, Arnold was awarded the John 
Scott medal in 1928. 

Later, as director of research of the Bell Tele¬ 
phone Laboratories, Arnold planned and directed 
an exhaustive study of speech and hearing together 
with the related problems of recording and repro¬ 
duction of sound. Economically, the most import¬ 
ant outcome of this programme has naturally been 
the increase of exact knowledge as to the require¬ 
ments and limitations to be placed upon the 
transmission of speech in telephone systems. It 
has also resulted, however, in a surprising number 
of modem acoustical accomplishments among 
which the electrical picking-up, recording and 


ua ry 

reproduction of sound as employed in the modem 
improved gramophone, in broadcasting, and in 
talking films, stand out pre-eminently. The 
discovery of new magnetic alloys, including 
permalloy with its surprising properties and with 
the resulting revolution of the submarine cable art, 
is equally significant though in another field. 

An expert organiser and director of the work 
of others, Arnold yet possessed in rare degree the 
qualifications for individual research. He was one 
of the outstanding authorities in telecommunica¬ 
tion and acoustics. 


Dk. Mary Brodrick 

The death is announced of Miss Mary Brodrick, 
who was well known as an Egyptologist. Miss 
Brodrick entered College Hall, London, as a 
student in 1888, studying Egyptology at University 
College, where she was under the tuition of Dr. 
Stuart Poole and Mr. (afterwards Sir) Peter le 
Page Renouf, This, however, was not her first 
introduction to the subject, as she had already 
Btudiod at the Sorbonne in Paris, taking archaeology 
and Hebrew under G. Maspero and Ernest Renan. 
In 1894-96, Miss Brodrick held the Pfeiffer fellow¬ 
ship, lectured at the British Museum and travelled 
in Italy, Greece and Egypt. In Egypt, where 
Maspero had recently been appointed director- 
general of antiquities, she did much valuable work 
under him, translating Mariette Bey’s “Aperpa 
do I’Histoire d’Egypte” editing Brugsoh Bey’s 
“Egypt under the Pharaohs” and revising Murray’s 
“Guides” to Palestine, Syria and the Lebanon. She 
also rewrote Murray’s “Guide to Egypt”, 

Dr. Brodrick served as a member of the Advisory 
Council and of the Comma t tees of Philology fttici 
Literary Archaeology at the C^umbian lnter- 
national Exposition, and did mdoh 
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in the service of Egyptological studies in America 
while acting as English honorary secretary for the 
Egypt Exploration Fund in the United States. 
These services were recognised in 1893 when the 
University of Kansas bestowed upon her the 
degree of Ph.D. In 1896 she was elected a life 
member of the Biblioth&que Nationale of Paris 
and life member ef College Hall, London. 

A further period of strenuous work in Egypt 
caused a breakdown in health from which Dr. 
Brodrick never completely recovered, although 
she continued to lecture occasionally and to write, 
while keeping dowdy in touch with the work and 
affairs of the institutions of the University of 
London, with which she had been connected. The 
best known of her works in this later period was 
“A Concise Dictionary of Egyptian Archaeology”. 

By the death, on July 9, of Mr. William Gamble, 
at the age of sixty-eight years, the world of 
printing-art has lost one of its most outstanding 
figures. His long association with the firm of 
Penrose and Co. (later A. W. Penrose and Co., 
Ltd.), and his editorship of the well-known 
“Penrose's Pictorial Annual”, witnessed a period 


of striking advanoe in colour photography and its 
application to printing. In this field, os in photo¬ 
gravure and process engraving, he was a recognised 
leader, and his technical advice was continually 
sought after until the time of his death. He was 
the author of a number of important books dealing 
with colour photography, engraving, lithography, 
and music engraving. He was a fellow of the 
Royal Photographic Society and of the Optical 
Society, and was recently elected to the fellowship 
of the Institute of Physics. 


We regret to announce the following deaths: 

Prof. J. W. Hinton, professor of physics in 
Ceylon University College, Colombo, formerly 
lecturer in the University of Otago, Now Zealand, 
on July 15, aged thirty-eight years. 

Sir Joseph C. Verco, president of the Royal 
Society of South Australia in 1903-21, known for 
his services to medicine in Australia, on July 30, 
aged eighty-two years. 

Sir Emery Walker, Sandars reader in biblio¬ 
graphy in the University of Cambridge in 1924, a 
well-known authority on typography, on July 22, 
aged eighty-two years. 


News and Views 


Centralisation of Anthropological Studies 

Ok p, 208 of this issue wo publish n communication 
from Prof. J. L. Myres in reference to the article 
“Centralisation of Anthropological Studies” appear¬ 
ing in Nature of July 22, p. 113, in which he directs 
attention to the efforts made to bring about an 
improved organisation in the science of anthropology 
in Great Britain sinoe 1896 and earlier. Such efforts 
have boon noted from time to time and made the 
subject of comment in Nature, nor must it be 
assumed, if no reference has been made to them on 
this occasion, that they have been overlooked. Lest 
any confusion should arise, however, it may bo as 
well to point out that the various movements 
chronicled by Prof. Myres have by no means had an 
identical objective. Each has pressed for such 
measures as the circumstances of the time have 
seemed to demand. At the turn of the century, both 
on public and on academic grounds, an Imperial 
Bureau of Ethnology was deemed the most pressing 
need: the Joint Committee for Anthropological 
Research and Teaching, which works in association 
with the Royal Anthropological Institute, is the form 
taken by the most recent and successful effort. This 
latter has provided an effective medium for authorita¬ 
tive pronouncement of anthropological opinion on 
matters of policy, and for the promotion of con¬ 
certed action. The 1 Joint Committee', however, is 
not an academic body ; and the consolidation of 
anthropological teaching and research within the 
universities on some such lines as those suggested in 
Nature should strengthen the hand of the repre¬ 
sentatives qf the universities on the Committee, 
rother than conflict with its functions. 


Mechanisation and Unemployment 

A pamphlet ontitlod “Unemployment: Its Reali¬ 
ties and Problems” issued by the Engineering and 
Allied Employers' National Federation, Broadway 
House, Tothill Street, London, S.W.l, contains the 
result of an inquiry conducted among members of the 
Federation into the general subject of unemployment 
and particularly the proposal to establish a working 
week of forty hours. The pamphlet expresses the belief 
that the signs are that our civilisation still possesses 
the urge and impulse to recover from its latest shock 
and resume its upward march. Stress is laid upon the 
moral effect of confidence in recovery and part of 
the world’s sufferings are still attributed to the six 
years’ arrested growth caused by the late War. The 
importance of a growing appreciation of the real 
causes underlying the present depression is recognised 
as in itself one of the best hopes of amelioration. 
There iB no royal road to the cure for unemployment 
and the complexity of the factors involved and par¬ 
ticularly the psychological effects make progress 
inevitably slow and difficult. While the part which 
international co-operation must play is admitted, 
sufficient emphasis is scarcely laid on this fact and 
the pamphlet might easily give the impression that 
national effort alone is sufficient. Particular attention 
is directed to the increase in total employment which 
has accompanied the growth of unemployment and 
it is considered that the unemployment crisis is not 
the result of mechanisation, a conclusion which was 
discussed in the leading article in Nature of July 29, 
p. 149. It is also concluded that displacement of 
male by female labour is not true of industry as a 
whole, but the arguments presented against the 
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adoption of the 40-hotir week are less convincing and 
make partisan reading. The whole question is dis¬ 
cussed too much apart from the fundamental problems 
of distribution and social economics to which reference 
was made in our loading article. 

Science and the State in Germany 

The publication in the Times of July 24, 25, 27, 
and 28, of extracts from Herr Hitler’s book on the eve 
of its publication in an abbreviated translation, and 
the simultaneous account by the Tunes correspondent 
on July 27 of a Bill approved by the German Govern¬ 
ment for the compulsory sterilisation of those “con¬ 
sidered in the light of medical science as it is under¬ 
stood to-day to be by heredity unfit” give a more 
illuminating view of the real significance of the Nazi 
movement than has yet appeared. That the Nazi 
leader stands self-revealed os ill-balanced, fanatical 
and otherwise abnormal is immaterial. What is 
supremely significant is that he has come Into power 
on a wave of popular discontent with present-day 
social, political and economic conditions which is 
sufficiently intense to submit to previously unheard of 
restrictions for which a ‘scientific’ backing is ad¬ 
vanced. Unfortunately, not all the Nazi measures 
can be supported by argument as sound scientifically 
as that upon which the sterilisation of the unfit is 
advocated. Herr Hitler’s views of ‘Aryans’ and Jews 
and their qualities and character, to accord with 
which the German race of the future is to be moulded, 
belong to a ‘science’ which would be out of date oven 
if it had not failed to justify itself when submitted 
to the test of scientific analysis. The German peoplo, 
however, are not alone os victims of the world crisis, 
and if, as events seem to portend, the world is moving 
towards a solution of its difficulties through the 
application of scientific method to its problems by 
moans of a more highly organised form of government 
than is possible in a pure democracy, it cannot be too 
widely appreciated outside scientific circles that the 
science which will provide the solution of our diffi¬ 
culties is not reactionary and does not exclude 
eminence in any field, whatever its racial origin—in 
short, it is not the ‘science’ of Herr Hitler, 

Ross Institute and the London School of Hygiene and 

Tropical Medicine 

Proposals for the amalgamation of the Ross 
Institute and Hospital for Tropical Diseases with the 
London School of Hygiene and Tropical Medicine 
have recently been issued. Argument in favour of 
amalgamation centres around the promotion of work 
for the good of the Empire and the prevention of 
overlapping of the activities of the two bodies. As a 
result of the amalgamation, a permanent memorial 
to Sir Ronald Ross will be established in the School 
in the form of a department to be called the Ross 
Institute of Tropical Hygiene. Laboratory accom¬ 
modation will bo provided for Sir Aldo Castellani, 
at present director of tropical medicine and 
dermatology at the Ross Institute. He will also be 
appointed to the staff of the School with the title of 
director. Sir Malcolm Watson, at present director 
of tropical hygiene and principal Of the Department 


of Malaria Control at the Ross Institute, will be 
appointed director of tropical hygiene at the School. 
The India branch of the Ross Institute will become 
an intrinsic part of the amalgamated body, and Dr. 
G. C. Ramsay will continue as principal of the India 
branch. Major Lockwood Stevens, organising 
secretary of the Ross Institute, will join the School 
in a similar capacity. 

Imperial Standard Measures 

The statutory decennial comparisons of the 
Imperial standards of length and moss with their 
Parliamentary copies became due in 1932. On the 
last occasion, in 1922, they were carried out at the 
Standards Department of tho Board of Trade under 
the supervision of Mr. J. E. Sears, Jr., the super- 
in tondent of the Metrology Department of the 
Laboratory, who was at that time acting also as 
deputy warden of the standards. By a subsequent 
agreement between the Board of Trade and tho 
Department of Scientific and Industrial Research, it 
was arranged that the National Physical Laboratory 
should in future undertake tho whole of these com¬ 
parisons on behalf of the Board. The present series 
of comparisons is accordingly being carried out at 
the Laboratory. The primary object, of tho com¬ 
parisons is the verification of the Parliamentary 
copies of tho Imperial Standard Pound and Yard, 
any one of which could be used to replace the 
corresponding Imperial standard should it suffer loss 
or destruction. There are for each standard five 
Parliamentary copies; one is immured in West¬ 
minster Palace, and one each of the others is in the 
custody of the Royal Society, the Mint, Greenwich 
Observ atory and the Standards Department. 

In addition to this work, a redetermination of the 
relationship between the pound and tho kilogram 
will shortly be made, following tho scheme which 
was ax I opted for the first time in 1922-23. The 
International Bureau of Weights and Measures, 
Sevres, has been invited to undertake a share of the 
comparisons in this part of the programme. Finally, 
the principal reference standard pounds at the 
National Physical Laboratory, together with an 
auxiliary standard pound belonging to the Board of 
Trade, will be verified by comparison with one or 
more of the Parliamentary copies of the pound ; a 
corresponding verification of kilogram standards 
from the Laboratory and the Board of Trade will 
also be made. The weighings are being made on a 
new balance which has recently been constructed 
at the Laboratory for precision weighings of the 
highest accuracy. This balance is Contained in an 
inner vault, and all its controls are operated from 
outside, so that the observer does not enter the vault 
during any one series of weighings. The indications 
of the balance are recorded optically on a scale placed 
some seven metres away. 

Empire Cotton Growing Corporation 

The director of the Empire Cotton Growing Cor* 
poration, Sir James Currie, stated at the meeting of 
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the Administration Council on July 26 that it has 
been decided to ask all the experiment stations in 
the Union of South Africa and in Southern and 
Northern Rhodesia to co-operate in a common plan 
of campaign for an intensive attack on the problems 
of insect pest control. A first step is to be the record¬ 
ing of the activities throughout the whole Hoason of 
the different insoctH that damage cotton crops. A 
reliable technique for this has been worked out at 
the Barberton Station. It was also announced that 
it is intended to hold a conference of workers on 
cotton-growing problems in London next summer, 
similar to that which was held at the Shirley Institute 
in 1930. Mr. H. Niblett, one of the members of 
the Oversea Mechanical Transport Directing Com¬ 
mittee, gave a short description of the work of 
that Committee. In 1927 the Corporation suggested 
to tho Colonial Office Conference that the problem 
of motor transport in the cotton fields is so important 
that tho investigations should be extended and the 
work financed by the Empire governments con¬ 
cerned. The Oversea Mechanical Transport Council 
and Directing Committee were appointed as a result, 
and are now testing two motor transport units, each 
consisting of an 8-wheeled tractor and two 8-wheeled 
trailers capable of handling a useful load of 16 tons. 
The report of the Executive Council has recently 
been published (Empire Cotton Growing Corporation, 
Millbank House, 2 Wood Street, Millbank, London, 
S.W.l.) 

Improvement of Farm Crops 
At the annual general meeting of follows of the 
National Institute of Agricultural Botany at Cam¬ 
bridge on July 27 the chairman of the Council, Mr. 
E. W. K. Slade, presented the John Snell Memorial 
medal to Dr. Kenneth M. Smith, entomologist of the 
Potato Virus Research Station, in recognition of his 
valuable research work on tho virus diseases of the 
potato. Mr. Slade afterwards described some parts 
of the work of the Institute which particularly appeal 
to him as a practical grower. Crop improvement 
work is impossible until agriculturists know the 
material they are dealing with. Thanks to the Potato 
and Cereal Synonym Committees farmers are unlikely 
in future to be misled by a fine new name into buying 
an old variety which they have already given up. 
Mr. Slade welcomes the active co-operation which 
the Institute is receiving from the seed trade ; by 
doing away with fictitious names, and putting on 
the market pure seed of improved varieties, each 
under a single name, merchants contribute greatly to 
the general welfare. The principal part of the 
Institute’s task is to find out which of the new 
varieties that come to it are best in yield and 
quality and in which districts they should be grown. 
This is work which fanners cannot do for themselves. 
Many crops are being studied and a feature of this 
season is the inauguration of widespread trials of 
mangolds and swedes with the help of the seed 
trade. Mr. Slade finally referred to the assistance 
given by the Official Seed Testing Station in the 
scheme for the registration of wild white clover 
seed, 


International Congress for Scientific Management 

An International Congress for Scientific Manage¬ 
ment is to be held in London in 1936 and the Prince 
of Wales has consented to be its patron. The subjects 
for discussion include the introduction of manage- ■ 
rnent principles and practice in undertakings of 
various sizes, methods of controlling production by 
the comparison of actual results with forecasts, 
examples of the application of scientific management 
in problems of distribution, standardisation in agri¬ 
cultural development, methods of selection and 
training for higher administrative positions, and 
scientific management in the home. A meeting of 
the organising council of the Congress, under the 
chairmanship of Sir George Beharrel, was held 
recently at the offices of the Federation of British 
Industries and it was announced that a repre¬ 
sentative executive committee is being formed. 
It will be recalled that early in the year a manifesto 
on “The Management Factor in Industry” was 
issued over the signatures of many well'known men 
of science and others (Nature, January 14, p. 62), 
in which tho field surveyed was similar to that of 
the forthcoming Congress. 

Birds within Cities 

Since Gilbert White’s recording of the house- 
martins nesting in Fleet Street and the Strand, 
ornithologists have never failed to interest them¬ 
selves in birds about cities. A day-to-day census 
of the birds of tho Liverpool Cathedral Wild Birds* 
Sanctuary, established in 1927 in an old quarry, now 
a c?emetery, in the heart of Liverpool slums and five 
miles from the nearest trace of open country, has 
recently been completed by Mr. Eric Hardy. Thirty 
species are recorded : house-sparrow, starling, robin, 
blue tit, hedge-sparrow, song thrush, blackbird, wren, 
greenfinch, domestic pigeon, great tit, missel-thrush, 
chaffinch, rook, linnet, redwing, herring-gull, common 
gull, kestrel, jackdaw, colo-tit, yellow-hammer, gold- 
crest, chiffchaff, willow-wren and whitethroat, the 
first twelve of which nest. The goldcrest is now a 
regular spring passage migrant since the establish¬ 
ment of food tables, etc., though the first specimen 
was recorded in March, 1931 ( Proc, Liverpool Nut. 
Field Club , 1931, p. 41), while the willow-warbler 
soon established itself as a regular passage migrant, 
spring and autumn (Liverpool Review, Annual Report, 
February, 1933). 

For London, Mr. A. H. Macpherson recorded a 
list of 126 species, of which 21 breed regularly, 8 
have been known to breed during the present century, 
the remainder being visitors, 20 of which are regular 
and 77 occasional, in an area extending 2£ miles 
due north and south of Charing Cross and 4 miles 
east and west. In British Birds , March, 1933, Mr. 
Macpherson added the puffin, from Finsbury 
Gardens 1932, the brambling from specimens seen 
in Kensington Gardens, April 1932, the pied fly¬ 
catcher in the grounds of the Natural History 
Museum, April 26, the green woodpecker in St. 
James’s Park, August to November, and the scaup 
on the Serpentine in February, 1932. The eighteenth 
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annual report of the Lancashire and Cheshire Fauna 
Committee added the golden plover to an extensive 
list of birds recorded in inner Manchester! while in 
British Birds (Novembor, vol. 26, No. 6, 1932), Mr, 
Eric Hardy added the hoopoe to the birds watched 
inside Liverpool after recording the same species 
(British Birds , August, vol. 26, No. 3, 1932) in 
Birkenhead. 

Unusual Rainbow Phenomena 

A number of correspondents have added further 
descriptions of unusual rainbow phenomena to the 
account by Mr. J. L. Horton of the display of June 26 
(Nature, July 8, p. 67). The month of June was 
unprecedented during at. least the past sixty years 
for the number of thunderstorms, and was at the 
same time a generally sunny month, so that oppor¬ 
tunities for seoing rainbows were unusually frequent. 
An account from J. O. Kwing, of bows seen from 
Brandon, Suffolk, on the evening of June 17, 
described three closely adjacent bows with the red 
farthest from the sun, of which only tho outermost 
showed the complete range from violet to rod, this 
being tho brightest, while another bow much nearer 
to the sun is said to have shown colours in the rovorse 
order. It appears possible, seeing that the effect 
was described from memory, that errors have been 
made over the colour sequences, as the bows 
corresponding presumably with the ordinary primary 
and secondary bows have the usual order of colour 
reversed, but even so the phenomenon was evidently 
very different from that described by Mr. Horton. 

R. N. Jones describes something more similar that 
was seen from Liverpool on July 8, except that the 
bow lying just outside the secondary bow was not 
noted, and asks whether anyone has ever seen the 
two bows theoretically possible in which the sun¬ 
light suffers respectively three and four internal 
reflections inside the raindrop, which would occur 
between the observer and the sun. Mr. G. H. 
Harker writes of having seen the phenomenon noted 
by Mr. Horton on several occasions, the most recent 
being at Clifton, Bristol, on July 10. He points out 
that the supernumerary bow outside the secondary 
is the rarer ; that both depend upon the existence 
of a sufficient number of uniformly small droplets ; 
and that a mixture of droplets of various sizes tends 
to produce overlapping systems that may give a bow 
of varying curvature and with a varying colour 
sequence in different parts of the same bow. He 
refers the reader to Airy’s theory of the rainbow 
given more than a century ago and to the extended 
treatment in Chaps, xvi and xvii of Bouaase and 
Carridre’s “Diffraction”. 

Early Script in India 

An interesting inscription in a rock-shelter in the 
Sambalpur District, Bihar and Orissa, is the subject 
of a note, accompanied by a series of illustrations, 
by Mr. K. P. Jayaawal in the Indian Antiquary for 
March. It appears to be in a script representing a 
transition from that of Mohenjo-daro to the Brahmi, 
and is dated tentatively at about 1600 B.o, The 
inscription occupies a space of 35 ft. X 7 ft. The 


letters, partly painted, partly incised, would appear 
all to have been painted before being cut. There is 
no sign of the use of an iron tool. The inscription is 
unquestionably writing, and Mr. Jayaswal is of the 
opinion that the hand responsible for the inscription 
was accustomed to the use of the pen. The writing 
appears to have reached the syllabary (alphabetical) 
stage. The script resembles Brahmi more closely than 
any other, but a number of resemblances to Mohenjo- 
daro are noted. Notwithstanding the Brahmi cast 
of the inscription, it does not follow that the language 
is Aryan, and in view of the locality in which it has 
been found, it may be a pre-Dravidian Raksasa 
record, Raksasa being used as a generic term for the 
peoples dispossessed by the Aryans, now possibly 
represented by the G6nds. 

Archaeological Field Work in America 

Notwithstanding the summary character of the 
reports in the annual “Explorations and Field-Work 
of the Smithsonian Institution”, its publication is 
always wolcome as an early source of information on 
recent activities in the scientific exploration of 
America, especially in archaeology and ethnology, 
pending the issue of full reports. The comprehensive 
character of this publication which, as a rule, covers 
all the operations of the staff in the field, also serves 
to indicate the general trend of research. In the issue 
for 1932 (Publication 3219), for example, the problem 
of early man in America is attacked from several 
aspects. Dr. AleS Hrdlifika’s archaeological explora¬ 
tion of Kodiak Island, Alaska, and Mr. Henry B. 
Collins’s investigations at Point Barrow, Alaska, have 
advanced the chronological and distributional classi¬ 
fication of Eskimo cultures; Mr. Frank Setzler, 
investigating prehistoric cave-dwellers* sites in Texas, 
links positively for the first time the culture of the 
Big Bend area with the south-west; while Dr. 
Gerrit S. Miller, Jr. and Herbert W. Krieger have 
investigated the prehistoric cultures of islands in the 
West Indies with special reference to their early 
interrelations. Dr. Frank H. H. Roberts, Jr., con¬ 
tinuing his excavations of Pueblo settlements in the 
south-western States, has carried a stage further the 
elucidation of the development of domestic and 
ceremonial buildings. Other investigations cover the 
mound-builders, the Indian tribes of eastern Canada 
and Now York State and of California; and Miss 
Densmore continues her song-collecting activities 
among the Seminoles of Florida. 

Geo-electric Methods in Search for Oil 
Recently geo-electric methods as applied to oil¬ 
field exploration have been regarded with some 
disfavour, but Mr. O. H. Gish in a paper on 
this subject (Bull. Amer, Assoc . Petroleum Oed. t 16, 
No. 12, Deo. 1932, pp. 1337-1348) maintains that 
factors influencing this condemnation ore subjective 
rather than objective. Many people still believe that 
electricity is endowed with a mystical power and 
thus the impostor has ample soope for his nefarious 
activities, while the bona fide geophysicist has per¬ 
force to qualify his statements. The impostor may 
forecast the number of barrels of oil obtainabteftom 
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a given site* while the geophysicist speaks only of 
indications good or bad. Electromagnetic and 
resistivity methods have enjoyed a measure of 
Suooess in the exploration for oil. They are, however, 
at a serious disadvantage when compared with 
seismic and gravimetric methods, in that they 
entered the field relatively late and with inadequate 
theoretical equipment for the beet interpretation of 
results. It is recognised that only in Bpecial cases 
will electric methods admit of unique interpretation, 
but* of several consistent interpretations, some may 
be eliminated as being incompatible with facts known 
to the geologist and others by employing different 
survey methods in corroboration or otherwise. In 
principle, therefore, it seems possible to determine 
from geophysical surveys, augmented by other avail¬ 
able data, the approximate depth and features of 
petroliferous structures. Although electric methods 
may be more widely adopted by technologists in the 
future, there are still many errors in technique which 
have hitherto vitiated results and must first bo 
eradicated. Moreover, it is not possible at this stage 
to determine whether the results from these methods 
compare economically with those obtained from 
gravimetric or seismic methods. 

Electricity Supply and Fuel Consumption 

The Electricity Commissioners have recently issued 
a return of the fuel consumption and the electricity 
generated at the power stations of Great Britain 
during 1932 (“Generation of Electricity in Great 
Britain” ; London: H.M. Stationery Office. Is. 6d.) 
The number of stoam stations has diminished by 
four per cent from last year, but the consumption of 
electricity has increased by about eight per cent, the 
coal consumption exceeding ten million tons. Al¬ 
though the number of oil engine stations has increased, 
their total output has diminished. The district 
showing the highest degree of electrification was 
south-east England and only in one area, northern 
Scotland, was the output less than in 1931. The 
trade barometer indicated by electricity consumption 
shows that there is little improvement in heavy 
industries. The advance that has taken place is due 
to improvement in the lighter industries and par¬ 
ticularly to the large use that is now being made of 
electricity for domestic purposes. The average coal 
consumption in the steam driven stations per kilo¬ 
watt hour developed has fallen from 1 *82 lb. in 1931 
to 1 '74 lb. in 1932. As a rule the stations which have 
the maximum output are the most economical. The 
Portishead Station of the Bristol Corporation had an 
average fuel consumption of only 1-15 lb. per kilo¬ 
watt generated. There were 23 stations the con¬ 
sumption at whioh was less than 1 *5 lb. This 
compares with 1-7 in 1931. It will be seen that the 
generation of electricity in British power stations is 
now being conducted both efficiently and economically 
but there is still plenty of scope for increasing the 
efficiency of the methods of distribution. 

Aluminium Production 

At the Edinburgh meeting of the Institution of 
Mechanical Engineers on May 30* Mr. 0, Boer read 


an interesting paper describing the extensive electrical 
plant and the processes employed at the various works 
of the British Al umini um Co. in Scotland. As well as 
producing the metal eleotrolytically, the British 
Aluminium Co. manufactures alumina carbon elec¬ 
trodes. It has alumina works at Burntisland, where 
a chemical process is employed. At the carbon works 
at Kinlochleven, the electrodes necessary for three 
factories in the north of Scotland are produced. The 
electrolytic works at Foyers, Kinlochleven, and 
Lochaber arc close to large hydroelectric stations 
where 33,000 kilowatts are already being used. The 
metallurgist and the physicist have been working for 
the last twenty years on methods of improving the 
quality of aluminium and its alloys. Alloys are now 
produced which, weight for weight, have three times 
the strength of steel. American manufacturers are 
laying down rolling mills capable of producing 
sections made of these alloys comparable with those 
made of steel. The increase in the first cost is more 
than offset by the advantage in strength for a given 
weight or by a definite reduction of the weight of a 
section. The metal aluminium can be made economic¬ 
ally only by the use of electric power. Direct current 
in bulk is required. A total of about 26,000 kilowatt 
hours is required for the production of one ton of 
aluminium from alumina. The Company has routine 
laboratories at all its works and research laboratories 
at three of them. The aluminium works in the 
Highlands of Scotland have been a groat help to the 
inhabitants both during construction and when 
operating. From the economical point of view it is 
hoped that the success of these undertakings will 
encourage the development of the smaller water 
power resources of the Highlands and that industries 
will spring up in their neighbourhood. 

Commercial Bulb Production 

For more than two hundred years the bulbs grown 
in Great Britain have been imported, chiefly from 
the Netherlands. Commercial flower production, 
however, has expanded so rapidly in recent years 
that the sum spent on imported bulbs is now very 
considerable, £1,470,000 being reached in 1931. There 
seems to be no reason why bulb-growing should not 
be successfully developed in England, and to this 
end the Ministry of Agriculture has issued an illus¬ 
trated bulletin (No. 62), price 1*. 6d., entitled “Com¬ 
mercial Bulb Production”. The term ‘bulb’ is used 
in its general sense and although tho major part of 
the bulletin is devoted to the true bulbs of commercial 
importance (daffodils, narcissi, tulips and lilies) 
certain other ‘bulbs’ such as gladioli and irises are 
dealt with in detail, and much useful information is 
supplied on a number of miscellaneous ‘bulbs’ com¬ 
monly grown in parks and gardens. After some 
account of the best typo of soil, its preparation and 
manurial treatment, the planting, care of the crop* 
and methods for its propagation are described. In 
the case of the more important species, full infor¬ 
mation is given as to the selection of varieties most 
suitable for forcing, growing in pots or in the open* 
together with recommendations as to the best times 
for planting and lifting. Practical advice is also 
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supplied with regard to methods for large-scale 
storage and the grading and sale of bulbs for wholesale 
or retail trade. 

Improvement of Grassland 

Thb outstanding work on giassland carried out 
by the Welsh Plant Breeding Station at Aberystwyth 
is well known to all specialists of the subject. A 
definite insight has now been gained into the mean¬ 
ing of the agricultural value of hay and pasture, and 
the methods by which the desired results may be 
obtainod, even if much more knowledge is still 
required beforo adequate control is reached. For 
the student and farmer, however, much of the pub¬ 
lished work on the subject is perhaps too elaborate 
to be of immediate practical use, and the booklet by 
Prof, R. G. Stapledon ontitlod “Four Addrosses on 
the Improvement of Grassland” will bo welcomed by 
many (Aberystwyth : University College of Wales, 
1933. 1$.). The fundamental aims and methods of 

grassland management ore described in a clear, con¬ 
cise and eminently practical manner. Given a good 
grass mixture, then judicious grazing and the use 
of the mowing machine are two of the chief factors 
upon which success depends, the important part 
played by the grazing animal being clearly brought 
out. Whero the improvement of land in very poor 
condition is the problem, the necessity of sowing 
wild white clover is stressed and the use of some 
form of phosphutic manure advocated. In fact, the 
proper balance between grass and clover seems to 
be the central foaturo of all good grassland, and in 
the attainment and maintenance of this optimum 
ratio by wise choice of mixture, judicious grazing 
and introduction of wild white clover when needed, 
the secret of success would seem to lie. 

Report on the Science Museum 

In the report for 1932 of the Advisory Council of 
the Science Museum (London : H.M. Stationery 
Office), special reference is made to the future policy 
of the Museum, particularly in relation to its utility 
to industry. With the co-operation of outside bodies, 
such as the National Physical Laboratory and 
various research associations, during the past six 
years special exhibitions have been arranged which 
have proved attractive not only to the general 
public but also to technical visitors. At the present 
time three such exhibitions are being organised 
annually. A further development of these exhibitions 
has been suggested in order to afford facilities to an 
industry or group in an industry, to show inform¬ 
atively its products to other industries, and such 
exhibitions the Council thinks might be of special 
service to the minor industries now being encouraged 
in many parts of Great Britain. It is pointed out, 
however, that here the Museum is handicapped by 
the want of space, and the Council expresses the hope 
that the erection of the centre block will soon be 
taken in hand. The report deals also with the 
attendances at lectures, the acquisitions, the pub¬ 
lications, and with the activities of the Library. In 
1931 a sub-committee was appointed to report upon 


the Library and its working, and among its recom¬ 
mendations was that in the interest of the progress 
in science and technology and their industrial 
applications, fchore is need for a National Library of 
Science in Great Britain. 

Catalogue of Educational Films 

The issue of a catalogue occupying 184 pages by 
the Central Information Bureau for Educational 
Films, is a notable event (“A Guide to Instructional 
and Educational Films available for Use by Edu¬ 
cational and Social Organisations in Great Britain/' 
Pp. vi+184. London: The Central Information 
Bureau for Educational Films. 3s. 6d-). In the 
introduction it is stated that this is the first occasion 
on which a conspectus of the films available for 
education in Great Britain has been attempted. The 
present survey is purely quantitative, but the views 
of educational and social bodies on films found to be 
of special value are invited. The range of subject 
matter is very wide and illustrates the great possi¬ 
bilities of films alike as a means of inspiring interest 
and convoying information. The main sections com¬ 
prise art, engineering and industry, geography and 
travel, history, literature, religion and Bible stories, 
science, social activities and sport. Science alone, 
however, comprises seven sub-divisions including 
astronomy, hygiene, nature study and physiology. 
One might perhaps single out as of special interest 
the films produced by various scientific institutions 
and Government departments (such as the Ministry 
of Agriculture), certain fascinating summaries of 
scientific research extending over many years, as in 
the Canti films, films utilising photomicrography, 
and the really remarkable range of travel films pre¬ 
sented. In general, the titles of films are sufficiently 
descriptive but, whero necessary, explanatory para¬ 
graphs are added. Films are classified into 35 mm., 
16 mm. and 9-5 mm. to suit the financial resources 
of schools. In an appendix a list of the names and 
addresses of Government departments, societies and 
firms mentioned in the catalogue is given. 

A Proposed Marine Biological Station in India 

In Current Science (vol. 1, No. 10, April 1933) it is 
stated that at a joint session of the Botany and 
Zoology Sections of the Indian Soience Congress 
recently held at Patna under the presidency of Prof. 
Gopala Aiyer, the desirability of establishing a Marine 
Biological Station in India was discussed. Col. Bewell 
opened the discussion. It was suggested that the 
authorities of the Science Congress should sanction 
a certain sum of money which would aot as a nucleus 
for private subscription, and the general opinion was 
in favour of the station being at Bombay, which with 
its central position and varied coast line offers an 
ideal site for euoh a laboratory. It was moved and 
seconded that a committee of five biologists be 
appointed by this joint session of Botany and Zoology 
Sections of the Indian Science Congress to go into 
the question of establishing a Marine Biological 
Station in India and the resolution was carried by a 
large majority. The committee was constituted as 
follows : Dr. S. B. Setna, of Bombay (convener)* 
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Prof. Gopala Aiyer, of Madras, Prof. George Mathai, 
of Lahore, Prof. R. H. Dastur, of Bombay, and Dr. 
S. K. Mukerji, of Lucknow. 

Co-operation between Science and History 

Vol. 76 of Memoirs and Proceedings of the Man¬ 
chester Literary and Philosophical Society contains the 
presidential address of Mr. B. Mouat Jones, in which 
an appeal is made for co-operation between men of 
science and historians in the production of the 
histories for use in elementary and secondary schools 
and in the universities. He has examined a large 
number of such books and has found that the 
influence of scientific thought and discovery on the 
development of civilisation is unmentioned or un¬ 
appreciated, or that no attempt is mode to incor¬ 
porate the improvements due to science into the 
history of the people. He contends that the influence 
of a scientific advance, such for example as that 
initiated by Faraday, on the history of the world, 
is at least as great as some of the movements duo to 
politicians to which historians devote ample space, 
and he asks that in the books from which the great 
majority of the population get their historical know¬ 
ledge, science should be given the place due to it as 
a determining factor in history. 

Memorial to Sir Charles Parsons 

On July 28, a memorial to Sir Charles Parsons, who 
died on January 12, 1031 (see Nature of February 
28, 1931) was unveiled at the works of Messrs. 0, A. 
Parsons and Co., Ltd,, at Neweastle-on-Tyne by 
liis daughter, Miss Rachel Parsons. The memorial 
is formed of a medallion portrait of Sir Charles, in 
profile, carved in Bianoa del Mara stone ; this is 
surmounted by the family coat of arms. At the 
ceremony Miss Parsons said that the memorial was 
erected on the site of the room in which her father 
spent so many hours of his life working at the 
scientific and engineering investigations which 
uppealod to him above everything else. The memorial 
was designed by Mr. Maurice E. Webb and Mr. Roid 
Dick was the sculptor. 

Priestley Centenary in France 

The issue of the Revue Scientifique for July 8 
contains the appreciative address of Prof. C. Matignon, 
professor of inorganic chemistry in the College de 
France, on the life and work of Priestley, delivered on 
June 16. In it he reminded his audience that Priestley 
was elected a foreign associate of the old Royal 
Academy of Sciences of Paris in 1772, that he was in 
sympathy with the Revolution of 1790 and that the 
legislative assembly conferred on him the title 
“citoyen fron$ais” in 1793. Even during the 
Napoleonic wars, the relations between scientific 
workers in France and England remained cordial 
and Davy was awarded the grand prix by the Paris 
Academy of Sciences in 1807. 

Awards pf the Royal College of Physicians 
Ai the quarterly comitia of the Royal College of 
Physicians held on July 27, the follqying awards, 
among others, were made : the Baly medal to Dr, 


Robert Robison, of the Lister Institute, for his 
work on the ©stars of phosphoric acid and the enzyme 
phosphatase and the part they play in bon© meta¬ 
bolism ; the Moxon gold medal to Prof. G. R. Minot, 
professor of clinical medicine in Harvard Medical 
College, for his work on diseases of the blood ; the 
Weber-Parkes prize and medal for the best work 
already done in connexion with the etiology, pre¬ 
vention, pathology, or treatment of tuberculosis to 
Sir John MoFadyean. The Lcvorhulme scholarships 
held by Dr. J. F. Brock and Dr. S. J. Hartfall .. 
have been continued for another year, and the 
Murchison scholarship was awarded (this year by 
the University of Edinburgh) to D. M. F. Batty and 
A. Brown. 

Announcements 

Mr. F. E. Magarinok Torres has been appointed 
director of the Institute de Motoorologia Hidrometria 
e Kcologia Agricola at Rio de Janeiro in succession 
to Prof. Martins Costa, who has resigned. 

At the annual general mooting of the Museums 
Association, held at Norwich on July 6, it was 
announced that Dr. Cyril Fox, director of the 
National Museum of Wales, has been elected president 
in succession to Sir Henry Miers, and Dr. W. E. 
Swinton, honorary editor of the Museums Journal. 
Aldonnon Chan. Squire, Leicester, and Mr. D. W. 
Herdman, Cheltenham, were re-oloeted hon. treasurer 
and hon. secretary respectively. 

Applications are invitod for the following appoint¬ 
ments, on or before the dates mentioned : —An 
assistant librarian at the University of Capetown— 
The Secretary, Office of the High Commissioner for 
the Union of South Africa, Trafalgar Square, W.C.2 
(Aug. 8). A research fellow in glass technology at 
the University of Sheffield The Registrar (Aug. 21). 
An assistant lecturer and demonstrator in electrical 
engineering at the University of Sheffield—-The 
Registrar (Aug. 26). An assistant lecturer in philo¬ 
sophy at the University of Birmingham—The 
Secretary (Aug. 28). An assistant lecturer in zoology 
at the University of Sheffield—The Registrar (Aug. 
31). An evening teacher of practical mathematics 
at the West Ham Municipal College, Romford Road, 
E.16—The Secretary (Sopt. 1). A research chemist 
at the Long Ashton Fruit Research Station—The 
Registrar, University of Bristol (Sept. 2). A Univer¬ 
sity reader in civil engineering at Imperial College, 
City and Guilds College—The Academic Registrar, 
University of London (Sept. 8). A George Henry 
Lewes student for research at the Physiology School, 
Cambridge—Prof. Barcroft, Physiology School, Cam¬ 
bridge (Sept. 20). An assistant chemist for the 
Rubber Research Scheme (Ceylon)—The Chairman, 
Rubber Research Scheme, Neboda, Ceylon (Oct. 16). 
A principal of the University College of Wales, 
Aberystwyth—The President of the College, 44, 
Queen Victoria Street, London, E.C.4 (Dec. 1), A 
principal of the Borough Polytechnic, Borough Road, 
London, S.E.l —The Secretary. An assistant lecturer 
in education at University College, Hull—The 
Registrar. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications,] 

Absorption Spectrum of the Vitamin E Fraction 
of Wheat-Germ Oil 

In a recent letter to Nature 1 we described the 
absorption spectrum of the unsaponifi&ble matter of 
whoat-germ oil. Our main conclusions have now 
been supported by Morton and Edisbury 1 , and by 
Euler, Hellstrtim and Klussmann”, who in each ease 
had carried out independent work on the same 
problem before the publication of our results. The 
latter workers also examined a concentrate from 
lettuce leaves, in which case the visible absorption 


of xanthophyll kindly supplied by Prof, Karrer. 
The curves are practically identical; both show 
very heavy absorption in the visible with three 
maxima at 4770, 4440 and 4180 A. and a weaker 
absorption in the ultra-violet with two maxima 
at 3370 and 2710 A., followed by continuous 
absorption. It is apparent from Fig. 2 that it is this 
pigment which is responsible for the colour of the 
oil and of the concentrate : the former contains about 
0-006 per cent, the latter about 0*4 per cent. At 
those concentrations the contribution of the pigment 
to the absorption in the ultra-violet would be very 
small. The spectra of the free acids and the sterols 
extracted from the oil are also shown. 

(2) The ‘vitamin E fractions’ prepared from 
untreated anrl decolourised wheat-germ oil showed 
absorption with ‘singularities’ at:— 

Vitamin E fraction 4770, 4440, 4180 A. (3370), 31200, 2800, 2650, 2400 A. 
Vitamin E fraction 
from cliaruottl- 

treated oil none 3200,2880,2550,2400 A. 

It will be seen that in the 



5200 +JOQ 4200 3700 3200 XJOO 2200 X 


concentrate prepared from the 
decolourised oil, the visible bands 
have disappeared but the ultra¬ 
violet absorption persists practi¬ 
cally unchanged. 

Wo have also subjected the 
concentrate to various chemical 
treatments in an attempt to find 
whether any correlation could be 
established between biological ac¬ 
tivity and absorption in a par¬ 
ticular region. The table below 
summarises the spectroscopic 
changes we observed after chemical 
treatment, and the effect of similar 
treatment on biological activity as 
recorded by Evans and Burr in 
their authoritative monograph*, 
which we have taken as our guide 
prior to carrying out experiments 
on our own account. 

These experiments show that the 
absorption of the vitamin E frac¬ 
tion of wheat germ is due to 
more than one kind of molecule. 


(yellow colour) was found to be relatively more 
intense in proportion to the ultra-violet absorption 
than in the case of wheat-gorm oil concentrate. From 
a study of the visible absorption bands, they have 
concluded that the yellow colour in each case is 
due to xanthophyll. They suggest that vitamin E 
may absorb in the ultra-violet. 

Working on a more direct line of attack, we have 
ourselves reached the same conclusion as to the nature 
of the pigment, and have moreover obtained positive 
evidence in favour of the composite character of the 
absorption spectrum previously described for wheat- 
germ oil concentrate. This has been achieved (1) 
by separating the pigment of wheat-germ oil in a 
crude state and comparing its absorption spectrum 
in the visible and ultra-violet with crystalline 
xanthophyll, and (2) by examining a concentrate 
prepared from wheat-germ oil which had been 
decolourised with absorbent charcoal. 

(1) The pigment was separated from the con¬ 
centrate by crystallisation from petrol ether. In 
Fig. 1 its absorption spectrum in alcohol at room 
temperature is compared with that of a specimen 


The substance responsible for 
visible absorption can be separated by physios! 
means and is xanthophyll. Although the substance is 



Spectroecoplo behaviour 


Chemical 

treatment 

Viable 
4770,4400, 
4180 A 

Ultra-violet 

8200-2880 

Ultra-violet 

2850-2400 

Biological 

activity 

Untreated concen¬ 
trate 

■f 

+ 

+ 

+ 

Saturated with 

HC1 gas 

- 

+ 

+ 

+ 

Heated with acetic 
anhydride 

+ 


+ 

- 

Ultra-violet 

Irradiation 

- 

■± 

+ 


Hydrogenation for 
several hours 

— 


± 

+ ? : 

Oxygen 

+ 

+ 

+ 

+ 


— destroyed + not destroyed ± greatly dlminlihed 


associated with, and may conceivably be a precursor 
of, vitamin E (on an analogy with carotene and 
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vitamin A), it is improbable that it is itself the vita¬ 
min. Thus treatment with hydrochloric acid, and 
catalytic hydrogenation, both destroy the visible 
bonds although not reputed to destroy biological 
activity, while acetic anhydride does not affect the 
visible absorption although supposed to inactivate 
the vitamin. The ultra-violet absorption at 
2850 to 2400 A. also frequently persists when the 
biological activity has presumably been destroyed, 
and so cannot always be correlated with activity. 
On the other hand, the ultra-violet absorption 
between 3200 and 2850 A. closely follows the bio¬ 
logical activity, since both are destroyed by acetic 
anhydride and irradiation, and both resist the action 
of hydrochloric acid, hydrogenation and oxidation. 
It is with this region of the absorption spectrum 
that the biological activity is most likely to be 
associated. At liquid air temperature the absorption 
band in this region shows a structure. 

It has long been a puzzle why vitamin E con¬ 
centrates should retain their activity after such 
drastic treatment as catalytic hydrogenation. In 
our experiments, hydrogenation was continued for 
several hours after the yellow colour of the con¬ 
centrate had disappeared, but even under these 
conditions saturation was not complete (iodine value of 
original concentrate 210; of hydrogenated concentrate 
70) while the ultra-violet absorption, although reduced 
to about half its original intensity, was little changed 
in appearance. It seems probable, therefore, that 
the answer may lie in a high resistance of the vitamin 
E molecule to hydrogenation, rather than to the 
persistence of activity in the completely hydro¬ 
genated molecule. 

F. P. Bowden. 

Laboratory of Physical Chemistry, 

Cambridge. 

T. Moore. 

Nutritional Laboratory, 

Cambridge. 

July 1. 

' Bowden and Mooru, Nature, 131, 512, April 8. 1933. 

1 Morton and EdMmrv, Nature, 131, 018, April 29, 1933. 

1 Kuler, HelLMrOm ana Klussmann, Svensk Kemith TidtrArift, 46 , 
132 * 1938. 

* Evans and Burr, Memoirs of tlio University of California, 8; 1927. 


Monetary Standards 

Judging by his letter in Nature of July 22, p. 133, 
Prof. H. E. Armstrong and I do not mean tho same 
thing by the constancy of a monetary standard. 

It is easy, and in many way advantageous, to take 
a fixed weight (or rather mass) of gold, and call it a 
pound sterling. If wo do that, as Prof. Armstrong 
has discovered, the pound will always possess the 
same value in gold . But what about other things ? 
As I take it, money should represent a fairly steady 
standard of purchasing power. A pound should 
enable us to buy roughly the same amount of wheat, 
and cloth, and omnibus rides, and theatre tickets. 
We do not want only gold ; indeed, I am not sure 
that I want any gold at all. 

Now in this criterion of constant purchasing power, 
gold has proved very untrustworthy. Even in the 
calm yearn of the nineteenth oentury, the purchasing 
power of gold over wholesale commodities rose 
between 1823 and 1848 by 20 per cent, fell from 1848 
until I87J by 20 per cent, rose by 40 per cent during 
the great agricultural depression from 1874 until 1806, 
and than b#ffan to sink e gain as South African gold 


slowly made gold cheap—that is, put up prices 
(“Layton's History of Prices", 1922). A rise in 
prices impoverishes those with fixed incomes ; a fall 
in prices destroys the profits of industry, creates 
unemployment, and, in the end, would bring the 
economic machine to a standstill. 

During tho present more hectic century, the 
vagaries of gold have been much greater. At the 
outbreak of War, the gold standard, so often pro¬ 
claimed as a sure shield against disaster, was, as 
always in a crisis, suspended as too dangerous. We 
returned to gold in 1926, thereby lowering prices 
immediately by some 10 per cent and precipitating 
the coal strike. Moreover, we thus condemned prices 
to the downward drag, which, due chiefly to the 
maldistribution of gold, lasted until we were forced 
off gold in 1931 (“Statistical Year Book of the League 
of Nations"). Almost immediately, informally and 
indirectly, our currency was again linked to gold, 
and the fall in prices, with its accompanying depres¬ 
sion and unemployment, re-established. Just lately, 
the trade cyclo has turned, and it looks os though 
prices would rise for a time and trade improve. 

Now whatever views Prof. Armstrong may hold, 
personally I do not think that a standard which, in 
its chief function of measurement, expands and 
contracts by 25, 20 and 40 per cent in the course of 
one century and undergoes even more violent changes 
in the next, is a scientific standard in any useful 
sense of those words. 

Whether the gold standard can be made more 
constant and workable, or whether wo shall have to 
look elsewhere when things settle down, is not 
relevant to this letter. Personally, I do not know, 
and can only wait and watch. Anyhow, I hope that 
no promature decision will bo taken. 

W. C. D. Dampier. 

Upwater Lcxlge, 

Cambridge. 

July 24. 


Nomenclature of the CEstrin Group 

The recent work of Butenandt, Marxian, and 
others on the oestrus-producing hormone, summarised 
in the Chemical Society’s discussion on March 16 1 , 
has consolidated our knowledge of the ehemistiy 
of these substances and shown that they are probably 
closely related to the sterols. It appears opportune 
to adopt a uniform chemical nomenclature for the 
derivatives of ccstrin, which harmonises with that 
used for the sterols, and we suggest the following. 

The parent saturated hydrocarbon of the cestrin 
group, C ia H >0 , containing the sterol skeleton with 
one methyl group but without the side chain, may 
be termed ’ccstrane*. The numbering should be 
the same as in Rosenheim and King’s formula for 
the sterols, that is : 
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On this scheme the full chemical names of two 
important derivatives, which Marrian and others have 
called ‘trihydroxyoestrin’, and ‘ketohydroxyoostrin*, 
are 3, 16, 17-trihydroxy 1, 3, 5-oestratriene, and 
3-hydroxy 17-keto 1, 3, 6-oestratriene. These names, 
though suitable for chemioal literature, are cumbrous 
for general and biological use. We suggest os common 
names, for use where the chemioal nature of the 
principle has been identified, ‘cestrior for the tri- 
hydroxy compound, and ‘costrone* for the keto- 
hydroxy compound. Those short names will be found 
to recall the principal features of the constitution of 
the compounds, sufficiently for everyday use. 
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of the small-sized particles, which the former pre¬ 
pared by grinding fine powders, mechanically 
separating the different sizes by decanting after 
sedimentation of the large particles and collecting 
sufficiently large amounts of crystals of approxi¬ 
mately equal size. The samples were put into tho 
magnetic balance. It was found that below a certain 
‘critical' size the susceptibilities decreased very 
rapidly, the critical size being of the order of 10‘ 4 
cm. Lane, however, deposited bismuth on glass by 
evaporation and measured the susceptibilities of such 
deposits of different thicknesses, known by the time 
of exposure to the molecular beam. The result 
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Formula 

Names previously vised 

Chemical name proponed 1 

Common name 
proposed 

< 17 H„ (OH) (('<)) 

thrrlin (D) 

funicular hormone (B) 
ketohydroxycnstrln (M) 

| 3-livdroxv 17'keto 1, 3, j 

* I 

urstrouo 

ClH,, (OH), 

theelol {!)) 

follicular hormone hydrate (B) 
trlhydroxycestrln ( M ) 
eimmmiii (C) 

| 

:• 3, 10, 17-trihydroxy J, 3, ft mstratriene 

1 

oistriol 

C||H„ (OH) 

dcsoxofolllcular hormone (B) 
dofcoxotheelln (D) 

! 

S 3-hvdroxy 1, 3, 5-mstratriene j 

L ...... L,._ j 

f ,.H„ (OH), 

dlhydrofoLUculAr hormone (//) 

) : 



j dlhydrofolllculln < O ) 

8. 17-dihydroxy 1, 3, 5-a*stratriene 



dihydroxyue strip ( M ) 

1 i 


l,iH„ (OH) 

hexahydrodesoxofolllcuiar hormone (B) 

3-hydroxy coatrane | 

C»H # , (OH), 

hexahydrofolltcular hormone hydrate ( B ) 

3, 16, 17-trlhydroxy oestram* 


(OH),” 

i hex ah ydrodi hydroxy ceatrin (At) 

8, 17-trlhydroxy oestrane 

r,,H„o a 

equllenln (O) 

probably 3-hydroxy 17-koto J. 8, 5, 6, 


1 

1 

S-rRHt rapentaen e 



B t Bnterjamlfc. C , ColJJp. 2>, Dotey. G, Uirard. At, Marrian. 


The accompanying table shows the nomenclature 
of some of the principal compounds of this group, 
with their formulae and some of the names previously 
in use, together with the new chemical and abbre¬ 
viated names which we now propose. 

N. K. Adam. G. F. Mauri an. 

J. F. Danieixi. A. S. Pabkes. 

E. C. Dodds. O. Rosenheim. 

H. Kino. 

The Sir William Ramsay Laboratories of Physical 
and Inorganic Chemistry and Department of Bio¬ 
chemistry, University College, London, W.C.l. 

National Institute for Medical Research, Mount 
Vernon, Hampstead, London, N.W.3. 

Courtauld Institute of Biochemistry, The Middlesex 
Hospital Medical School, London, W.l. 

July 8. 

1 Chem . Ind. t 52 , 268, 287 ; 1033. 


Diamagnetism of Thin Films of Bismuth 
Db. C. T. Lane has published in Natube 1 observa¬ 
tions which seemingly contradict previous results on 
the subject of the size dependence of the suscepti¬ 
bilities of bismuth, antimony, and graphite obtained 
by different observers working under Sir C. V. 
Raman at Calcutta** 8 . Since we undertook a series 
of experiments on the same subject some time ago 
which, however, are not yet ready for detailed pub¬ 
lication, but support definitely tho findings of the 
latter authors, the following short note may explain 
the discrepancy of the results of Dr. Lane. 

The difference between the experiments of the 
Indian authors and C. T. Lane lies in the preparation 


showed that the susceptibilities observed did not 
depend on the thickness of the layer, that is, on the 
number of atoms forming the specimen. 

It seems that the discrepancy can be explained by 
a phenomenon which I have studied. If bismuth 
is deposited on a surface at a temperature below 
100° C. by evaporation in a very good vacuum, tho 
structure of the first few thousand layers is very 
different from the nature of the later deposits. If 
such doposits are produced at a low rate of evapora¬ 
tion and under carefully controlled cooling conditions 
of the background for a long time ( 10-30 hours) and 
the cross-section of the deposits is examined under 
a microscope in polarised reflected light, the difference 
between the first and the later deposits becomes 
very obvious. Whereas the later deposits show 
definite crystalline structure indicated by the 
parallel growth of small individual columns of tri¬ 
angular or rhombohedral cross-section, the base of 
these columns is not in the plane of the background 
but several jx above it, that is, the columns ore 
rooted in an ‘amorphous* layer of the condensate 
which is distinctly different from the crystals. From 
this, it follows that deposits of bismuth below a 
certain thickness are not of the crystalline nature 
common for bismuth in bulk. 

In past years it has been proved by several 
authors that a true amorphous modification of bis¬ 
muth does not exist; and especially Kirohner'fl 
results 4 with electron spectroscopy show that even 
exceedingly thin layers deposited on an amorphous 
background show a microcrystalline structure. One 
has to assume therefore that there exists a funda¬ 
mental difference between microcrystalline and 
macrocrystalline structure so far as the diamagnetic 
susceptibility is concerned. Since the method of 
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Lane would produce only layers of microcrystalline 
structure within the thicknesses used by him, the 
discrepancy would thus find an explanation due to 
the fact that Lane measured the susceptibilities of 
microcrystaliine bismuth in gradually increasing 
volumes whereas the Indian authors used macro¬ 
crystalline substance. This difference could not come 
out in Lane’s experiments sinco ho has not moasured 
the absolute values of the susceptibilities, which, if 
our argument be right, should coincide with the 
asymptotic susceptibilities for ‘infinitely* small 
particles, that is. Lane’s values should bo below the 
lowest values of the Indian authors. 

It should be mentioned finally that an observation 
first published by P. Kapitza® supports this point 
of view perfectly. If one tries to ‘inherit* a certain 
orientation on to the condensate of bismuth vapour 
by depositing it on, for example, a cleavage plane 
of an already existing bismuth crystal, one is not 
successful so long as one works at low temperature, 
and one obtains only ‘amorphous’ substance with no 
recognisable orientation. The ‘inheritance’, however, 
is at least partially successful so soon as one heats 
the background up to approximately 200° C., in 
which case the vapour atoms arrange themselves into 
a large number of small crystal columns. We would 
therefore suggest that the bismuth deposits of Lano 
be annoalod for a considerable time at a temperature 
between 200° and 250° C. in vacuo or in a noble 
gas atmosphere before the susceptibility is measured. 
It is to be expected that during this treatment tho 
microcrystaliine structure of tho deposit may trans¬ 
form into a structure commensurable with the 
bismuth particles used by the Indian physicists. 

A. Goetz. 

California Institute of Technology, 

Pasadena, California. 

1 T. Latin, NaTTTKK, 180, 099, Doc. 31. 1932. 

1 Vftldyanftthan, Jnd. J. Phy 5. 559 ; 1930. 

* 8. R. Kao. ibid.'t, 241 ; 1931. 

4 h\ Klrchiuir, Z Phya.. 76. 57« ; 1032. 

• P. KapiUn, l>roc. Roy. Soc., A, 119. 428 ; 1928. 


Investigations by Vaidyanathan 1 and myself* in 
this laboratory have shown that the diamagnetism of 
bismuth is reduced by oollocalisation. On recrystal¬ 
lising a sample of pure bismuth powder it was found 
that its diamagnetic susceptibility rose to very near 
the mass value*. In a recent letter to Nature, Lane* 
reports tliat thin films of bismuth produced by 
evaporation and having a thickness of 0*2 p-15 (jl had 
the same susceptibility value as tho metal in mass, 
allowing however for fluctuations of so much as 12 
por cent. 

No information is given about the temperature at 
which the films were deposited. If the films are 
deposited at low temperatures, there are uncertainties 
of a particular kind. Langmuir* has shown that in 
such a case, the metal film is amorphous. Steinberg* 
oonoluded from X-ray analysis that the amorphous 
films had the some crystal structure as the metal in 
bulk and that the crystal grains were too fine to 
distinguish with a microscope. He found also that 
in the oase of films 20-200 mg thick, the specific 
resistance was 15-57 times the value for the metal in 
bulk. This suggests that in this range of thiokness, 
the films consist of discontinuous crystal grains each 
having the properties of the solid metal, conduction 
occurring only along strings of granules in contact 
with each other. Wart 7 has independently verified 
the same conclusions. Hence the thiokness of the 


films determined by weighing would not give us the 
dimensions of the individual grains, which obviously 
should have much larger values. 

I suggest therefore that, even in films 0 -2 p thick, 
the particles have a much larger diameter and hence 
would not show any largo decrease in diamagnetic 
susceptibility. Ingorsoll* found that os the films 
obtained by cold deposition were heated, the finely 
divided particles coalesced aftor hoat treatment, 
almost nonmagnetic films of nickel becoming strongly 
magnetic during this process. It seems to be clear 
that in the coho of films about I [a thick, tho magnetic 
properties are almost independent of the thickness 
but depend a great doal on tho thermal treatment. 

If, on the other hand, the deposit is made at high 
temperatures and then cooled down for magnetic 
measurements, there are the stress effects obtained 
by Howey* in the case of niokel films. He obtained 
altogether different magnetisation curves using 
different backing materials, and showed that the 
differential thermal contraction imposed a strain 
along tho thickness of the film. This strain is nearly 
independent of the thickness. A rough calculation 
for bismuth films deposited, say, at 500° on glass, 
shows the existence of a strain of 4xl0* 3 which, 
according to tho results of Lowance and Constant 10 , 
would mean an increase of about 0 per cent in the 
susceptibility. Howoy has also shown that any 
imperfect adhesion would give rise to a buckling of 
the film and heneo to anothor kind of strain which 
incroaseB as the film becomes thinner. 

Hence in the determination of tho magnetic pro¬ 
perties of thin metal films we are dealing with a largo 
number of unknown factors and it is not surprising 
that Lane gots largo fluctuations in his results, so 
much as 12 per oent. The properties and the con¬ 
ditions of the films should be ascertained with 
accuracy before any conclusions are drawn from 
experiments on motal films. Colloidal methods of 
approach have distinctly the advantages of certainty, 
particularly tho method of recrystallisation, which is 
found to give very consistent results. 

S. Ramachandra Rao. 

Annamalai University, 

Annanmlainagar, South India. 

June 13. 

1 /mi. J. Phya., fi, 559 ; 1930. 

• Ind.J. Phya., 241 ; 1931. 

» Ind . ./. Phya., 7, 35 : 1932. 

4 NATITRK, 180, 999, l>ec. 31, 1032. 

• J. Anttr. Ghent. Soc., 88, 2221 ; 191 rt. 

• Phya. Rev.. 81, 22 ; 1923, 

1 Phya. Rev., 19 , 615 ; 1922. 

• Phya. Rev., 86, 114 ; 1929. 

• Phya. Her., 84, 1440 ; 1929. 

10 Phya . Her., 88, 1547 ; 1931. 


New Band Systems of Aluminium Hydride 
In an arc burning between two aluminium electrodes 
in a hydrogen atmosphere at reduced pressure, we 
have succeeded in getting two new bond systems of the 
hydride A1H, One band system lying at 3800 A, has 
been photographed in the second order of a 0-6 m. 
grating (0*90 A./mm.) after an exposure of 12 hr. 
The other baud system, lying at 3000 A. (degraded 
to violet) has been obtained in the same order after 
an exposure of 1J hr. from a discharge through a 
mixture of aluminium chloride and hydrogen in 
a quartz tube, which is by far the most intense 
source for this band system. 

The band system at 8800 A. consists of nine 
branches and is in appearance very like the NH band 
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system at 3360 A., except that the triplet separation 
is smaller than for NH. It has been impossible to 
number the branches down to origin on account of 
the unresolved Q branches, but from the difference 
in the values of the constants (£, D) and the l- 
uncoupling in the first members, it has been evident 
that the band belongs to a *E “it system, following 
case 6. 

A perturbation in the uppor state (F (20), R (18) ) 
has been a valuable help for numbering the branches. 

The following constants have been obtained. 



*7C 0 


*7T, 

% 




0-721 


6 '704 

6-703 


0*760 

D~ 

— 0‘000420 

J) ~ 

-0-0004 />- 
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40 




4 097 x 10‘ 40 

r w 

1-61 A. 


v Q m-20221 Hi cm.* 1 

r — 

1 -006 A. 

CO 

10HH cm." 

1 



(a - 

IttHli cm.* 1 


Besides the (0, 0) band, tho Q branch of the 
(1, 1) band has been observed close to the origin 
of (0 f 0). No other bands have been obtained. 

The (0, 0) band shows prediasociation in the upper 
state (P (26), R (24) ) analogous to the hr"* 
system, and accordingly we calculate for the energy 
of dissociation D — 0*519 v. (*2). 

A full report will appear later in connexion with 
the analysis of the band system at 3600 A. 

W. Holst. 

Laboratory of Physics, 

University of Stockholm. 


Phosphorescence and Finger-Prints 

Some recent experiments carried out by us indicate 
that the use of phosphorescent powders for the 
photography of finger-prints ensures satisfactory 
results where the ordinary methods fail. 

Finger-prints occurring on an article having a 
multi-coloured or highly patterned background can¬ 
not be satisfactorily photographed with the help of 
the grey or black powders commonly used, owing to 
the interference of the background with the pattern 
of the digital impression. It was thought that if a 
phosphorescent material were used as the dusting 
powder and tho photograph taken by utilising only 
the phosphorescent light from the finger-print, a 
result free from the blurring effect of the background 
would be obtained. The feeble luminosity of the 
phosphorescent print necessitated fairly long ex¬ 
posures and frequent re-illumination of the phos¬ 
phorescent powder. These wore provided for as 
follows : the surface containing the powdered finger¬ 
print was placed horizontally in a light-tight box 
having two apertures in its upper face. Over one 
aperture was supported a vertical camera focused on 
the finger-print and over the other was fixed a 
tungsten or tungsten alloy arc. A slowly rotating 
sector served to ensure that only one of these aper¬ 
tures was open at any moment. Very fast Ilford 
hypersensitive panchromatic plates, when intermit¬ 
tently exposed in this way for twenty minutes, gave 
good results. A negative, whioh was found to be 
even better for purposes of detection, was obtained 
by using Ilford rapid process panchromatic plates. 
This gave greater contrast and was at the same time 
free from background fog. For these much slower 
plates, ‘exposures’ of forty minutes were required. 

Photographs taken in this way of finger-prints on 
backgrounds showing strong reflection contrasts, for 
example, a tin box printed in blaok and white stripes, 
showed that the background had aome slight effect, 


for the parts of the negative corresponding to the 
white stripes wore somewhat denser than the parts 
corresponding to the black stripes. This would appear 
to be due to the feeble illumination of the background 
in its immediate vicinity by the phosphorescent 
powder. Slight interference of this kind, however, is 
not serious, as the pattern of the finger-print stands 
out strongly in all parts of the negative. The powder 
actually used was phosphorescent kino sulphide. 
Great care must be taken to remove excess powder 
from between the ridges of the finger-print either by 
means of a soft camel-hair brush or by gentle blowing. 

Tho use of fluorescent powders was also investi¬ 
gated, but tho difficulty encountered horo was that 
of excluding visible radiation from the source of the 
ultra-violet light. Wood’s glass and a Jena filter, 
U.G.2., either alone or in combination with a saturated 
solution of copper sulphate, proved inadequate for 
this purpose, and although photographs of fluorescent 
prints (through protex glass) wore obtained after 
exposures of about ton minutes, tho background 
appeared so dense in the negative as to mask seriously 
the lines of the finger-print. Rather better results 
were then obtained by using an ultra-violet filter of 
solutions of cobalt chloride and nitrosodimethylaniline 
and photographing the fluorescent light through 
protex glass. In this case a fast plate, insensitive to 
orange and rod light, was used. 

In the meantime Superintendent Else of Buxton 
and Inspector Evans of the Derby C.I.D. have 
succeeded in obtaining excellent photographs, free 
from background, by using very pure, finely powdered 
anthracene, which adheres particularly well to the 
ridges of the finger impressions. To eliminate the 
heat rays it is found advantageous to interpose a 
plate of Chance’s calorex glass between the source 
of ultra-violet and the Wood’s glass. 

A detailed description of these experiments will 
appear elsowhcre. The phosphorescent work was 
carried out in collaboration with Inspectors Pent land 
and Doubleday of the Nottingham C.I.D. 

Henby L. Bbobe. 

C. G. WlNSON. 

University College, 

Nottingham. 

July 10. 

Centralisation of Anthropological Studies 

The centralisation of anthrojxflogical studies in 
Great Britain, to which attention is directed in 
Natube, July 22, pp. 113-6, is no new problem. 
Beginning with the fusion in 1871 of the old Anthro¬ 
pological and Ethnologioal Societies to form what 
is now the Royal Anthropological Institute, there 
have been several attempts to co-ordinate and 
improve the provision, both for research and for 
teaching, in this wide and complicated group of 
studies. There is a summary of them in the Institute’s 
Joumal, vol. 69, 1929, under the title “The Science 
of Man in the Service of the State”. 

Hitherto all those projects have been hampered 
by public indifference and postponed for lack of 
funds ; and since the failure of the project for an 
Imperial Bureau of Ethnology—promoted by the 
British Association for the Advancement of Science 
in 1896, and 1898, accepted in principle by the 
British Museum, and accidentally overlaid by its 
fostermother—all that has seemed to be practicable 
has been to avoid overlap, and encourage co-opera¬ 
tion, among the numerous bodies which havebeen 
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willing to do for these subjects as much as their 
separate resources allow. 

It was with this object, after the War, that the 
British Association (which had been again pressing 
on the Government in 1914 the need for bettor 
training in ethnology for officials abroad) called a 
conference of represen tat ives of institutions engaged 
in research and in teaching in those subjects. After 
a careful review of all existing facilities and current 
projects, this conference unanimously recommended 
that the proper body to act as clearing-house for 
matters of common concern in anthropological 
research and teaching was tho Royal Anthropo¬ 
logical Institute, with such assistance as each and 
all of the bodies represented at tho conference might 
be able to supply. The Institute accordingly ap¬ 
pointed tho “Joint Committee for Anthropological 
Research and Teaching*\ on which every university, 
institution, and society in Great Britain engaged in 
this work, was ontitlod to bo—and in fact normally 
is—represented. 

This “Joint Committee” has contimied to act as 
proposed until the present time. It meets as re¬ 
quired ; through its executive (the officers of tho 
Institute for tho timo being) and with the voluntary 
help of its members, it is kept informed as to facilities 
offered and work undertaken or proposed, by each 
constituent body ; and its first report, in 1923, was 
a complete survey of tho teaching arrangements for 
anthropology and ethnology in Great Britain. 

To tho Royal Commission on tho National Col¬ 
lections, the Institute was enabled by this means to 
give valuable evidence as to the requirements of 
teachers and research workei*s. It took a leading 
part in the movement for an Oriental Museum, as 
recommended by that Commission ; and it has now 
in progress a similar inquiry about tho position in 
ethnography. It has given careful attention to the 
anthropological training of officials destined for 
servioo among native peoples ; and to the standard¬ 
isation of anthropometric measurements in prepara¬ 
tion for the international scheme inaugurated in 
1932. It has supported the Royal Anthropological 
Institute in establishing the long-needed International 
Congresses for Prehistoric and Protohistoric Sciences 
(which met in London in 1932) and for Anthropological 
and Ethnological Sciences, invited to meet in London 
in 1934. 

By this simple and effective procedure the Royal 
Anthropological Institute has been enabled during 
the last twelve years to express, as accredited mouth¬ 
piece of British institutions concerned with these 
subjects, a considered opinion on current anthro¬ 
pological questions; and its utility as a centre of 
study and research has been recognised by tho 
liberal grants from the Rockefeller Trustees which 
have Enabled it to maintain its valuable library 
and other collections, and to keep open house for 
colleagues far beyond the limits of its own fellowship. 

The general appeal which was being organised m 
1928-29 was postponed—I think wisely —in anticipa¬ 
tion of economic difficulties which have been more 
than realised. But the constitution and past activities 
of the Institute and its Joint Committee qualify it 
to lhake immediate use of any favourable turn in the 
situation, with the good-will of all whom it is con¬ 
stituted to represent, and, we may hope, with their 
active support when that moment comes. 

v John L. Myrss 

(EX'President, Roy. Anthropol. Institute). 

Nsr Odiep, Oxford. 


'Hard* Seeds in Panicum coloratum, Stapf 

Panicum coloratum is a grass which occurs naturally 
in East Africa in areas of comparatively low rainfall. 
In the course of a preliminary study of the indigenous 
pasture plants of Kenya, this species has shown con¬ 
siderable promise. Efforts to establish it from seed 
have, however, been unsuccessful, although an 
abundant crop of apparently good seed is produced. 
In small field experiments kept under observation 
for periods of from three to six months after sowing, 
no germination was observed. The caryopsis is 
extremely hard and is closely invested by hard 
shining pale®. 

As it appeared likely that failure to germinate was 
due to the impermeable nature of this covering, 
treatment designed to scratch the covering was 
attempted. Following a suggestion made by Williams 
for the treatment of ‘hard* clover seeds and published 
in Bulletin Series H. No. 11 of the Welsh Plant 
Breeding Station, vigorous rubbing with coarse sand¬ 
paper was tried. The seeds were placed in a mortar 
and rubbed with a pestle covered with tho sand¬ 
paper. This seed was then tested for germination 
against untreated seed and the results shown in the 
accompanying table wore obtained :— 


1 

Number of 

Treated seed. 

Untreated seed. 

days 

Por oent germinated 

Per cent germinated 

6 

28 


! 9 

SI 


21 

32 

; 


! 6fl 40 I | 

Afterwards ft 1 per cent germination occurred in the 
untreated soed, 19 days later than tho observations 
recorded above. 

More thorough treatment may bo expected to 
produce even better results as, from its appearance, 
it is believed that a very high proportion of Panicum 
coloratum seed is viable. 

D. G. Edwards. 

8cott Agricultural Laboratories, 

Nairobi, Konya. 


Sponges Without Collared Cells 

Although chambers formed of collared oells may 
be a characteristic feature of sponges as a whole, it 
is probable that during certain phases of the life- 
history of some species they are entirely absent ; and, 
further, it is possible that in other species they are 
completely wanting, at least during the adult stage. 

While identifying the sponges of the Swedish 
Antarctic Expedition, I had occasion to examine five 
specimens of a new species of Tenacia , each of which 
was filled with embryos; and having cut stained 
sections in order to study further the structure of the 
embryos, it became apparent that no flagellated 
ohambers or collared cells were present in the tissues, 
nor could any trace of such structures be found. It 
had been previously noted that no osculee were 
present and a very exhaustive search was made for 
inhalant pores with the same result, although the 
surface of* the entire animal was searched with hand- 
lens and binocular microscope, and numerous sections 
of various kinds examined. Contraction due to 
preservation may sometimes cause on apparent 
absence of pores and osoules, but when the examina¬ 
tion is sufficiently exhaustive, one or more pores or 
osculea, only partially closed, may usually be found 
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and always indications may be seen, especially in 
stained sections, of their presence. In tho case of 
this specimen of Tenacia sp., no such indication 
could be found and it may he safely assumed that 
pores and oscules, as well as flagellated chambers, 
were entirely absent. 

The remaining specimens were then oxamined and 
in each case the result was the same. In one or two 
of the specim(3ii8 there were groups of depressions at 
various points on the surface, resembling contracted 
oscules, but these proved on closer examination to 
bo pits occupied, or formerly occupied, by commensals 
(or ectoparasites ?). The internal tissues in each case 
were composed of an exceedingly loose network of 
stellate cells, with occasional rounded or amoeboid 
cells in their interstices, and nowhere could anything 
in the nature of an inhalant or exhalant canal be found. 

LipostoinutoiiH sponges are commonly found but 
no critical examination of them has so far been 
attempted. They are usually branched, with, as a 
rule, dense skeletons of siliceous spicules, making 
section-cutting extremely difficult. For all we know, 
therefore, lipostomy may be frequently correlated 
with the absence of pores and flagellated chambers, 
in which case the complete absence of flagellated 
chambers in tho Totraxonida will be found to be 
more common than is even now suspected. At all 
events, it is not unusual to find post-larval incrusta¬ 
tions of moderately large size which are without 
pores, osculos or flagellated chambers, but in which 
a fair degree of growth must have taken place since 
tho metamorphosis. 

In this connexion, mention may be made of some 
sponges growing in the filter beds of the Aquarium in 
the Zoological Society’s Gardens, London. Some of 
these were broken into pieces, each about 5 c.c. in 
volume, for oj^porimental purposes. In a few days, 
the fragments had become rounded off, the injured 
surface having healed, and they remained in this 
condition for about a week without any sign of ohcuIo 
or pore (no examination for flagellated chambers 
being made). During this period the fragments 
actually increased slightly in size. Other experiments 
were made which show fairly conclusively that in 
this species (of Halidona ), the sponge will not only 
survive without pores and oscules (and presumably 
therefore without flagellated chambers) but also will 
increase in size and show other signs of activity. 

In tho case of these sponges in the Aquarium, some 
observations were made on the exhalant currents 
which may be mentioned here. There were nearly a 
hundred specimens in various parts of the filter beds, 
each of which possessed from two to twenty oscules. 
The conditions for observing water currents were, in 
one part of the beds at least, practically ideal, owing 
to a suspension of fine sand which exposed iintne- 
diately the slightest current in the water. Although 
watched again and again, only once were exhalant 
currents seen issuing from a sponge, and in this case 
feeble streams were being ejected from two oscules 
only, of the score or so present on the surface of the 
sponge, and these were on opposite sides. My related 
attempts at Plymouth to demonstrate exhalant and 
inhalant currents in siliceous sponges were in every 
case unsuccessful, and I understand that others have 
tried to demonstrate them with no more success. 
Most investigators tend to attribute their failure to 
faulty technique, but it appears probable that this 
is not the case, and that the flagellated chambers of 
siliceous sponges are frequently quiescent over long 
periods. 


It seems therefore that the Tetraxonida are a 
group of turgid animals, often without any circu¬ 
latory currents, and with a very low rate of meta¬ 
bolism. It must also be presumed that, in the case 
of the lipostomatous forms, nutrition, excretion and 
respiration take place through the general surface and 
that nutriment is derived from substances in solution. 

Maurice Burton. 

British Museum 
(Natural History), 

London, S.W.7. 

July 3. 


Strainless Monocyclic Rings 

The comparatively greater stability of cyclo¬ 
hexane over its immediately lower ring homologue 
with reference to strain has not been explained 
satisfactorily. Experiments now afford ovidenoo 
in support of tho multiplanar and consequently 
strain-free, stable character of the substituted cyclo¬ 
hexane ring 1 . 8o far, only one form of 1: 1-dimethyl- 
cyclohoxanone-3, was known*. Now it is found that 
by direct reduction of dimethyldihydroresorcinol by 
Clommensen’s method a ketone is obtained, which 
is different from the ketone described previously. 
1 : l-Dimothylcyclohexanone-3 obtained by Crossley 
and others gave a semioarbazono melting at 196°~ 
203°, whereas the ketone now obtained gives a aomi- 
carbazone melting at 102° 0. The existence of the 
ketone in two isomeric forms is in accordance with 
the expectation of a strain-free configuration of the 
substituted cyclohexane ring. 

The details regarding this compound, as also some 
other observations in this connexion, arc reserved 
for a future communication. 

Muhammad Qud»at-i-Khuda. 

Presidency College, 

Calcutta. 

June 8. 

1 J. Jnd. Chem, Soc., 7, 277 ; mi. 

• Hull. Soc. Chim., (3), 81, 647; 1&90. Blanc. C. R., 144, 

143, 1367; 1907, Crowley and Renouf, J. Cham, Soc., 91, Ml ; 1007, 


Stereochemistry of Platinum 

By acting with wo-butylenodiomine upon a 
new compound, namely, the mixed {3-diamraine 
Pt(NH,) (NHtEtJCl,, we have obtained a mixture 
of two isomeric 3-plato-tetrammines of formula 
[Pt(NHj) (NH 8 Et) (NH 1 .CH,.CMe,.NH t )]Cl t , which 
have been separated. These substances, which ore 
necessarily both of p-structure owing to the presence 
of the chelate group, do not bocomo interchanged, 
and they give rise to plato-salts which are “unmis¬ 
takably different. A similar pair of isomeric p-plato- 
tetrammines, [Pt(NH,.CH i .CMe,.NH|),]Cl 1 , has also 
been obtained in admixture, giving rise to a mixture 
of two different plato-salts which have been separated. 
The pairs of isoraerides almost certainly represent 
cw- and trana - forms in each case, and their existence 
seems to us to afford the first authentic chemical 
evidence of planar structure among the plate* 
tetrammines, in agreement with Cox’s evidence 
based on the X-ray crystal diagram of [Pt(NH g ) JC1*. 

H. D. K. Drew, 

F. B. H. Head. ■? 

East London College, E.l. 

July 12. , , 
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Research Items 


Ritual Dances in Portugal. Miss Violet Alford con¬ 
tributes to Folklore^ vol. 44, June, 1933, a. note on 
the midsummer and Morris dances of Portugal, 
directing attention to features which appear to point 
to a survival of a pagan cult of the typo reputedly 
oelebrated by the witches 1 coven in the Sabbath, 
Two performances are recorded, one of a 8t. John’s 
play at Braga on midsummer morning and a second 
on the same day at Sobrado, near Vallongo, in honour 
of St. Anthony. The interest of the former in this 
connexion lies not so much in the performance of the 
present day as in past practice. It is recorded that 
in the sixteenth century young girls danced in the 
procession with other girls dancing on their shoulders, 
while the dancers were surrounded by women who 
behavod with considerable freedom. At Sobrado the 
performance was of a lengthy and complicated char¬ 
acter, and only certain features are mentioned here. 
The dancers were divided into two troupes of which 
one, the mouriscos, was opposed by another coming 
from the other side of the village. The latter con¬ 
sisted of about fifty persons with a king. They are 
called Bttgios , which means ‘imitators’, but with a 
possible secondary meaning of sorcerers. Following 
them comes u man riding a donkey with his face to 
the tail. He sows flax seed, calling it maize. The 
donkey wears a collar under its chin and is followed 
by a plough which must be broken up after the 
performance. At a certain stage of the proceedings 
the bugios danced a remarkable dance in which each 
couple rushed toward the king in a crouching atti¬ 
tude, while he waved them off. They then danced 
around him. This in its context is curiously reminis¬ 
cent of the ritual salute at the witches* Sabbath. 
A fight then takes place between the two parties, 
who use muzzle-loaders, firing from wooden ‘castles’. 
The bugio king is captured, and it may be formerly 
suffered a ritual death, though now he escapes, when 
a dragon is introduced. It is suggested that both the 
saints are a traditional memory of a priapic cult 
associated with a fertility festival at the summer 
solstice. 


Sociology in Changing Cultures. American anthropo¬ 
logists have not been slow to recognise the implica¬ 
tions for students of social anthropology of the closer 
contacts between western civilisation and the 
backward peoples, which arc becoming general 
throughout the world. Dr. Margaret Mead’s studios 
of an Indian tribe living on a reservation, but in 
constant touch with a white community, and the 
studies of Mayan conditions in Y ucatan by members 
of the expeditions of the Carnegie Institution of 
Washington, are now being followed by Dr. Robert 
Redfield of the University of Chicago, who is engaged 
in an elaborate investigation of the civilising prooese 
as it is to be observed by a comparison of Mayan 
life and progress as observed in city, town and village 
in Yucatan. The throe typos of community are 
taken as representing three stages of Indian life in 
transition. According to a report of a communication 
presented to the American Association for the 
Advancement of Science by Dr. Redfield, which is 
issued by Science Service (Washington), one of the 
most striking changes noted is the diminishing 
importance of religious belief and ritual. Among the 
farmers, religion^-a blend of Catholic faith and old 
uatiye b^ii^Hh still close to their lives, especially 


in so far as it touches their anxiety about drought 
and harvest. To ensure a harvest they follow the 
instructions of the shaman-priest, while sickness is 
regarded as duo to a lapse from piety. In towns 
the rites are less understood and am performed 
perfunctorily as a matter of prudence. On the other 
hand, sorcery is more prevalent in town and city 
than in the country, its frequency becoming greater 
the further the advance in the social grading. This, 
Dr. Redfield attributes to the loss of familiarity with 
other members of the community, and the greater 
insecurity of the conditions of life in a city as com¬ 
pared with the village, which leads to a greater 
reliance on magic as a protection. 

‘Red Disease* of the Eel in Danish Waters. In the 
summer of 1931 numerous cases of the ‘red disease’ 
of the common eel (Anguilla vulgaris , Turton) oc¬ 
curred in various parts of the Danish waters and 
these were specially investigated by Anton Fr. 
Bruun and Borge Heiberg ( Meddelelser fra Kommis- 
sionen for Danmarks Fiskeri - og Havundersogelser , 
Serie : Fiskeri. Bind 9, No. 6. 1932). Epidemics of 
diseoso in cels have been known for some time and 
according to available information these are probably 
due to one of four causes : (1) tho influence of cold, 
the eels dying off in spring after a hard winter ; (2) 
red cyst disease caused by the bacterium, Vibrio 
anguillarum ; (3) red disease (mass mortality in 

summer) caused by the bacterium, Vibrio anguillicida 
n.sp. as described in tho present report; (4) the 

fresh-water red disease caused by Pseudomonas 
punctata f. sacowiensis. The cause of the summer 
mortality seems to be almost entirely the epidemic 
rod disease so far as Danish waters are concerned, 
and this applies to a considerable stretch of water 
including the Sound and the waters south of Zealand. 
There are great possibilities of the disease being 
oarried far owing to the transport of eels. Red 
disease will be met with at all seasons of the year 
but reaches a maximum in the late summer, the 
yellow eels being attacked in very large numbers. It 
is usually fatal, infection probably taking place 
through the gills or digestive canal from the bacteria 
living in the water. In the storing of cels, where the 
disease is most prominent it would probably lessen 
its further spread if the boxes were sunk in deeper 
waters, away from the influence of the sun’s rays, 
and, if possible, with cool, running, fresh water. Also 
separating the sound and infected eels and not 
placing the catches near those that are diseased is 
advised. 

Fresh-water Sponges of the Genus Tubella « Mr. 
Gist Gee ( Peking Nat Hist BulL t vol. 7 ; 1932-1933) 
brings together valuable information relating to 
these interesting fresh-water sponges, having already 
dealt with the literature in comparing this genus 
with Trochospongilla in a previous paper in the same 
journal (vol, 6, part 2 ; 1931). He now figures the 
spicules of all the known forms (seven good species 
and one doubtful) and summarises the history, 
habitat, distribution and structure of each. Two of 
these, TubeUa recurvaia and Tubella reticulata, were 
collected by Bates on the Amazon and described by 
Bowerbank as JSpongiUa. These sponges are usually 
found encrusting wood, the steins of plants or leaves, 
and in one case, a mollusc, living on the swampy 
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banka of rivers where they are submerged for at least 
a part of the day. Txibella vesparum from North 
Borneo consists of masses of very hard, dark-coloured 
sponge, some as large as one's fist, which were at 
first thought to be wasps' nests, hence the name. 
Tubella vespariaides has a similar form but differs in 
its spicules and - comas from Burma. Five of the 
sponges described hero are South American, one 
coming from the Congo region of Africa; thus 
the genus Is widely distributed and many more 
species should be forthcoming with careful col¬ 
lecting. 

Marine Relicts in Japanese Lakes. Two species of 
mysid crustaceans, belonging to the genus Neomysis , 
have been found in fifteen fresh-water lakes in Japan 
(D. Miyadi, Proc. Imp. Acad. Tokyo , 9, 27 ; 1933). 
Those lakes are drowned valleys cut off from the sea 
by sand dunes or alluvial barriers and are to bo 
regarded as lake relicts of what were formerly arms 
of the sea. They possess physical characters com¬ 
parable to those of the glacial and relict lakes of 
Europe and North America in which My sis r pH eta 
has been found. The upper limit for this species is 
14° C. ; the Japaneso lakes vary from level tem¬ 
peratures of less than 15° C. in July and August to 
above 20° even at the bottom, so that the Japanese 
relict mysids appear to have a wide temperature 
range. They avoid the deoxygen a tod bottom waters 
which occur in some lakes, but most lakes are suffi¬ 
ciently replenished through the stagnation period of 
summer to permit the existence of Neomyttis at the 
greatest depths. Both Japanese species, like M. 
relicta , reproduce in the winter season, and females 
with young in the brood pouches appear in early 
spring. There is some difficulty about the synonymy 
of the Japanese species of relict mysids, but according 
to Tatter-sail's nomenclature they are Neomysi# inter¬ 
media, Czemiavsky and N. awatschensis , Brandt. 

Genetics of Tetraploid Tomatoes. It is well known 
that if a diploid tomato shoot is decapitated, about 
7 per cent of the adventitious shoots arising from the 
cut surface will bo tetraploid. Using this method, 
Dr. F. W. Sansome ( J. Genetics, vol, 27, No. 1) has 
investigated the genetics of eight factors in tetra- 
ploids, the behaviour of which in diploids was already 
known. The method was to compare the offspring 
from diploid and tetraploid shoots arising on the 
same F x diploid plant. The tetraploid shoots are 
coarser, with broader, thicker and darker green leaves. 
They show a slower rate of growth acceleration but 
grow for a longer period, and exhibit much less 
fertility than the diploid. The dwarf factor, d t is 
completely recessive to D in the diploid, but tetra¬ 
ploid plants of constitution D x d , are distinguishable 
from Djd t and D*. The factors y for clear skin and 
R for red flesh give nine possible fruit colours in the 
tetraploid, as against four in the diploid. The tetra¬ 
ploid ratios obtained in F % make it possible to 
investigate the manner of pairing and segregation 
in meiosis. It is concluded that chromatid segregation 
is probably shown by some factors and whole chrom¬ 
osome segregation by others. The linkage in 
tetraploids between factors which show random 
chromatid segregation is also discussed. In an 
appendix, Mr. K. Mather furnishes further evidence 
regarding the exact method of doubling of the 
chromosomes in tetraploid shoots. Decapitation 
stimulates both large and small cells to divide ; but 
in large, highly vacuolate cells, wall formation fails 


following mitosis of the nucleus. This produces a 
binuoloate cell in which ftision occurs later to form 
a tetraploid nucleus either in the resting stage or 
during the subsequent division. 

Geology of Central Australia. Continuing his import¬ 
ant work on the MacDonnell Ranges, C. T. Madigan 
haa recently described the geology of the Eastern 
Ranges (Trans, and Proc. Roy , Sttc. S . Aust., pp. 
71-116; 1932). The Ranges form the southern 

border of an easterly-projecting tongue of the great 
Arehsean shield of western Australia. Against this 
tongue the younger marginal formations have been 
crushed and buckled by thrusts appearing to come 
from £he basins of deposition. Overlying the oldest 
gneisses is the Pertaknurra Series, which has been 
invaded by granites arid is auriferous. Following 
strong orogenesis and denudation oamo the sea 
invasions and the deposition of tho Pertatataka 
(Nullagme) sediments. No evidence of a glaciation 
! corresponding with the Sturtian tillites has been 
found. Tho formations pass up) into thick limestones 
of Cambrian age and these in turn are suceeoded by 
the Larapintine shallow water facies of the Ordo¬ 
vician. After the retreat of tho Ordovician seas, a 
period of peneplanation set in which continued 
unbroken until tho dose of the Palaeozoic. It is 
probable that the MocDonnells were raised about 
this time aa a groat flyschdike conglomerate, 9,000 
feet thick, and assigned to a Permo-Carboniferous 
ago. During the Mesozoic the gradually eroded 
ranges supplied tho sands of the artesian basin lying 
to the east and south-east. At the close of this era 
tho MacDonnella received their final uplift, since 
when erosion has gone on continuously. Pleistocene 
rejuvenation of the streams was brought about by 
the sinking of tho Lake Eyre basin. 

Scismographic Methods for Determining Crustal 
Structure. During tho summer of 1931, Messrs. B. 
Gutenberg, H. O. Wood and J. P. Buwalda carried 
out an important series of experiments to test the 
use of seismic methods in the exploration of the 
earth’s crust (Bull. Amer. Sets . Soc. t 22, 186-246 ; 
1932), The experiments were made at five different 
places in California, two of them in the Owen’s 
Valley near the fault-scarps produced during the 
earthquake of 1872. Miniature earthquakes wore 
generated by firing explosives either on the surface 
or in holes a few feet deep. The arrival times of the 
resulting waves wore recorded by single-component 
seismographs erected at two to six stations, arranged 
along nearly straight lines from the shot-point, from 
which tho farthest station was less than 1,000 ft. The 
instruments recorded the interval between the firing 
of the shot and the arrival of the waves with an 
accuracy of about one-thousandth of a second. The 
authors conclude from their experiments that the 
velocities of surface waves and oompresaional waves 
in the upper layers of the crust can be measured with 
a high degree of precision; that, by the reflection 
and refraction of the waves, the bounding surfaces 
between rock-masses possessing different physical 
properties can be measured to a depth of two miles 
and, under favourable conditions, of four miles j 
and that the existence of a fault, even if concealed, 
can be ascertained, its inclination to the horixon 
measured, and perhaps even the amount ot the 
vertical displacement along it estimated. As the 
experiments at any place require only two or three 
days, the authors thus believe that seismic methods 
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form a new and powerful instrument for determining 
the shallower, as well as the deeper, structure of 
the earth*s crust. 

Pendulum Observations. The normal way of com¬ 
paring gravity at a number of points is the timing of 
an ‘invariable’ pendulum. E, C. Bullard (Proc. Roy, 
Soc, 9 A., July) has devised a method of recording swings 
of the pendulum and wireless signals simultaneously 
on a drum covered with photographic paper. The 
wireless signals may bo sptKiial time signals, but for 
the comparison of pondulums at two stations the 
author adopts the ingenious expedient of recording the 
swings at the two stations, together with a portion of 
an ordinary commercial message from a high power 
transmitter. The message serves to provide simul¬ 
taneous marks at the two stations. Using a time of 
observation of one hour, the errors in timing are 
small compared with other uncertainties, the accuracy 
attained being of tho order of one part in a million. 

Detecting Cracks in Metal Surfaces by Magnetism. A 
description of apparatus for detecting cracks, other¬ 
wise invisible, in machined metal surfaces is given in 
the Metropolitan - Vickers Gazette for July. The method 
is first to magnetise the part inspected, then immerse 


it in a fluid oarrying finely divided iron particles in 
suspension. If there is a crack, the iron particles will 
line up along the crack or cracks owing to the dis¬ 
turbance of the magnetic field caused by them. 
When tho cracks are located, the part is demagnetised. 
The apparatus provides for the magnetisation of the 
surface, for its immersion or the pouring of fluid over 
it, for inspection and finally for demagnetisation. 
When the objects to be inspected are small and 
conveniently shaped, a number of parts con be 
magnetised and inspocted simultaneously, thus saving 
considerable time. A circulating device is used for 
agitating the fluid in the immersion tanks so as to 
keep tho iron particles uniformly distributed. As it 
is undesirable to leave ports in a magnetised state, 
means are provided for demagnetising them before 
use. This is done by passing the parts slowly through 
an alternating current solenoid, either by means of a 
moving conveyor or trolley. In the Company’s own 
factory, the mothod is extensively used for the 
inspection not only of large forgings such as turbo- 
alternator rotors, but also of smaller products such 
as gear pinions and milling cutters. The most suitable 
apparatus for routine inspection tests depends on the 
number of objects to be inspected and on their size, 
shape and material. 


Astronomical Topics 


The Planetary Nebulae. Prof. H. N. Russell has 
published an article on these nebulae in the Scientific 
American for July. Ho complains that the name 
planetary is unsuitable, but, it seems, without suffi¬ 
cient reason. Tho photograph of the Owl nebula that 
is reproduced bears a decided rosemblance to Mars 
when slightly gibbous. 

One of the first problems is to determine tho 
distances and sizes of these nebulae. Dr. van Maanen 
tried several years ago to obtain direct measures of 
parallax at Mount Wilson ; the objocts measured 
gave a mean parallax of 0*012*, but the fact that 
the mean proper motions were only twice the paral¬ 
laxes, whereas the radial velocities indicated that 
they ought to be seven times as great, led to the 
conclusion that the parallaxes were too large. An 
explanation was found in the nebular light being 
bluer than that of the comparison stars, which 
caused unequal refraction. A new method of attack 
was to determine the proper motions by plates 
extending over an interval of 15 years. They were 
small; but just large enough to use for comparison 
with the radial velocities. The average distance of 
the nebuln observed come out as 4,500 light-years, 
and the diameter of the nebula nearly a light-year. 
The photographic magnitude of the central star 
came out as fifteen times that of the sun, but 
the visual only ten times that of the sun ; this 
difference arises from the blueness of the nebular 
light. 

It appears that the central stars must be white 
dwarfe, with diameter one-fifth of the sun’s, 
and density not lees than a thousand times the 
sun’s. 


As to the chemical composition of the nebulas, our 
familiar atmospherio gases oxygen and nitrogen were 
identified several years ago, and Boyce, Menzel and 
Miss Payne have just identified the strongest two 
^naaning , fines as those of doubly ionised neon. 
The distance of the Bing Nebula in Lyra is given 
light-years; its diameter two-thirds of a 


light-year. Prof. Russell makos a slip in describing 
it as spherical, for its outline is an ellipse, with axes 
in the ratio seven to ten. 

The "Nautical Almanac". The Nautical Magazine for 
July contains an article on tho “Nautical Almanac" 
by its superintendent. Dr. L. .1. Comrie. He gives a 
sketch of tho stato of navigation before the Almanac 
existed, and then briefly traces the various changes 
that have been introduced in it. Tho following 
quotation emphasises the startling nature of the 
changes that have been made in the last seven years : 
“Up till about 1920 tho work of computing was done, 
with slight exceptions, by hand. Highly skilled 
computers, who lived on 7-figure logarithms, were 
the order of the day. In that year the work of 
mechanising tho calculations was begun, and to-day 
no logarithms are used. . . . About one-third of the 
staff are astronomers, the rest are computers. This 
mechanisation has resulted in great economy, and 
has rendered tho routine portions of the work much 
less fatiguing." 

The article then describes in detail tho methods 
of using the machines. Differencing has always been 
used for checking values that are calculated for 
uniform time-intervals; this differencing is now 
done mechanically by tho National accounting 
machine, which prints both the function and its 
differences. Actually two oopies of the function are 
printed, one being kept for reference, the other sent 
to the printers; the differencing secures that the 
copy for press is free from errors. Two other machines 
are described, one of which builds up a function from 
the calculated second differences, and the Hollerith 
machine, by whioh a large part of the osculation of 
the positions of the moon, as given'by Brown’s 
tables, bos been oarried out up to the year 2000; 
the cost was £1,500, as compared with £6,000 by 
the old methods. The workers have to depress keys, 
instead of writing down figures ; this is both much 
quicker and freer from errors. 
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World Petroleum Congress 


T HE first World Petroleum Congress since the 
War was held in London on July 19-25 in¬ 
clusive. Delegates from twenty-five countries 
attended and 1,200 members from all parts of the 
world took part in the proceedings. Members were 
welcomed by tho president, Mr. T. Dewhurst, at the 
Science Museum, South Kensington, on tho evening 
of July 19, and on the following day the work of the 
Congress began. Apart from the daily sessions, 
lectures were given at the Royal Institution by Mr. 
J. B. Aug. Kessler on "Rationalisation of the Oil 
Industry” on July 20, a r^sum£ of which follows 
this article, and by Sir John Cadmtui on “Science 
in the Petroleum Industry”, referred to in Nature 
of July 20, p. 162. 

H.M. Government held a reception at Lancaster 
House on July 20 after Mr. Kossler’s lecture, dele¬ 
gates and members being received by the President 
of the Board of Trade. Other aocial functions, also 
visits to various relevant industrial works, were 
arranged during the Congress period. 

The Congress was divided into three main sections : 
geological ; production ; and refining, chemical and 
testing. The Geological Section was concerned at 
first with tho significance and the fundamental 
principles governing regional distribution of oilfields. 
Later, problems of actual oilfield developments were 
discussed. In this connexion consideration was given 
to unit development, well spacing, electric Joggijig, 
methods of incroftsing oil recovery, evidence pro¬ 
vided by coring, flush sampling, etc., and to general 
development schemes involving gas conservation, 
edge water control, group production, etc. Finally, 
recent developments in geological exploration were 
considered and tho value of geophysical surveying, 
aerial photography and current field methods 
assessed. 

The Production Section began its sessions with a 
survey of modem methods of drilling under various 
conditions. Later, transport and storage of oil were 
debated and theories advanced for protection and 
construction of pipe-lines. Further sessions were 
devoted to actual production methods as now 
practised in various parts of the world, and their 
relationship to reservoir conditions. The most 
effective rate of production and methods of control 
of flowing wells wore discussed. Finally, a joint 
session was held with the Refining, Chemical and 
Testing Section, to consider measurement of oil in 
bulk. 

Hydrogenation, which was brought before members 
of the Refining, Chemical and Testing Section, f 


naturally attracted much attention in view of the 
recent declaration of policy in this matter by H.M. 
Government. Dr. Bergius opened the meetings with 
a historical account of hydrogenation and described 
some of the experiments he carried out some twenty 
years ago, when the subject was first mooted. Mr. 
Gordon, of Imperial Chemical Industries, Ltd., 
explained briefly the plant to be erected at Billingham- 
on-Tees for experimental production of liquid fuel from 
coal; reference has already been made to this subject 
in Nature of J uly 29, p. 160. The scope of this section 
was extremely wide and included discussions on 
bituminous emulsions, the determination of gum in 
gasoline, viscosity and its expression, the desirable 
characteristics of fuels for high-speed compression 
engines, also problems connected with kerosene, 
lubricating oil, refining of cracked gasolines, oil-coal 
fuels, knock-rating, alternative fuels and, finally, a 
session was allotted to the study of petroleum as u 
chemical raw material, an extremely vital aspect of 
the modem technology. 

The business of the Congress was concluded by 
a joint meeting of all sections, the main issue being 
international co-operation and standardisation. 
Emphasis was laid on the lack of accepted inter¬ 
national nomenclature for petroleum and petroleum 
products and the need for co-operation between all 
existing national and international standardisation 
bodies. It was urged that the first stop towards 
achievement of international terminology and com¬ 
plete standardisation of methods of test was to 
secure co-ordination of opinions among tho various 
individual bodies in the countries concerned. The 
next stage was to appoint regular channels through 
which information could be readily disseminated 
and interchanged by the different countries. It was 
proposed and carried at tho meeting that, in order 
to avoid overlapping and duplication of work, 
national petroleum nomenclature and methods of 
test should be arranged through the medium of an 
international body, namely, through Committee 28 
of the International Standards Association. 

It was generally felt that tho Congress had ful¬ 
filled its purpose by bringing together specialists in 
all branches of the industry and by affording oppor¬ 
tunity for open discussion of the many salient 
problems arising from tho rapid technical, scientific 
and commercial development of the industry during 
recent years. It was therefore proposed and unani¬ 
mously carried that a World Petroleum Congress 
should bo held triennially in order to further the 
constructive work of this 1933 Congress. 


Rationalisation of the Oil Industry 


I N his lecture on “Rationalisation of the Oil 
Industry” delivered to meml>or« of the World 
Petroleum Congress on July 21, Mr. J. B. Aug. 
Kessler contended that tho lack of balance between 
production and consumption of each individual main 
product in the petroleum range is largely responsible 
for the present depressed state of the industry. 
Hitherto, the abnormally low prices prevailing for 
gasoline and fuel oil have been attributed generally 
to over-produetion of crude oil and to a systematic 
decrease in the consumption of it*products. During * 


tho ]>ast few years, conservation of crude oil has 
been rigorously adopted as a corrective measure 
against these two major evils, but the fact remains 
that, although the consumption of petroleum products 
as a whole has exceeded the production, prices have 
fallen rapidly. 

Primarily, crude oil is produced to meet the 
world's demand for gasoline, All other derivatives, 
therefore, must necessarily be regarded as by¬ 
products, and of these fuel oil is by far ^ xndst 
important. . ! * 
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Gasoline, being a fuel endowed with special 
properties, rarely acts as a substitute for other fuels 
and for this reason supplies only ‘legitimate’ markets. 
Fuel oil, however, is at the present time supplying 
‘illegitimate’ markets, that is* markets where its 
peculiar properties as a liquid fuel are not a real 
asset and where the solid fuel, coal, is in every way 
satisfactory; the irrational treatment of coal is 
probably the most potent single factor in the dis¬ 
organisation of the petroleum industry as a whole. 

With tho advent of the cracking process, liquid 
fuel became a raw material for the production of 
gasoline. Craoking plants wore installed which enabled 
gasoline to be produced at a cost price of not more 
than 3 cents above the price of tho raw material 
used* Similarly, tho price of fuel oil automatically 
dropped owing to excessive production and the 
consequent necessity for securing markets irrespective 
of their financial value and suitability. Long-term 
contracts were negotiated at low prices and the 
industry is thus still compelled to produce more 
crude oil than is economically desirable in order to 
meet such ‘illegitimate’ demands. 

The coal industry, which is the other main source 
of tho world’s fuel supply, has been materially affected 
not only by this unjustifiable competition of liquid 
fuel, but also by the fact that authorities in coal- 
producing countries have doomed it necessary to tax 
gasoline. Thus it is that tho beneficial effects of 
years of continued research into the economic pro¬ 
duction of gasoline have been practically annihilated 
arid attention has jwrforee been focused on the 
expensive process of hydrogenation of coal and 
lignite, and on cheaper alternative fuels. In the 
latter connexion, authorities anticipating a reduction 
in revenue from gasoline have imposed taxes on 
Diesel oils and other fuels which, if their development 
were unhampered, woultl automatically raiso the 
general standards of living. It is thoroforo apparent 
that tho great excess of fuel oil has, by facilitating 
the production of cheap gasoline, helped to build up 
a system of taxation which is restricting the mar¬ 
vellous economic developments of the age. 

From a detailed study of modern methods of 
refining crude oil, it is apparent that there are sevoral 
methods by which tho present excessive production 
of fuel oil may be curtaihnl. Theoretically, the 
maximum reduction of 86 i>or cent in obtainable by 
cracking all straight-run fuel oil to coke; by a 
combination of hydrogenation and cracking, a 
reduction of 70 *5 per cent can be secured ; by craoking 
all straight-run fuel by composite residue and ilon- 


residue processes, a reduction of 47 per cent is 
possible and, finally, by cracking all straight-run fuel 
by tho low level (liquid residue) system, a reduction 
of 30 per cent is obtainable. Not only are there 
these savings of fuel oil production, but also in each 
case a conservation of tho world’s crude oil supply 
would automatically accrue. Each of these four 
systems has its specific advantages and disadvantages, 
but it is suggested that by cracking all straight-run 
fuel by current methods, that is, residue and non- 
residue processes, much would be achieved towards 
the ultimate balance of production with legitimate 
demand in so far as fuel oil is concerned. This 
system would doubtless have to be modifiod to meet 
the demand for gas oil, Diesel oil, etc., and partial 
change towards the other possible processes might 
prove essential. Fundamentally, however, it is free from 
appreciable defects and its advantages are considerable. 

Omission to provido part of the liquid fuel at 
present marketed would immediately raise fuel oil 
prices to a reasonably remunerative level. Much 
illegitimate fuel oil business would return to coal. 
There would be a cessation of any real or apparent 
justification for tho restrictive measures enforced by 
coal-producing countries and less inducement for 
producers to seek such abnormal outlets as coal 
hydrogenation for thoir products. 

Supplies of fuel being limited, its use would be 
restricted to those applications where its special 
properties are of real value. By permitting the oil 
industry a reasonable return for its produce and 
labour, the consumer would be guaranteed a supply 
of petroleum products of the constantly improving 
quality rendered necessary by modern progress in 
engine design. Moreover, the life of crude oil resources 
would definitely be prolonged. It is true that such 
a reorganisation would involve a moderate capital 
expenditure on additional cracking equipment, but 
this would be offset by direct savings in production 
and drilling costs. Tho difficulties involved in the 
successful application of this scheme are primarily 
operative, and not due to the fundamental composi¬ 
tion of cracked fuel ; thoir solution, therefore, must 
be entrusted to the technologists of the industry. 

Summarily, conservation of crude oil has already 
paved the way towards the balance botween pro¬ 
duction and consumption of petroleum but, unaided 
by rationalisation on the lines indicated above, it 
cannot rostoro the industry to prosperity, and just 
so soon as this balance is achieved in respect of fuel 
oil, so soon will the industry emergo from the present 
chaos. 


Annual Conference of the Museums Association 


T HE forty-fourth annual conference of the 
Museums Association was held at Norwich on 
July 3-7, when one hundred and eighty members 
of the Association met under the presidency of Sir 
Henry Miers. 

The prevailing financial conditions, which proven ttxl 
some municipalities from sending delegates, were 
responsible for a somewhat smaller attendance than 
usual, but the Conference atoned for this by the 
unusual diversity of subjects on the programme and 
the vigour of the subsequent discussions, while the 
aoctal side was reduced to a minimum and each of 
the receptiims afforded on opportunity of seeing one 
of Norwich’s museums or some feature of scientific 
or artistic importance. 


In his fifth presidential address, Sir Homy Micro 
gave an encouraging account of tho Association’s 
work in many fields, at homo and abroad, during the 
past year, Despite the difficulty of the times, the 
Association is holding its own with regard to member- 
whip, while its importance and usefulness are increas¬ 
ing markedly throughout the museum world. The 
Empire survey has been completed by Mr, Markham’s 
tour of Australasian museums and Dr. Bather’s and 
Mr. Sheppard’s visit to the West Indies. At home 
the most Important advance has been the strengthen¬ 
ing of tho Association at its new headquarters, 
Chaucer House. 

Reviewing the events of the lost five years in his 
capacity as president, Sir Henry referred to the great 
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debt the Association owes to the Carnegie Corporation 
Of New York which has made the Empire surveys 
possible, and the Carnegie United Kingdom Trustees, 
who have co-operated with the Association in trying 
to improve local museums in Great Britain. He 
referred to the usefulness of the Regional Federations 
which now* number six, and ho believes they are 
powerful factors in the effective development of the 
new museum service. 

Museums continue to increase in number and in 
size, anrl 8ir Henry reported tliat since 1928 the total 
number of museums in Groat Britain has increased 
from 530 to 578. Unfortunately, in the problem of 
the curator little change has taken place. A very 
useful survey might bo made of the immediate effect 
produced by the appointment of a qualified curator. 
Sir Henry regrets that very little has been accom¬ 
plished with regard to the extension of the influence 
of museums into rural districts or with the much- 
discussed establishment of so-called folk museums. 
Although then' still exist defects in museum service, 
he feels there has also been a great advance. 

Other matters of importance with which Sir Henry 
dealt were co-operation with the British Broadcasting 
Corporation ; and the usefulness of temporary ait 
exhibitions in small museums. In commenting upon 
the continued value of the Museums Journal, Sir 
Henry referred to the great services rendered by its 
retiring editor, Dr. F. A. Bather. 

Following the presidential address, Mr, F. Leney, 
curator of tho Norwich museums, gave a talk, illus¬ 
trated by lantern slides, on the main features of the 
collections in his care and their arrangement. Ho 
directed particular attention to the avoidance of 
reflections in plate glass. 

For the remainder of the morning the delegates 
heard the reflections of the Empire survey secretary, 
Mr, S. F. Markham, on the conclusion of his seven 
years’ exjwrienee in visiting museums in Great 
Britain and other countries. He is particularly 
concerned with the financial grants made by councils 
or other bodies to their museums and gave an 
analytical list of tho most generous and tho poorest 
areas; with methods of exhibition of art and 
antiquities ; and with publications for tho visitor. 
As Mr. Markham has probably soon more museums 
than any other one man, his remarks were most 
valuable, although often very unflattering, to the 
home curator and museum. 

Wednesday was devoted to the discussion of art 
problems. Mr. Eric Brown of the National Gallery 
of Canada, Ottawa, spoke on Canadian art and 
pointed out that Canada’s first art school predated 
any of England’s by a generation, and Mr. H. M. 
Hake described recent extensions at the National 
Portrait Gallery. The remainder of the morning was 
occupied by an animated discussion on provincial art 
galleries, opened by Major A. A. Longden. A great 
variety of suggestions was made for brightening 
these, including local exhibits ; freedom of action for 
the director; brighter interiors with music, flowers 
and first class refreshment facilities. 

In the afternoon, Prof. W. G. Constable gave hie 
views on training for museum work based on his 
year’s experience as director of the Courtauld 
Institute, and pointed out how far the Institute 
could assist museum curators. He was followed by 
Dr. H. J. Pienderleith who discussed some problems 
respecting water-colours and inks, and gave an 
account as satisfactorily practical as Prof. Constable's 
was theoretical. * 
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Most of Thursday morning was devoted to the 
annual business meeting, but the delegates weloomed 
Dr. Robert Gurney who opened a discussion on the 
illustration of natural science. He pleaded for more 
exhibits illustrating life-histories and evolution, and 
thinks that the great importance of insects should 
be much more strongly stressed. The subsequent 
discussion showed that whatever may be wrong with 
museums it is not for lack of ideas in curators. In 
tho next paper Miss Delia Griffin, of the Children’s 
Museum, Hartford, United States, gave a talk on 
children’s museums, in which she said the idea was 
to make the museum a sort of club which the children 
felt belonged to them. She has found that, at first, 
natural history specimens prove more attractive than 
artistic objects. 

Further contributions to the natural history side 
were made in the afternoon by Mr. H. J. Howard of 
Norwich, who spoke on “Nature Study and the 
Child”, and by Mr. Colin Matheson of the National 
Museum of Wales, who gave many good hints on 
exhibits of invertebrate animals. Afterwards, Dr. 
R. T. Gunther made many practical suggestions for 
emphasising the human side of collections and it was 
onoouroging to learn how far curators are endeavour¬ 
ing to tell tho public something of the lives of the 
men associated with the objects they show. 

Practically the whole of Friday was taken up by 
excursions. On Friday evening, howover, the Con¬ 
ference closed with a most interesting lecture, 
illustrated by cinematograph films, by Lord William 
Percy on the Bittern in Norfolk. 


University and Educational Intelligence 

Cambridge. — An important change in the regula¬ 
tions for Part II of the Natural Sciences Tripos (physios 
and chemistry) has been announced, to take effect in 
1934. Under the new regulations, there will be four 
papers in chemistry; two of a general nature and two 
more specialised, including questions in inorganic, 
organic, theoretical and physical chemistry, colloid 
science, metallurgy, and crystal chemistry. A sufficient 
number of questions will bo set for a candidate to 
attain a first class in one or more of the sub-divisions. 
Four papers will also be set in physics, throe being of 
a general nature. The fourth paper will contain 
specialised questions on some bronchos of physics, but 
a sufficient number of questions on crystallography 
and crystal physics will be set in this paper to allow 
a candidate to gain full marks by answering questions 
on these branches only. 

Mr. Leslie Howarth, of Gonville and Caius College, 
Cambridge, has been awarded the Busk studentship 
in aeronautics for 1933-34. The studentship was 
founded in memory of Edward T. Busk who lost 
his life in 1914 while flying an experimental aero¬ 
plane. 

London.— Prof. H/W. Florey, since 1931 Joseph 
Hunter professor of pathology in the University of 
Sheffield, has been appointed to the Sir William 
Dunn chair of pathology tenable at Guy’s Hospital 
Medical School. * 

The following degrees have recently been 

awarded: D.Sc. in zoology to Mr. K* G. Blair 
(Birkbeck College) for published papers on the 
“Taxonomy of various Families of Ctofeoptera, 
especially of the Series 
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(Engineering) to Mr. P. Dunahoath (private study) 
for nine independent publications on the “Dielectric 
and other Properties of Electrio Cables**, together 
with one conjoint subsidiary contribution. 


The following Beit fellowships for scientific 
research at the Imperial College of Science and 
Technology, fluring the academic year 1033-34, have 
been awarded : extensions for a HfKjond year of 
fellowships already held for one year ; Dr. R. M. 
Shackleton, for research in geology dealing with the 
Moel Hebog (Snowdon) district, and an area of meta- 
morphic rocks in Argyllshire (under Prof. P. C. H. 
Boswell); Mr. 15. G. Jones, for spectroscopic research, 
specially the hyperfino structure of spectrum lines 
(under Prof. A. Fowler); and Dr. R, L. Rosenberg, 
for theoretical investigations in topics connected 
with quantum mechanics (under Prof, S. Chapman); 
new fellowships for one year, renewable for a second 
year: Air. S, F. Boys, of the Pudscy Grammar 
School and the Imperial College, for experimental 
research connected with the structure of molecules 
*md some problems lrnkcd with those in the light of 
modem chemistry ami physics (under Prof. J. C. 
Philip) ; Mr. M. Blackman, of Rhodes University 
College, Orahamstown, South Africa find the Univer¬ 
sity of Gdttingen, for research on the theory of 
crystal structure, and molecular vibration in crystals 
(under Prof. S. Chapman); ATr. H. B. Squire, of Bed¬ 
ford School anti Balliol College, Oxford, for research 
into the stability of certain viscous fluid motions 
(under Prof. L. Bairstow) ; fellowship limited to one 
year : Dr. K. Bailey, of Orme Boys’ School, New¬ 
castle-under-Lyme and the University of Birmingham, 
for botanical rosoarch (under Prof. V, H. Blackman). 

Thk “Crisis in Education” forms the principal topic 
of discussion in the February issue of School Life , tho 
organ of the United States Office of Education. It 
reproduces the forty recommendations formulated at 
a conference convened by Mr. Hoover in January at 
the American Academy of Arts and Scienoos for 
the purpose of considering the school and tax system 
from the point of view of maintaining the welfare 
of children in the face of decreasing school revenues. 
Prominent among the recommendations is one relating 
to the “critical condition of certain underprivileged 
groups, particularly the negroes, and the necessity 
for special solieitude with regard to them’*, lest the 
inequality of educational opportunity which already 
divides them from the rest of the community should 
be accentuated with disastrous results. Instances 
of this inequality are : tho percentage of illiteracy, 
white 1 -5 and coloured 10*3 ; percentage of children 
living three miles or more from the nearest school, 
white 4 and coloured 15; percentage of children 
transported at public expense, 19 and I ; salaries 
of rural teachers, 945 dollars and 388 dollars. Classes 
have grown to monstrous sizes owing to reductions of 
negro teaching staff accompanied by reductions of 
salary amounting in some coses to forty per cent. 
The most serious of tho problems confronting the 
negro colleges is that of helping to find ways and 
means for students to maintain themselves. It was 
found in 1930 that 30 per cent of the freshmen 
entering these colleges expected to earn all, and 27 
per cent to earn at least half of the cost of their 
maintenance. These percentages have since become 
higher, while many of the jobs formerly available 
for them haye been taken by white students. 


Calendar of Nature Topics 

Fifth ‘Buchan Cold Spell’ 

August 0—11 r After rising to a peak in the middle 
of July, the average temperature in London decreases 
Blightly until early in August, after which it rises 
again to a second maximum in mid-August. Dr. A. 
Buchan placed this secondary minimum in tho period 
August 6-11, but the 90-yoar averages at Greenwich 
are lowest on August 3 and 4. In individual years, 
the heat of mid-July is frequently followed by a 
period of unsettled weather with fluctuating tem¬ 
peratures, sometimes associated with thunderstorms. 
A possible explanation of this cool, damp weather is 
the incursion of cool winds from the ocean over the 
heated land surface of Europe, which would tend to 
occur at a fairly constant interval after the summer 
solstice, but it is not possible to pick on any definite 
period of days as marking a regularly recurring cold 
spell. 


Red Deer shed the Velvet 

In the first week of August the oldest stags 
generally shed tho ‘velvet’ or hairy vascular coat 
which has contributed to the growth of the antlers. 
The process is deliberate, the stag rubbing its antlers, 
on which tho ‘velvet’ now hangs dried, upon a hard 
surface, such as the trunk of a tree. Rut preferences 
are shown, for rubbing-trees seen a week or so ago by 
the writer, in tho high deer-forest of Deeside, wore all 
young treos and were all larch, although other kinds 
of trees were more abundant. Richard Jeffries used 
to say that the red door’s antlers grew with the 
brake fern, tho annual regrowth beginning when the 
fern showed above ground and overtopping the 
stag’s ears as the fern began to conceal his 
reclining body. With the growth of the antler tho 
velvet is intimately associated, for although the 
vascular supply connected with the actual laying 
down of the bony tissue is confined for tho most 
part to the centre of tho antler, the cuticular covering 
(or velvet) with its abundant supply of blood-vessels 
and its characteristic dense coat of short hairs, main¬ 
tains the high tenqsjrature necessary for the rapid 
growth of tho bone. To the touch a growing antler 
feels extraordinarily worm. 


Mechanism of Velvet Shedding 

The shedding of the velvet cannot take place until 
the blood supply has been cut off, else undue bleeding 
would occur, and the arrest of the blood flow is 
brought about in a curious fashion. At the base of 
each regrowing antler, where it joins the permanent 
projection of the frontal bone, an enlarged disc of 
rugged bone, the burr or corona, develops. During 
the growing period, the vessels carrying supplies 
to tho velvet pass over the ridge of the burr by way 
of surface channels lying between the rugosities of 
the burr. In these channels they are at first-protected 
by the bony projections ; but as the antler grows and 
the burr increases in size, the walls of the channels 
gradually close in upon tho blood-vessels, so that 
ultimately the superficial blood suppjy is checked, 
and the velvet dries up and shrivels. At this stage 
the stag hastens the shedding of the velvet by rubbing, 
and antlers are adorned with ribbon-like streamers. 
Although the outer blood supply ceases, the antler 
does not become a dead structure, for the interior 
still retains its vascularity and there bone is still 
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being deposited, and will continue to be until these 
vessels also become constricted and preparations 
begin for the shedding of the antlers themselves in 
April or Mav (sec Nature Calendar, April 29, p, 
029). 

Recent Appearances of the False Killer Whale 

On August 3, 1929, a school of false killer whales 
(Pseudorca eramidem) numbering 107 individuals, 
was stranded upon the Island of Velanai in northern 
Ceylon* This was the last of three remarkable 
occurrences, all hapjiening in the latter part of the 
year, which directed fresh attention to the move¬ 
ments of u species about which science had much 
to learn. In mid October, 1927, more than a hundred 
individuals were stranded in the Dornoch Firth in 
northern Scotland ; in December, 1928, a school of 
similar dimensions was stranded near Cape Town ; 
and finally, almost a year later, came tho Ceylon 
record. In November, many years before (1801), 
about a hundred appeared in the Bay of Kiel. Other¬ 
wise rwords from northern seas are scanty. An odd 
individual has appeared in tho Baltic and Mediter¬ 
ranean Seas, there are three records from North 
America ; but, according to Dr. Joseph Pearson, it 
is apparently abundant in tho South Pacific, where 
there are records from Tasmania, New Zealand and 
the Chatham Islands (Spolia Ze.ylanica, 16, 199; 
1931). 

Dr. Pearson suggests that the false killer is a sub- 
antarctic oceanic form which occasionally wanders 
northward in large schools. If this view be correct, 
perhaps the consistent autumnal appearance of the 
large schools in the northern hemisphere suggests a 
regular northward migration which sometimes over¬ 
shoots its normal limit. But the false killer was 
originally described from a skull, discovered as a 
fossil, in the fens of Lincolnshire, so that the 
appearance of the species in British seas is no now 
event. 

Potato Blight 

The labours of crop production are practically 
over. Little can now be done to increase the harvest. 
The season is too far advanced for crops to profit 
from further supplies of plant food while cultivation 
among dense vegetation probably does more harm 
than good. Potato growers, however, still have one 
operation to perform. At tho first onset of warm 
damp conditions, the risk of damage by the common 
blight (Phytophthora infefitans) is very real, and when 
once started, the disease may completely ruin the 
foliage in a surprisingly short time. Repeated spray¬ 
ings with suspensions of copper salts serve to keep 
the disease within bounds, and this is the standard 
practice. In an attempt to dispense with the large 
quantity of water demanded by wet spraying, many 
growers operating on a large scale apply their copper 
compound* in the form of a dust cloud. The work 
is best done at night when the foliage is damp with 
dew. 

Success largely depends on weather conditions and 
machines of large capacity enable the best use to 
be made of favourable periods. Night dusting, like 
the use of headlights on the tractor, is yet another 
case of the intensification of agriculture—conditions 
being more akin to the methods of the factory than 
the dawn-to-dusk routine of husbandry. A few hours' 
effort at the right time may be more effective than 
days of labour under adverse conditions. 


Societies and Academies 

Dublin 

Royal Irish Academy, May 8. L. B. Smyth : Certain 
Carboniferous corals with epithecal scales. Two 
now species of coral were described from the Car¬ 
boniferous of Toumai, Belgium, under the names 
Squanieophyllurn ftyrurrums and Straiophyllum Umue. 
Both are small, massive, ‘porous' forms, A remark¬ 
able feature is the presence of scale-like structures, 
1 min. or less in diameter, on the epitheca of most 
specimens of the first-named species, and of occasional 
specimens of the second, ‘ Alichelinia ' antiqua, 
McCoy is transferred to the new genus Stratophyllum, 
which thus contains two sj>ecies, 

Edinburgh 

Royal Society of Edinburgh, July 3. T. Tait and 
W. W. Smith : The abnormal atomic weight of 
calcium contained in two very old potassium-rich 
deposits at Rhiconich, Sutherlandshire and Portsoy, 
Banffshire. Investigations on the abnormal atomic 
weight of calcium contained in two very old potas¬ 
sium-rich rocks have confirmed the tentative value of 
1 X 10 18 years for the half-period of the radioactive 
potassium isotope of maas 41 derived by physical 
methods. T. J. Jehu and R. M. Craig : Geology of 
the Outer Hebrides. (5) North Harris and Lewis. 
The prevalent gneisses of tho Archaean complex are 
acid biotite-gneisses and hornblende-biotite-gneisses 
with which am associated some earlier basic types 
and other basic and ultra-basic types intrusive into 
the prevalent rocks. All these come under the desig¬ 
nation of orthogneisses, but at two or three localities 
paragneisses have been noted. A massive granite- 
gneiss with associated pegmatites forms the latest 
member of the complex. The most striking feature 
in the goology is the belt of crushed and sheared 
rocks which can be traced along the eastern side of 
Lewis—a continuation of the bolt observed along 
the eastern side of the islands farther south, which is 
characterised by the development of my Ionites, and 
flinty crush phenomena. The red sandstones and 
conglomerate in the neighbourhood of Stornoway are 
probably of Torridonian age. Tertiary dykes, chiefly 
doleritos of Crinan type, occur. During the maximum 
glaciation the whole region was buried under ice to 
a height of 1,800 ft. thick and later there is striking 
evidence of local glaciers. Lancelot Hooben : The 
effect of consanguineous parentage upon metrical 
characters of offspring. First-cousin parentage does 
not raise the fraternal correlation when transmission 
is autosomal to an extent which would be recognis¬ 
able, unless a very large sample of sibs whose parents 
are first cousins is available to compare with a control 
group of sibs with unrelated parents taken from tile 
same population. On the other hand, the correlation 
for mixed sibB whose mothers are sisters is appreciably 
higher than that for sibs of unrelated parents when 
transmission is sex-linked. The variance of offspring 
of first cousin unions is very large compared with 
that of offspring of unrelated parents, when the 
frequency of the contributory recessive genes is low 
and the degree of dominance is very nearly complete. 
Hilary B. Moore : The faecal pellets of Hippa 
asiatica : The structure of the faecal pellets of the 
anomuran, Hippa a&iatica , is described and figured. 
They have separate tracts of coarse and fine grade 
material, and are drained by longitudinal canals* 
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Their structure is compared with that of other 
Anomura which have similar canals, but a smaller 
proportion of fine grade material, and it is suggested 
that the complex structure is related to the processes 
of digestion. Nuuje M. Bl aikxey : Structure of 
the foot in certain mosses and in Anthoceroa Icevia. 
An anatomical examination of the foot as the 
absorbing organ of the sporophyte in mosses reveals 
certain structural features which appear to be dis¬ 
tinctive for the several classes into which this group 
of plants is divided. Deviations from typical structure 
occur, however, in the Eu-Bryales. The resemblance 
of the foot in Anthoceroa to that of Tmeaipteria is 
eommenttxl upon. S, Williams : A contribution to 
the experimental morphology of Lycopodium aelogo t 
with special reference to the development of adven¬ 
titious shoots. Decapitation of the shoots of young 
plants derived from bulbils leads to the production 
of various types of regenerative growths. Adven¬ 
titious buds have also been obtained on partially 
isolated leaves and on detached bulbil leaves. The 
bearing of tho facts on the morphology of the normal 
bulbils is discussed. A comparison is made between 
the regenerative developments of L. aelogo and 
those of other species of Lycopodium f of Phyllogloaaum 
and of Rhynia Q wynne- Vaughani, R. A. R. Chess on : 
Studies on the gametogonesis of Stenophylax atcllatua , 
Curt, (Trichoptera). The growth of the oocytes and 
associates:! cells, during the larval and pupal stages 
of the caddis-fly, Stenophylax steUctius, is described 
in detail. The chromosome number, as determined 
by counts in oocytes and spermatocytes, is sixty. 
The fatty yolk-globules, present in the older oocytes, 
are formed from the Golgi elements ; it is suggested 
that the protein yolk is formed from nucleolar 
extrusions, and that the mitochondria and substances 
derived from the ooplasm may also take part in this 
process. Vacuoles which arc stained by neutral red 
are present in oocytes, nurHo : ceIls and follicle-cells. 
J. E. Mackenzie and H. W. Melville : The diffusion 
coefficients of bromine-argon, bromino~mo thane, 
bromine-hydrogen chloride, bromine-nitrous oxide. 
The diffusion coefficients of these mixtures have 
been determined by a visual method, described 
in a previous paper. The results have been confirmed 
by a photoelectric method of measuring the con¬ 
centration of bromine vapour. This method has the 
advantage that the variation of diffusion coefficient 
with composition and pressure of the gas mixture 
may be measured. 

Paris 

Academy of Sciences, June 19 (C.R., 196, 1841-1932). 
Marcel Brillouin : Spherical functions. General 
formula* of recurrence. The development of non- 
antipodal functions in series of Legendre and Laplace 
polynomials. L. Cayeux : The differential diagnosis 
of the sedimentary breccias and the tectonic breccias. 
The distinction between these two classes of breccias 
on stratigraphical data alone has occasionally proved 
impossible, the controversies concerning the Pyrenees 
breccias being a oase in point. The author shows 
that microsoopioal analysis, if done on a sufficient 
number of specimens, can solve the problem. J. 
Costantin : The influence of high attitudes on the 
cultivation of wheat. A discussion of the work of 
Sohiibeler on the changes in wheat produced by 
cultivation in northern Scandinavia, bearing on the 
question of the heredity of acquired characters. L. 
Blarikgrjcm. The habitus , or biological individuality, 
the hybrids of the Crucifer* (Cheiranthus, 


Erysimum, Mathiola , Lunaria ). A. Recoura : The 
triaquochromic and biaquochromic chlorides. Study 
of the brown chloride, Cr(H t O) i Cl i , including a proof 
that in aqueous solution at a low temperature 
(—15° C.) no silver chloride is produced on adding 
silver nitrate. A fifth chromium chloride, CrCI^HjO 
has also been isolated and this is not in accordance 
with Werner’s theory. Prof. Pieter Zeeman was 
elected a foreign associate in succession to tho late 
Sir Ray Lankester. E. J. Gumbkl : The smallest 
value among the greatest. 0. Vranceanu : The 
number of differentials of a Pfaff system. Miron 
Nicolesco : Some points of direct finite geometry. 
H. Auerbach : The analytical representation of 
closed linear groups. Paul Boisseau : New appara¬ 
tus for mechanical integration. F. E. Myard : An 
apparatus allowing the tracing of tho mean derivative 
of a function represented by its curve in Cartesian 
co-ordinates. G. D. Mattioli : The conditions at 
the wall for the equation of turbulence in conduits. 
D. Barrier : A selectivc absorption of light in the 
Pleiades. The fact that the Pleiades are distinctly 
more yellow than their types of spectrum would 
suggest, led P. ton Bruggencate to explain this fact 
by a selective absorption in the interior of tho group 
itself. An analysis by the author based on the data 
recently published by Miss C. H. Payne lends support 
to this hypo thesis. Alexis Guerbilsky : A piezo¬ 
electric resonator with a uniform response for a given 
range of frequencies. T. V. Ionkscu and Mmk. Ir^ne 
Mihul : The ionisation of air and of hydrogen in 
the high-frequency discharge. R. Leciknduk : A 
new colorimeter. L. Herman : The absorption of 
oxygen in tho ultra-violet. A detailed study under 
high dispersion of the absorption in the region 
2750 2400 A. AndrA Charrioit : The increase of 
sensibility of photographic emulsions by electro¬ 
phoresis. It is shown that the action of electro¬ 
phoresis in presence of water increases the sensibility 
of the silver bromide in a greater proportion than 
the action of water alone. Kantzer : The photo¬ 
chemical properties of chromyl chloride. Under the 
action of radiations longer than 3500 A. the vapour 
of chromyl chloride is decomposed : evidence is 
given that the reaction taking place is probably 
OrOjClj^Crtlji + ClB. Rkn£ Auihjbert and Van 
Doormaal : The emission of radiation by chemical 
reactions. Using a modified photoelectric coll of 
great sensitivity, it has been proved that a large 
number of chemical reactions emit photons in quan¬ 
tities not capable of detection by ordinary means. 
Mme. IrAne Curie and F, Joliot : Positive electrons 
of transmutation. R. Etienne : The displacement 
of equilibrium by variation of moss. DecarriIcee 
and J. Antheaitmk : Contribution to the study of 
the iron catalyst utilised for the hydrogenation of 
carbon monoxide at the ordinary pressure. Starting 
with a catalyst of the Fischer type, iron oxide- 
coppor-potassium carbonate, and varying its com¬ 
position, it was found that the potassium carbonate 
was unnecessary, that reducing the proportion of 
copper gave a more active catalyst, but without 
copper the catalyst became inactive. Marcel 
Prkttre : Tho variations of the spontaneous inflam¬ 
mation temperatures of mixtures of hydrogen and 
air as a function of the velocity of heating. T. 
Karantabsis : Double decompositions between the 
germanium halides and the halides of trivalent, 
tetravalent and bivalent elements. Jean Amiel : 
Some products of the slow combustion of benzene, 
A mixture of benzene and oxygen in the proportion 
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C«H« 4-150 was heated to 40O°-49O° C. ; phenol and 
benzoquinone were definitely proved to bo present; 
aldehydes and peroxides were absent. Pierre 
Boudnikopf : The reaction of sulphur with terpenes 
and the utilisation of this roaction for the preparation 
of a solution of liquid gold. Details of a method of 

preparing a solution of gold containing 12.10 per 

cent of gold for use in ceramics. Henri Wahl : The 
chlorine derivatives of p -xylene. C. Akambourg and 
R. Jkannel : Tho scientific t>xpodition to Omo, 
Raymond Furon : Observations on the strati¬ 
graphy of western Africa (Mauritunia and Sudan). 
G. Denizot : The age of the old conglomerates of 
Durance and Crau, Maurice Pah at and Pierre 
Dracu : Tho Portlandian of Cape Leslie in Scoresby 
Sound (Greenland). L. Clariond and H. Tkrmieu : 
Tho Djebol Gaglio (Saharan Morocco). V. Fro- 
low : The heights of’ tho rise of the Seine at the 
Austcrlitz bridge. Kttenne Patte : The origin of 
the oyster heaps of (’hands h Saint-Michol-on-l’Henn 
(Vendee). Arguments for and against the human 
origin of these heaps. P. Buonon : The origin of 
monoeotyly in Ficaria. Auu. Chevalier : Miehol 
Adanson, precursor of Lamarck. Adanson in 1703 
had a clear conception of the possibility of the 
transmission of acquired characters. Ad. Davy db 
Virville : Contribution to the study of the lichen 
zones on the coast of Portugal. Jean TrMON David : 
Contribution to the study of the evolutive cycle of 
the Zoogonides (Trematodes), Charles Fraieont : 
The differential microscopic characters of bone in 
the primates. A. Blanchkti&re ; A product result¬ 
ing from the action of pepsin on glycine. Gilbert 
Ranson : Algae excroto into the sea soluble pig¬ 
mented organic material. Pii. Lasseur, Mlle. A. 
Dupaix and J. G. Marchal : Observations on the 
phenomenon of Charrin and Rogor (eerie agglutina¬ 
tion of bacteria). 


Cracow 

Polish Academy of Science and Letters, April 3. W. 
Sierpinski : A characteristic property of non- 
enumerable measurable B ensembles. F. Leja : 
Certain limits relative to Lagrange polynomials and 
closed ensembles, M. Centnerszwer and W. 
Piekielny : The thermal dissociation of the nitrites 
of the alkaline earths. The authors have determined 
the dissociation isochoros of the nitrites of calcium, 
strontium and barium, and by applying Nemst’s 
formula havo deduced the heats of dissociation. 
L. Marohlewski and Wl. Gabryelskc : Tho ab¬ 
sorption of the ultra-violet rays by certain organic 
substances (20). Studies on the changes produced 
in the ultra-violet absorption spectrum of glucose 
by a gradual increase in tho alkalinity. Gatty- 
Kostyal and J. Tksarz. Nueleinic acid from ergot 
of rye (1). K. Kaniewski : The influence of the 
type of spikelet on the density of an ear in the tetra- 
pioidal species of wheat. Z. Ryziewicz : Ovibos 
recticomis . Contribution to the study of the sub- 
genus of the Oribovid®. J. Marohlewski : The 
development of tho blood-vessels in the organ of 
smell of the domestic pig. K. Wodzioki ; Con¬ 
tributions to the study of the goats living in Poland 
during the neolithic period and the Middle Ages. 
J. Zaowiliohowski : Researches on the innervation 
and sensorial orgofis of tho wings of Panorpa. M. 
Konopaoki. The histo-physiology of the develop¬ 
ment of Loligo vulgaris . Mlle. H. Gajewska : The 
structure of the skin of Axolotl* 


Official Publications Received 

GAKAT BJOTAIff AWD iBBLAtfD 

Education (Scotland). Report for the Year 1932 by the Director 
on thu Royal Scottish Museum. Edinburgh. Pp. 14. (Edinburgh.) 

Tho National Central Library. Seventeenth Annual Report of the 
Executive Committee, 1932-33. Pp. 61. (London.) 

Cambridge Observatory. Annual Report of the Observatory 
Syndicate, 1932 May 19—1933 May 18. Pp. 3. (Cambridge.) 

Proceedings of the Royal Society. Series A, Vol. 141, Nu. A843, 
July 3. Pp, 2Hi. (London : Harrison and Sons. Ltd.) 13*. 6d. 

Falmouth Observatory. Meteorological Notes and Tables for the 
Year 1932, also additional Meteorological Tables of Temperature, 
Rainfall and of Sunshine, 1880-1932, and Miscellaneous Phenomena 
during 1032. Pp, 10. (Falmouth.) 

The Journal of the Institution of Electrical Engineers. Edited by 
P. F. Rowel). Vol. 73. No. 439, July. Pp. 96+xxvl. (London : E. 
ami F. N. Spun, Ltd.) 10*. (W. 

Navy—Uydrngrapher's Report. Report on Admiralty Surveys for 
the Year 1932 by tho Hydrogr&plicr of the Navy. Pp. v—x. (London : 
The Admiralty.) 

Proceeding* of the Royal Physical Society, Session 1932-33. Veil. 
22, Part 3. Pp. 107-168. (Edinburgh : OUvur and Boyd.) 6*.; to 
Fellows, 

Proceedings of the Royal Society of Edinburgh, Session 1032 
1933 Vol. 53. Part 3, No. 15 ; Matrices and Continued Fractions, II. 
Hy Prof, H. VV. Turnbull Pp. 20N-219. (Edinburgh : Robert Grant 
and Son ; London : Williams and Nnrgatc. Ltd.) 1*. 

Forestry Commission. Thirteenth Annual Report of the Forestry 
Commissioners for the V<Mtr ending Septemlasr 3bth, 1932. Pp. 43. 
(Londou : H.M. Stationery Office.) IW. net, 

(University of London): County Councils or Kent and Surrey. 
The Journal of the South-Eastern Agricultural College, Wye, Kent. 
No. 32. July. Edited for the College by Dr. H. Graham Brade-Btrks. 
Pp. 23d. (Wye.) 7*. ; to Residents in Kent and Surroy, 4*. 

Medical Research Council. Thirteenth Annual Report of tho Industrial 
Health IteHc&roh Board to 30th June, 1933, Pp. Il-j-28. (London: 
Il.M. Stationery Office.) 9d. net. 


Other Countries 

Report of His Majesty's Astronomer at the Cain: of Good Hope to 
the Secretary of the Admiralty for the Year 1932. Pp, 10. (Cape of 
Good Hope.) 

U.s. Ik-partment of Agriculture, Circular No. 209 : A Pest of 
Cured Tobacco, EpheHia rlulella Hilbner. By W. I). Reed, Krsk.hu> 
Livingstone and A. W. Morrill. Jr. Pp. 16, (Washington, D.C. : 
Government Printing Office.) 6 cents. 

U.S. Treasury JK*i>artment: Coast Guard. Bulletin No, 22 : Inter¬ 
national Ice Olwervation and loe Patrol Service In the North Atlantic 
Ocean, Season of 1032. Pp. lii + 04 + 27 plates. (Washington, D.C.; 
Government Printing Ofhoc.) 

Japanese Journal of Mathematics. Transactions and Abstracts, 
Vol. 9, Nu. 4, June. Pp. 281-284 + 24. (Tokyo: National Research 
Council of Japan.) 

Konlnklljk Nederlandach Meteorologiscli Instltuut. No. 102, 
Mcdedcclingen on Verhandcllngen, 34a : Hot Khuioat vau Nederland. 
By Dr. C, Braak. A (vervolg): Nwralag. Eerste gedeelto. Pp. 
101 +5 plates. (’b Gmvenliage: llilksiiitgeverlj.) 1.40 f. 

Publications of the Dominion Observatory, Ottawa. Vol. 10 : 
Bibliography of Seismology. No. 17 : January, February, March. 
1933. By Ernest A. Hodgson. Pp. 289-302. (Ottawa: Acting King's 
Printer). 26 cents. 

Sudan Government: Wellcome Tropical Research Laboratories. 
Chemical Section, Publication No. 06 : Report of the Government 
Chemist for the Year 1032. Pp, 14. (Khartoum.) 

Bulletin of the Vanderbilt Marine Museum, Vol. 4: Scientific 
Results of Cruises of the Yachts Eagle and Ara. 1921-1928, William 
K. Vanderbilt Commanding. Ooelonterafca, Kchinodermata and 
Molluaca. By Lee Boone. Pp. 217 + 133 plates. (Huntington, L.T. : 
Vanderbilt Marine Museum.) 

The Indian Lac Research Institute. Bulletin No. 14 : The “Heat 
Curing of Shellac", Part 1: Tho “Life under Heat". By S. Ranga- 
natiian and l)r, H. W. Aldls. Pp. 9. (Nankum, Ranchi.) 1.8 rupees. 

Royal Observatory, Hong Kong. Magnetic Results, 1032. Pre¬ 
pared under the direction of C. W. Jeffries. Pp. iv + 30+2 plates. 
(Hong Kong.) 

Journal and Proceedings of the Asiatic Society of Bengal. New 
Series. Voi. 27, 1931, No. 2, June. Pp. 188~326+plate» 11-20. (Cal¬ 
cutta.) 7.2 rupees, 
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State Policies of Eugenic Sterilisation 

R ECENT reports from the United States show 
* that twenty-seven States in the Union have 
eugenic sterilisation lawB on their statute books, 
and that up to January 1, 1933, not less than 
16,066 operations have been performed in State 
institutions under State laws. During recent 
years, as the public have become educated to the 
need for such a measure, and as the laws have 
been improved in the light of experience, sterilisa¬ 
tion has proceeded at an ever-increasing rate, and, 
in general, it may be accepted that the results 
have been satisfactory. 

On January 1, 1934, a Bill for “the avoidance 
of inherited disease in posterity” will come into 
force in Germany. It was to be expected that the 
present rulers of Germany, to whom the notion 
of racial purity means so much, would be guided 
by the teachings of eugenics in their aim to 
abolish from the population those who are con¬ 
sidered to be suffering from illnesses which, in the 
experience of medical science, are regarded as 
being hereditary, at present incurable and racially 
undesirable. As reported in the Times of July 27, 
hereditary illness in the meaning of this Bill is 
defined as congenital feeblemindedness, manic 
depressive insanity, schizophrenia, hereditary 
epilepsy, hereditary St. Vitus's dance, hereditary 
blindness and deafness, hereditary bodily mal¬ 
formation and habitual alcoholism. 

The subject for sterilisation may propose him¬ 
self, or be proposed by his legal representative, by 
medical officers of health in the case of inmates 
of hospitals, or by the governors of penal establish¬ 
ments in the cose of prisoners. The proposal 
comes before a Court of Eugenics, consisting of a 
magistrate, a medical officer of health and a 
geneticist with medical qualifications. Above and 
beyond this Court is a High Court of Appeal. The 
operation, if the decision is confirmed, is to be 
carried out either with the patient’s consent, or 
against his will. The use of direct force is per¬ 
missible if other measures do not suffice. 

Two points seem worthy of comment. One is 
that, according to the Bill, it is competent for a 
governor of a penal establishment to reoommend 
that a prisoner shall be sterilised. Since there is 
reason to think that, at the present time, there are 
large numbers of persons now suffering imprison¬ 
ment without trial in Germany, and for purely 
political reasons, it would seem that the power thus 
given to the governor might perhaps be abused. 
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Further, the Bill is regarded as a good beginning 
on the path of provision for coming generations, 
and, as medical science progresses, it states, the 
list of inherited diseases may be supplemented. 
It is forgotten, apparently, that only so long 
as an inherited disease remains incurable does it 
constitute a social and racial problem. Surely the 
aim should be to find a cure and not to enlarge 
the list. The German Government, it is reported, 
not only approved of this Bill, but specifically 
decided that a special Bill, which shall como into 
force simultaneously with it, shall authorise the 
compulsory emasculation of dangerous criminals. 

The value of eugenic sterilisation could be 
tested much more thoroughly and completely in 
Germany than in the United States, and certainly 
it is most desirable that its worth should be 
assessed ; but, for the present, it is impossible to 
avoid the thought that here is provided a most 
frightful opportunity for those politically strong 
at present to outrage the politically oppressed. 
'Fit* and ‘unfit’ are defined differently at different 
times and in different places. The Bill, as it reads, 
will command the appreciative attention of all 
who are interested in the controlled and deliberate 
improvement of human stock, but the power that 
it gives is such as should be possessed only by 
the almost omniscient and by the most moral. 
The problem is to find them. 


'External' Degrees in Engineering 
INCE 1902, the University of London has 
conferred the degree of B.Sc.(Eng.) on 
1,890 external students who have gained this 
degree by examination only. Many of these 
students passed the necessary examinations with¬ 
out having received any instruction in the labora¬ 
tory, drawing office, or field, although such 
teaching is generally recognised as essential if the 
student is to understand the scientific principles 
underlying the subjects studied and is not being 
merely crammed to pass an examination. The 
external examiners for the degree were well aware 
of the common deficiency in this instruction as 
shown continually in the answers of the students, 
and the usual examination methods, special papers 
and ‘orals', were practised to try, if possible, to 
ensure that the candidates' knowledge was not 
derived merely from textbooks. 

The neoessity of real evidence that the student 
had followed properly organised courses of instruc¬ 
tion was apparent and it was felt that the granting 


of the external degree in engineering on the results 
of an examination alone could only be a temporary 
expedient. The continual improvement in the 
standard of teaching and equipment of the 
technical colleges and institutions throughout 
Groat Britain had made them generally available 
for the necessary laboratory training of those 
seeking London degrees and so, in 1931, after 
serious consideration of the whole subject, the 
Senate agreed that the time had come when the 
University could, without undue hardship, insist 
that candidates for a degree in engineering should 
be trained by the best methods and so should 
follow courses of study at approved institutions 
and present records of their course-work when 
taking their examinations. This decision has 
recently been the cause of considerable discussion 
and comment in the columns of the Engineer . 

Teachers in engineering colleges and others 
interested in tho preliminary training of young 
engineers have looked forward to this change, 
which really was a little overdue. It is quite true 
that many excellent candidates have taken the 
external degree by private study without any of 
the advantages which are now so easily obtained 
at the numerous colleges and technical schools. 
This external degree examination has produced 
special teaohers, special textbooks and special 
students. Engineering employers generally have 
welcomed the college-trained student, and a degree 
in engineering is no longer the handicap which we 
are told it was in the old days. It is necessary 
therefore that the degree should mean that the 
holder has been trained by the most up-to-date 
methods, and not that he has merely passed an 
examination. In defence of the continuation of 
the former method of granting an external degree 
in engineering, it has been said that the examiners 
could devise tests to ensure that those receiving 
degrees are worthy engineers. Devising suitable 
examinations leads unfortunately to devising, 
teaching and learning suitable answers. 

The degree should not be the prize for a com¬ 
petition between the examiner and the student 
and, in any event, the university degree does not 
say that tho recipient is a worthy engineer, though 
it should indicate that he has had a sufficient 
training in the sciences underlying the practice of 
engineering. The object, therefore, is to see that 
this training is as effective as possible. No one 
would dispute that laboratory training is necessary 
for the student studying chemistry or physics, and 
the teaching of mathematics has been completely 
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revolutionised by adopting laboratory methods. 
In fact, at the present time, wo find it difficult to 
understand how it was ever possible to think that 
the engineering subjects now taught in schools 
and colleges could be learned by reading textbooks 
only and that an examination could find out if a 
candidate had gained a certain knowledge in 
engineering science. Doubtless the difficulty in 
designing suitable apparatus and the cost of the 
necessary plant delayed for a time the equipment 
of many college laboratories, but few would care 
to assert that such subjects as strength of materials, 
theory of structures, hydraulics, electrical engineer¬ 
ing, heat engines and surveying can be studied 
properly without exercises in the laboratory, field 
and drawing office. 

There is sometimes a confusion of ideas intro¬ 
duced by calling such exercises practical work. 
These exorcises are part and parcel of the instruc¬ 
tion in the science which the engineer must have 
before he can practise his profession successfully. 
It has been suggested that machine work in 
an engineering shop, testing in an electrical 
works, or field and routine work in a surveyor’s 
office, may be the equivalent to the laboratory work 
in a college. In fact, some may claim that it is 
more useful because it is f more practical 1 . How¬ 
ever useful such work may be, it can never take 
the place of the laboratory instruction and 
graduated oourse-work of the engineering sohool, 
where the training is not in the practice of engineer¬ 
ing, but in the principles on which engineering 
science rests. 

Moreover, by the change now brought about in 
engineering education, the external student will 
benefit not only in his technical studies, but also 
by obtaining a broader education. He will neces¬ 
sarily attend a school or college during his course 
of study and must derive much benefit from 
assooiating with the other students. In every 
branch of the profession, the leading engineer is 
the one who can deal most successfully with men, 
and the hard-working student loses much when 
his private study deprives him of the companion¬ 
ship of his fellows. Knowledge of human nature 
and tact, as well as engineering science, will be 
learned in the oollege. 

The University’s offer to inspect any college 
with the view of granting recognition in a subject 
in which teaching and equipment is found adequate, 
should obviate hardship. Moreover, while no 
doubt the result of such inspection will be gradually 
to raise the standard of teaching in some cases, 


there is no reason why it should influence unduly 
the work of the college or its relations with the 
neighbouring universities. The sole object of the 
change is the laudable one of insisting that external 
candidates shall obtain the teaching which is now 
regarded as requisite for the B.Sc.(Eng.) degree. 

The action which the University of London has 
taken will ensure that the best possible means 
available will be at the service of those who wish 
to take an external degree, and possession of the 
engineering degree will indicate then not only 
that the candidate has passed certain examinations, 
but also that he has followed courses of study and 
worked in laboratories properly equipped for the 
work in hand, and that this work has been carried 
out with the assistance of qualified teachers. As 
a result of this change, those who possess the 
London degree of B.Sc.(Eng.), ‘external’, will have 
received that- thorough theoretical training neces¬ 
sary for the practice of engineering as much as 
the ‘internal’ students have. 


Gas Calorimetry 

Oas Calorimetry. By Major C. G. Hyde and F. E. 
Mills. Pp. xvi+376. (London : Ernest Bcnn, 
Ltd., 1932.) 42s. net. 

HE supply of towns gas in Great Britain is 
nowadays controlled in conformity with the 
Gas Regulation Act, 1920, supplemented, where 
necessary, by the Gas Undertakings Act of 1929. 
Practically the whole of the gas supplied by 
statutory undertakings in Great Britain is now 
sold on a thermal basis, and charges to individual 
consumers are based upon the value of the total 
thermal energy supplied to each. It is open to 
individual undertakings to declare the calorific 
value of the gas they deBire to supply ; thereafter 
such calorific value must be maintained, subjeot 
to specified notice being given of any intention to 
alter it. Under the Acts, penalties are inflicted 
upon the gas undertaking, if on any day for a 
period of two hours or more the calorific value of 
the gas aotu&lly supplied is more than six per cent 
below the declared calorific value, or if in any quarter 
the average calorific value is less than the deolared 
oalorifio value. Such, in brief, are the main thermal 
clauses of the Gas Regulation Act, 1920, the Act, 
which, as Prof. Boys says in his introduction to 
this volume, “gives importance to the subject of 
gas calorimetry as an everyday or an all-day and 
all-night operation”. 
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The Act has effected revolutionary changes not 
only in matters conoemed with the supply of gas 
but also in matters concerned with the manu¬ 
facture of gas. Gas retorts have now to be operated 
in such manner of sequence that the calorific value 
of the mixed gases evolved approaches as near as 
may be to the declared calorific value without 
falling below that figure. A departure of 1 per cent 
from that figure in respect of the annual gas supply 
of England, Scotland and Wales represents about 
£600,000. Exact scientific control over gas-making 
operations is essential nowadays; coal carbonisa¬ 
tion is both an art and a moderately exact science. 

In the matter of the supply of gas, the Act has 
necessitated the institution of numerous testing 
stations within the area of supply of each gas 
undertaking and the calorific value of the gas is 
there either recorded continuously or determined 
at intervals. It was inevitable therefore that con¬ 
siderable advances in gas calorimetry should have 
occurred since 1920. More especially was the need 
felt for a continuous recording calorimeter. Extra¬ 
ordinary ingenuity has been shown in the develop¬ 
ment of such recorders. Prof, Boys, prince of 
experimenters that he still is, several years ago 
considered the design and construction of such 
a recorder not unworthy of his attention (see 
Nature, 110, 261, Aug. 19, 1922). Other record¬ 
ers have been designed by Messrs. Scientific and 
Projections, Ltd., and the Cambridge Instrument 
Co., Ltd., and along with the Boys instrument 
are in constant use recording the calorific value 
of gas supplied to the Metropolis. 

It is clear that there should be considerable 
demand for a book dealing with gas calorimetry ; 
here is the very book the gas industry needs. It 
can be recommended whole-heartedly to the 
industry and not to the industry alone; all 
interested in practical physics will find in it some¬ 
thing to interest them and make them better 
practical physicists. One of the authors is chief 
technical assistant to the Gas Referees, those 
three gentlemen who, doing “their work quietly 
and unobtrusively aro quite unknown as a body 
to the public at large" ; the other is a gas chemist. 

The subjects discussed include the accommoda¬ 
tion and equipment of testing stations, waterflow 
calorimetry and calorimeters, gas, water and 
thermometer measurements, effect of possible errors, 
recording, still-water, explosion, indicating and 
flame calorimeters, effect of partial drying on 
calorific value and the control of calorific value. 
All are very well treated. The section on recording 


calorimeters merits special mention. Numerous 
ingenious devices, which can find additional 
application in branches of physics other than gas 
calorimetry, are described. One cannot but be 
struck by the fact that practically all these de¬ 
velopments have come from within the gas 
industry; it has ever been the Cinderella of the 
arts. I would like here to refer to one of the 
few errors I have found in the volume. On p. 2 
the authors, referring to the operation of the Gas 
Regulation Act, 1920, state “the freedom thus 
extended in regard to the supply of gas, coupled 
with the absence of normal competition . . . 
Absence of normal competition, forsooth! Gas 
companies are nowadays suppliers of energy and 
as such have to meet the normal competition of 
coal and oil companies, and tho abnormal com¬ 
petition of State-aided electricity schemes. Here 
surely is competition enough. 

Let me conclude with a quotation from Prof. 
Boys’s characteristic introduction to this volume: 

“The public do not understand gas, they do not 
understand the meter and they cannot even read 
its dials. It is this ignoranoe which breeds sus¬ 
picion. It is curious how suspicious the general 
and uninstructed public have always been about 
their gas accounts—long before Mark Twain put 
the matter tersely when he wrote about the man 
who came to speculate the meter. The fact is that 
no single commodity generally purchased by the 
public is so carefully watched and maintained of 
its guaranteed quality as gas, and it is a fairly safe 
thing to say that gas and water, about the cost of 
which complaints are so often made, are the two 
things ordinarily bought which are best worth 
while." J. S. G, Thomas. 


Quantitative Study of Animal 'Drives' 

Maternal Behaviour in the Rat. By Bertold P. 
Wiesner and Norah M. Sheard. (Biological 
Monographs and Manuals.) Pp. xi 4-245 +53 
plates. (Edinburgh and London : Oliver and 
Boyd, 1933.) 1 2s. 6d. net. 

RUDE and unconvincing to the psychologist 
as the arguments of extreme behaviourists 
are, there can be no question but that they have 
rendered a great aervioe to psyoho-biology and to 
psychology by the stimulus they have given to 
the application of experimental and objective 
methods of investigation in fields that have long 
been given over to somewhat futile theorising, 
speculation, and disputation. An admirable 
illustration of the kind of work that is now being 
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done as a result of this stimulus is afforded by 
the book before us. The authors have studied, 
more exhaustively than has ever been done pre¬ 
viously, one phase of the maternal behaviour of 
white rats—the phase designated by them ‘re¬ 
trieving*. They have also succeeded in devising a 
method by which a quantitative estimate may be 
obtained of what we may call the ‘retrieving* 
phase of the maternal ‘instinct’ of rats. The word 
‘instinct* is used advisedly. The authors, following 
an example which has lately been set by American 
biologists and psychologists, use the word ‘drive*. 
There does not seem, however, any real grounds 
for discarding the old word ‘instinct* in its 
original meaning as a translation of the Greek 
word opMV* 

The measurement of the intensity of animal 
‘drives* has been attempted previously by various 
investigators—Szymanski, Moss, Niasen—and by 
different methods. Wiesner and Sheard base their 
measurement on the age of the young ‘retrieved* 
by the maternal rat; that is, of the young which 
the rat will carry or attempt to carry to the nest. 
This method appears to have none of the defects 
of the methods hitherto used. The rat is not 
placed under highly artificial conditions, or sub¬ 
jected to unusual stimuli, the precise effects of 
which are difficult to forecast. The measurement 
itself is a simple matter of recording the age (or 
weight) of the young ‘retrieved’, in what is to the 
rat a more or less normal situation to which it 
gives a more or less normal response, determined 
by the ‘drive*, the intensity of which we desire to 
measure. 

The authors are undoubtedly to be contratulated 
on the use they make of this method of study. Not 
only does it give them a basis of measurement for 
an important ‘drive* underlying and characteristic 
of maternal behaviour, but ‘retrieving* is also a 
simple and reliable test of the presence or absence 
of the ‘drive*. As such, Wiesner and Sheard have 
utilised it to study the period during which the 
‘drive* is normally present, and to explore the 
possibilities of prolonging the operation of the 
‘drive* indefinitely, or of producing it in virgin 
rats by injection of the appropriate hormones. 
Success under certain conditions in inducing 
retrieving’, and failure under other conditions, 
are equally illuminating, and, to a psychologist, of 
scarcely less interest is the evidenoe obtained of 
what he ^^dd call ‘temperamental differences’ 
Cong rats. Altogether the book describes a Very 
^ of work. Jambs Dbbvbb. 


Pigmies of the Congo 

Among Congo Pigmies. By Paul Schebesta. 
Translated from the German by Gerald Griffin^ 
Pp. 287 +47 plates. (London : Hutchinson and 
Co. (Publishers) Ltd., 1933.) 18s. net. 

R, PAUL SCHEBESTA, already well known 
for his studies of the Semang—the negrito 
jungle people of the Malay Peninsula, who form a 
link in the chain of low-statured peoples of primi¬ 
tive culture stretching at intervals from West 
Africa to New Guinea—has been fortunate in 
having an opportunity to extend his investigation 
of pigmy peoples to the Congo area. From January, 
1929 until September, 1930, he travelled among 
the pigmies of the Ituri forest, and luckier than 
most travellers, who have obtained little more 
than a glimpse of this elusive little people, he lived 
among them, at times for months on end. 

The Congo pigmies are among the most primitive 
of the backward races of to-day. The tribes visited 
by Schebesta arc still nomad hunters. They do 
not cultivate, and their women-folk are food- 
gatherers, in so far as their subsistence depends 
upon vegetable products of the forest. Owing to 
the scarcity of such food stuff, they have come to 
rely on the banana as a staple food. As this, 
together with the sugar-cane and other food and 
the iron for spear- and arrow-heads, can be ob¬ 
tained only from the full-statured peoples around 
them, a system of overlordship or patronage has 
been established, in which a pigmy group is 
attached to a land-owner, supplying him with 
game and forest produce, in return for their own 
requirements. They also act as elephant hunters, 
their overlords taking the ivory. 

Although the pigmies use fire, and are familiar 
with the use of the fire-drill among the surrounding 
peoples, they do not make fire themselves. When 
they move from place to place, they carry with 
them a burning brand or log. An amusing folk¬ 
tale tells how they first obtained fire by stealing 
it from the chimpanzees, from which also they 
first learnt to eat the banana. 

It is evident from the data recorded by the 
author that the culture of the pigmies has been 
much affected by that of the tribes with whom 
they consort. Thus they have adopted a clan 
system, and their languages, of which they speak 
a variety, are those of their overlords, though not 
neoesaarily those with whom they are now asso¬ 
ciated. Indeed the author suggests a profitable 
line of research in the matter of the languages 
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they speak as a possible source of information 
relating to the migrations of surrounding peoples. 

Dr. Schebesta refutes the popular conception 
that the pigmies have no religion ; but the only 
truly pigmy belief he records is a form of crude 
animism. The belief in a supreme being and 
creator appears to be entirely Bantu. 

The author promises further studies of the 
peoples visited on this expedition. These will be 
awaited with interest. His present work is a 
valuable record of a phase of culture which must, 
inevitably, pass away at no distant date. It 
foreshadows the disappearance of the nomad 
hunter from among backward peoples. 

The translation is well done ; but thero are 
misprints which should not have been allowed to 
pass, such as “Hainy” for Hamy, “Aruwini** for 
Aruwimi. The term “negro** is loosely applied to 
the Bantu peoples throughout. Wherever the 
word 4 ‘Indian* * appears the author intended a 
reference to the Malay Peninsula ; and the change 
should have been made in accordance with English 
usage to avoid confusion. 

Inorganic Chemistry 

Gmeline Handbuch der anorganischen Chemie. 
Achte vollig neu bearbeitete Auflage. Heraus- 
gegeben von der Deutschen Chemischen Gesell- 
schaft. Bearbeitet von R. J. Meyer. System- 
Nummer 7: Brom. Pp. xviii 4-viii +342. 
66 gold marks. System-Nummer 29 : Strontium . 
Pp. xviii+xii 4-239. 41 gold marks. System- 

Nummer 68 : KobaU. Teil A, Lief. 1. Pp. 
220. 34 gold marks. System-Nummer 68 : 

KobaU. Teil A, Lief. 2 : Dos Element uni seine 
Verbindungen, ausschlieaslich der Ammine. 
Pp. 221-602. 48 gold marks. System-Nummer 
69: Eisen. Teil B: Die Verbindungen des 
Eisens. Lief. 6. Pp. 873-1166. 53.50 gold marks. 
(Berlin : Verlag Chemie G.m.b.H., 1932.) 

N these volumes the high standard set up in 
previous issues of this comprehensive work 
appears to be well maintained. The general plan 
of the work has been followed and the literature 
carefully reviewed up to within a few months of 
publication. In fact one of the most valuable 
features of the whole work is the very full 
list of references to original sources of informa¬ 
tion. 

In the volume on bromine a historical account 
of Balard's discovery of the element is given and 


reference is made to the curious error made and 
admitted by Liebig. Other early references to 
the journals are numerous. Considerable promi¬ 
nence is given to methods adopted for the technical 
production of bromine and methods of purifying 
it are described in some detail. Much space is 
devoted to the physical properties of the ele¬ 
ment, and the compounds which it forms with 
hydrogen, oxygen, nitrogen and other halogens 
are recorded. 

The volume on strontium opens with an aooount 
of the discovery of the metal and of the difficulties 
encountered by Sir Humphry Davy in liberating 
it from its compounds. The geographical distribu¬ 
tion and the preparation of strontium are dealt 
with very fully. In this section will be found, 
tabulated in chronological order, a useful list of 
references to the numerous patent specifications of 
processes used in the reduction and subsequent 
decomposition of minerals not only of strontium 
but also of alkaline earths generally, with a brief 
indication in each case of the procedure. The 
volume contains a number of phase-rule diagrams, 
including one used in the sugar industry showing 
the system, strontia-cane-sugar-water. 

The two parts of Section A of the volume on 
cobalt are devoted to a review of the properties of 
the metal and of its compounds other than the 
complex amminas, which form the subject-matter 
of Section B. There is a historical account of the 
application to industrial uses of cobalt-bearing 
minerals, which have been used from very early 
times, since cobalt has been found as a component 
of some of the ancient Egyptian, Babylonian and 
Assyrian glasses. In the Middle Ages, great pains 
were taken to keep secret the processes used in 
the manufacture of ooloured glass, so that the 
numerous references to the subject are often either 
difficult to interpret or are definitely misleading. 
Comparatively little seems to have been known 
about the nature of the minerals and compounds 
of cobalt until the nineteenth century. Part 1 
deals with the geographical distribution of the 
metal, its production and the physical and ohemioal 
properties of the element and of its principal alloys, 
whilst Part 2 deals with compounds of cobalt with 
non-metallic elements and complex salts other than 
ammines. Compounds with carbon include car¬ 
bides and carbonyls as well as salts of organic 
acids. Owing to the unstable nature of the quadri* 
valent cobaltocyanide group, less attention appears 
to have been given to it by investigator*^ 
to the very stable tervalent oobal^^ 
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There are several diagrams, including one showing 
the arrangement of the crystal-lattice of cobaltous 
hydroxide. 

The concluding part of the volume on iron deals 
with compounds of the metal with other elements 
from lithium to cobalt (according to the numerical 


system indicated at the beginning of each pub¬ 
lished part), together with the various complex 
salts which are formed. There is a triangular 
diagram of the complex system Na a O — Fe t O a — 
SiO* and a comprehensive index for the five parts 
of Section B on iron. 


Short R 

Lehrbuch der okologiachen Pflanzengeographit. Von 
Prof. Dr. Eug. Wanning und Prof. Dr. P. 
Graebner. Vierte Auflage, nach Warmings Tode 
bearbeitet von P. Graebner. Lieferung en 1-4. 
Pp. 1-960. (Berlin : Gebruder Bomtraeger, 
1930-32.) 

Warming's well-known “(Ecology of Plante” 
(English edition, Oxford, 1909) is a book of reference 
which still has much value apart from its historical 
importance. The fourth (German) edition, edited, 
since Warming’s death in 1924, by Prof. P. Graebner, 
is not only considerably enlarged, but also improved 
and somewhat modified in scope. The habitat 
factors (light, water and soil), the life-forms, and 
symbiotic and other relationships are dealt with in 
turn. There follows a short account of general 
vegetational physiognomy and then the com¬ 
munities of vegetation are dealt with under a 
classification based primarily on habitat characters. 

In the four parte so far published, the halophytic 
and fresh-water communities, the series of meso- 
philous and hygrophilous formations, the 
formations on acid soils, the series of the cold 
deserts, and the series of rocky and sandy soils 
(incomplete) are considered. 

A feature of the work is the large number of 
figures, many of them excellently reproduced 
photographs. In spite of a large number of 
references to a bibliography, presumably to be 
published in a later part, it would appear that 
much important recent literature, especially Eng¬ 
lish and Amerioan, has been overlooked. A 
minimal value is allowed to succession, only one 
and a half pages being devoted to a general con¬ 
sideration of this important subject. A full 
evaluation of the new edition must, however,, 
await its completion. W. B. T. 

Early Steps in Human Progress. By Harold Peake. 
Pp. xii+256+74 plates. (London: Sampson 
Low, Marston and Co., Ltd., n.d.) 12s. 0d. net. 
Mr. Peake has written a popular account of the 
beginnings and early stages of development of 
material culture, which ranges from the earliest 
use of stone as an implement to the working of 
iron, and incorporates the most recent results of 
archeological investigation, especially in Egypt 
and Mesopotamia, bearing upon his problems. His 
method of arrangement is both chronological and 
logical; for his chapters, in following the order of 
development of the means devised by man to 
satisfy his needs, first as a food gatherer, then as 
hunter, pastoral nomad and agriculturist, give a 


eviews 

generalised picture in the order of succession of 
the ages of stone, copper, bronze and iron. As 
might be anticipated from Mr. Peake’s preoccupa¬ 
tions elsewhere, and on other occasions, full weight 
is given to the development of agriculture in 
relation to its effect on progress in the other arts 
of life. 

It must not be concluded too hastily that be¬ 
cause Mr. Peake’s book has primarily a popular 
appeal, it has no interest for his archaeological 
colleagues. This is far from being the case. His 
book is no mere compilation. It is a synthetic 
study, and much of its value lies in the bringing 
together and interpretation of data from many 
diverse sources. Further, writing in popular form, 
Mr. Peake has felt at liberty to indulge in elabora¬ 
tion of theory ; and here, if there is much to 
dispute, there is also much to ponder, as, for 
example, in the ingenious explanation offered for 
the occurrence of pottery in the pre-agricultural 
stone age of Kenya. 

Caravan Cities . By M. Rostovtzeff. Translated by 

D. and T. Talbot Rice. Pp. xiv -I- 232 + 35 plates. 

(Oxford : Clarendon Press ; London : Oxford 

University Press, 1932.) 15*. net. 

After an introductory chapter in which the author 
surveys the geographical and cultural conditions 
governing the development of desert trade routes 
in the Middle East from prehistoric times onward, 
he describes the results of archeological investi¬ 
gation in four of the desert cities which grew up as 
caravan halts—two, Petra and Gerasa (Jeraeh), 
on the southern route between Mesopotamia and 
Egypt and two, Dura and Palmyra, on the road 
from the Euphrates to the Mediterranean littoral. 
In the excavation of three of these four cities 
Prof, Rostovtzeff has himself taken part, with 
expeditions from the United States ; but as the 
omoial reports are not yet completely published, 
he has felt himself under obligation to deal with 
the results bearing on one period only, the Hel¬ 
lenistic and Roman, of the early centuries of our 
era. Although evidence is accumulating of the 
wealth of these cities, the mixed character of their 
population and the various cults which they 
embraced, evidence of their origin—except in the 
case of Dura which was a Macedonian military 
post—and early history is still missing. Dura, 
though unimportant compared to the other cities, 
has yielded much new information especially in 
connexion with Parthian culture and with the art 
of the early centuries of the Christian era.. 
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The Statesman'8 Year-Book: Statistical and His¬ 
torical Annual of the States of the World for the 
Year 1933. Edited by Dr. M. Epstein. Seven¬ 
tieth Annual Publication : Revised after Official 
Returns, Pp. xxv +1,471. (London : Macmillan 
and Co., Ltd., 1933.) 20s. net. 

Once more this carefully edited volume presents 
a summary of the statistics of every aspect of 
activity in all the States of the world. Beyond the 
revision of the figures and other information, there 
appear to have been no material changes in the 
book and its size remains unaltered. 

To many students and men of affairs the volume 
is on indispensable companion : to others it can 
be recommended for the wealth of information it 
contains and for the ease with which any fact 
can be found. One turns to this book not merely 
for figures of population, production, finance and 
trade, but also for the form and methods of govern¬ 
ment, state of education, distribution of occupa¬ 
tions, conditions of transport and even the weights 
and measures used by every country. 

This year the two maps show respectively inter¬ 
national radio telephone communications and the 
routes of air mail services. There are the usual 
introductory tables dealing with the world’s 
shipping, petroleum, iron and steel production, and 
motor output. The editor notes in his preface 
that in the seventy years of publication of this 
book, the monarchies in Europe have been reduced 
from eighteen to eight and the republics increased 
from one to eleven ; the population of England 
and Wales has almost doubled and the trade of 
Great Britain almost trebled. 

Thomas Johnson : Botanist and Royalist. By H. 
Wallis Kew and H. E. Powell. Pp. xi + 151 + 13 
plates. (London, New York and Toronto: 
Longmans, Green and Co., Ltd., 1932.) 8 s. fid. 
net. 

lw* this attractive little volume the authors have 
gathered together all that is known of Thomas 
Johnson, the seventeenth-century apothecary, who 
edited Gerard’s “Herbal” in 1033. Those interested 
in the history of British botany will be grateful to 
the authors, not only for providing the first bio¬ 
graphy of Gerard’s admirable editor, but also for 
the light they throw on Johnson’s little-known and 
extremely rare “Mercurius Botanicus, . . 
(1634-41). It is conclusively shown that this 
work, and not How’s “Phytologia Britannica” 
(1660), should be considered the first Flora of 
Britain. Its neglect hitherto is largely due to the 
fact that Pulteney, when he described the “Phyto¬ 
logia” as the “first English Flora” in 1790, pos¬ 
sessed only the first part of the “Mercurius”. 
Subsequent authors have copied Pulteney’s state¬ 
ment. 

The book is illustrated with portraits and 
figures from Johnson’s, works, and contains an 
absorbing account of the operations at the siege 
of Baaing House, in which Johnson lost his life 
in 1644. * 


Die Buchenwalder Europas . Redigiert von E. 

Rtibel. (VerfiffentUchungen des Geobotanischen 
Institutes Riibel in Ztirioh, Heft 8.) Pp. 602. 
(Bern und Berlin: Hans Huber, 1932.) 25 

francs ; 20.80 gold marks. 

This symposium on European beech forests is the 
outcome of a proposal, made at a meeting during 
the International Phytogeographical Excursion in 
1923, to carry out phytosociological research on 
beech forests in different countries on a uniform 
scheme of work, 

The results of these researches were discussed at 
the International Botanical Congress at Cambridge 
in 1930, and are now brought together under the 
editorship of Dr. E. Riibel. There are fourteen 
chapters (eight of them in English), oil the ecology 
of the beech in different countries, including a full 
account of British beech woods by Dr. A. S, Watt 
and Prof. A. G. Tansley. There is a concluding 
summary by Dr. Riibel, who divides the Fagion 
silvatiem “ Assoziationsverband ” (of Braun-Blanquet) 
or “Foderation" (of Du Rietz) into ten Assoziationen, 
with Buch designations as Fagelum aspertdosum, 
F. melicosum , F. mercurialosum , Sudalpines 
Fagetum y etc., according to the nature of the 
undergrowth and other ecological characters. The 
whole volume represents a most interesting and 
successful attempt at co-ordinated gynecological 
investigation. 

The Blue Book t 1933 : the Directory and Handbook 
of the Electrical Engineering and AUied Trades . 
51st edition. Pp. 1,442. (London : Ernest Benn, 
Ltd., 1932.) 25s. net. 

The “Blue Book” is well known to the electrical 
engineering and allied trades as an excellent 
directory and handbook. It has now reached its 
fifty-first edition, so it started practically at the 
same time as the eleotrical industry. The matter 
is excellently arranged. All electricians and 
manufacturers are given individually. The latter 
are also arranged under the headings of meters, 
lamps, switches, etc., so one sees at a glance all 
the manufacturers of these accessories under one 
heading. Colonial and Continental alphabetical 
sections are also given. We have found the book 
very useful. 

Quantity Surveying for Builders . By Wilfred L. 
Evershed. (The Direotly-Useftd Technical 
Series.) Third edition, revised. Pp. xix +278 + 
10 plates. (London ; Chapman and Hall, Ltd., 
1932.) 10s. 6 d. net. 

In this book Mr. Evershed has justified his daiim, 
that he has combined the consideration of theory 
and practice. Issue may, it is true, be joined here 
and there, but the one supreme objection to the 
preparation of bills of quantities by ad hoc aur* 
veyors, is their excessive indulgence in itemising 
the labours’, whereby the employer is subjected 
to heavier expense than is really warranted* Ah 
architect’s bills are more likely to prove just to 
both parties. P. L. *4/ 
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Problems of Mining at Great Depths* 

By Prof, S, J. Trusoott 


T HE heights of mountains and the depths of 
oceans are measured from sea-level ; depths 
in mining are measured from the surface at the 
particular spot. The mineral won has to be raised 
to that surface ; there is the cost of raising. The 
water met has generally a vertical distribution 
bearing some relation to that surface ; there is 
the cost of pumping. The rock temperature 
increases with depth from the surface ; there is 
the consequent cost of ventilation. Finally, the 
rock pressure increases with depth from the sur¬ 
face ; there is the consequent cost of support. 

Great depth in mining may nowadays be taken 
to be 6,000-8,000 ft. below the surface, depths 
which, being out of reach of a winding engine 
situated at the surface, require other winding 
engines underground. Outstanding cases of mining 
at great depths, and at the same time the deepest 
m^nes in the world to-day, are : the Morro Velho 
mine in Brazil, the lowest level of which is 8,040 
ft. below the surface ; the Robinson Deep mine 
in the Transvaal, the lowest level of which 
approaches 8,000 ft., while the lowest point 
reached is deeper ; and the Champion Reef mine 
on the Kolar goldfield, Mysore, the lowest level 
of which, where development is proceeding, is 7,580 
ft. All of these mines, which started thousands 
of feet above sea-level, are now working below 
sea-level. 

It is of interest that all these mines are gold 
mines and all are situated in Archaean or pre- 
Cambrian country, that is, in rocks of very great 
age. Though they have that much in common, 
they work entirely different types of deposit. The 
Robinson Deep is one among many mines working 
a very extensive conglomerate bed moderately 
inclined. The Champion Reef is one of a small 
number of mines along a steeply-inclined quartz 
reef; while the Morro Velho is a lonely mine 
working a relatively short, heavily mineralised 
ore-shoot pitching at an angle of about 45° upon 
a plane roughly vertical. Of additional interest 
is the fact that, situated in such widely separated 
regions as they are, these mines are all British 
enterprises; this being also true of most other 
mines approaching their depth. 

The problems to be reviewed are those arising 
in the technical operations of primarily the four 
which have been mentioned. Raising or winding 
is only possible bv means of wire rope. The best 
wire ropes will, however, not serve with safety 
and economy for a greater depth than about 
4,600 ft., the rope then becoming too heavy and 
the winding engine excessively large. Below that 
depth or even before it is reached, a second wind¬ 
ing stage will be necessary or will have been 
judged desfr&ble, this second stage, not generally 
so deep a# the first, being equipped with shafts 

m."™" 


and electrio winders of its own. Again there may 
be a third stage. The Morro Velho has seven 
stages, each short, though greatly daring in view 
of the relatively small horizontal extent of the 
deposit. The Robinson Deep has a first vertical 
stage, a second main-incline stage, and a third 
sub-incline stage. The Champion Reef has a 
primary vertical, a secondary vertical, and then 
bottom inclines. Though such stage-winding with 
the unavoidable transfers from one shaft to the 
next is more expensive than winding at such 
depths as permit a single stage, it may be said that 
the problem of raising the mineral causes no more 
than ordinary concern. Greater mechanical 
efficiency has largely offset the greater number 
of units of work to be done. 

Pumping is normally no problem at great depth. 
The water-table or ground-water level marks the 
upper limit of a zone saturated with water, but 
this saturation becomes less with increasing com¬ 
pactness of the rock beneath, and normally at 
no great depth a dry zone is entered. At Morro 
Velho there is little water below 2,500 ft. and none 
below 3,500 ft. ; deeper than that, such water 
as is required for men and machines must be sent 
down. On the Witwatersrand, fissures reaching 
up to saturated ground above occasionally cause 
a troublesome amount of water to be met in 
depth, but speaking generally, the amount of 
water to be raised is relatively small. Pumping 
is done by electrically driven centrifugal pumps 
in Btages each of about 2,500 ft. The Champion 
Reef and neighbouring mines are dry below about 
1,000 ft, so that service water must be sent down. 
It is interesting here to recall that steam engines 
came into being to enable mining to be carried 
on below adit or drainage level; in those early 
days mine drainage was the major problem. 

Ventilation, that is the coursing of air through 
the workings in maimer suitable and in quantity 
sufficient to maintain it in good physiological 
condition, is one of the two main problems in 
mining at great depth, largely because of the 
increase of rock temperaturo with depth. The 
rate of this increase of temperature, known as the 
geothermal gradient, varies from region to region on 
the crustal sphere: it is lowest where the country has 
long been a land surface and long free from igneous 
intrusion. Of the three districts mentioned the 
Witwatersrand has the lowest gradient; namely, 
a rise of 1° F. for every 212 ft. or of 4-7° for every 
1,000 ft. ; starting from an average surface 
temperature of 60°, the rock temperature at the 
present lowest level of the Robinson Deep will 
be about 97°. The gradients in the other two 
districts are about 1° for every 150 ft. of depth 
or 6*0° per 1,000 ft. The recorded rock tempera¬ 
ture at the 7,380 ft. level of the Champion Reef is 
129°, the average surface temperature being about 
76°. Starting from a somewhat lower surface 
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temperature, the rock temperature at the present 
bottom of the Morro Vellio is about 125*. 

Differing as they do in respect to temperature 
gradient and to surface air temperature, there is 
one essential factor practically constant for all 
regions : namely, the rise in temperature of the 
air due to the heat expressed from it by the 
compression it experiences as it passes from 
surface into depth, this rise being about 5*5° F. 
per 1,000 ft. On tho Witwatersrand the resultant 
air temperature at the present lowest level of the 
Robinson Deep would be 104°, that is, 7° higher 
than rock temperature. At the 7,380 ft. level of 
the Champion Reef it would be about 115°, and 
at tho bottom of the Morro Velho about 110°, 
these two being lower than the respective rock 
temperatures. 

Fortunately, air temperature is not the index 
to the physiological condition of the air. The 
position with respect to temperature underground 
is not dissimilar to that at surface in some tropical 
regions ; indeed in going underground we pass 
from a relatively cool climate to a hot one. Take 
for illustration the air condition at the military 
station of Quetta, the Aldershot of India ; in the 
dry summer season the temperature in the sun 
is well above 150° and for periods shade temper¬ 
atures of 100° and more are registered, yet 
military exercises are carried out without 
interruption in the open. This activity is possible 
because the air is dry, the relative humidity being 
10-20 per cent, equivalent to a wet-bulb tempera¬ 
ture of, say, 70°. Wet-bulb temperature is the 
most ready index to the condition of the air. The 
body is in effect much like a wet-bulb thermometer 
in that at high air temperatures it is cooled by 
evaporation, and evaporation is always possible 
so long as the air is not saturated with moisture. 
There is this difference, however, that the body 
generates heat which the wot-bulb thermometer does 
not. To keep the body temperature from rising 
above normal, that is, 98*4°, the wet-bulb temper¬ 
ature must be below body temperature, and all the 
more so when the wet-bulb approaches the air 
temperature. 

The measures taken for mine ventilation start 
by conducting the surface air as directly as 
possible to distributing stations at depth by down¬ 
cast shafts kept so free as possible from water or 
moist surface. By so doing, the air arrives at a 
temperature determined by auto-compression and 
little affected by that of the rock. It also arrives 
drier than at the surface, since though tho wet- 
bulb temperature rises, it does so at a substantially 
lower rate than the air temperature. Indeed even 
at such depths as 8,000 ft. the air can arrive in 
good condition. From the distributing stations 
the air passes along horizontal roads where, though 
there will no longer be any heating by auto- 
compression, there will be heating from the rock 
if the temperature of the rock be higher than that 
of the air, or if there be water present; in the 
first case both air and wet-bulb temperature rise; 
in the second the wet-bulb temperature will 


rise while the air temperature may or may 
not. 

At normal air velocities, the condition in respect 
to cooling can still be fair even at considerable 
distances from the downcast. Then the air begins 
its upward movement through the working places 
where the air velocity is lower, the contact with 
freshly exposed rock is greater, oxidation in one 
form or another generates heat, air pressure drops, 
humidity rises. Here are the severest conditions ; 
it is here that the ventilating system is tested. 
Critical working conditions are reached in dry 
mines such as Morro Velho and Champion Reef 
when the wet-bulb temperature approaches 95°, 
and in saturated air as at the Robinson Deep when 
that temperature is above 90°; before then, 
working efficiency will have fallen off. Fatal heat 
stroke has occurred and does occasionally occur 
on all these mineB. Finally, the air moves upward 
out of the working places into definite and well- 
maintained upcast shafts or airways and eventually 
passes out of the mine saturated at a temperature 
well above that at which it entered. 

Taking average temperatures, the greater weight 
of the downcast air column over that of the up¬ 
cast column would maintain natural ventilation, 
particularly when after the lapse of time the down¬ 
cast had cooled off and the upcast had warmed up ; 
but such a ventilation would be too precarious, 
and in summer might even stop. It is obvious 
that where normal working conditions may quickly 
change for the worse, the ventilation must be 
under such mechanical control as fan ventilation 
only can give. Technical control likewise must 
be in the hands of a responsible official, who, on 
the Witwatersrand, is actually designated the 
‘ventilation officer’. In this control, temperature 
readings, humidity calculations, velocity and 
volume measurements, pressure surveys, and dust 
counts where necessary, become routine work. 

The management of the Robinson Deep con¬ 
siders that the present ventilating procedure on 
the Witwatersrand, which takes winter and summer 
air as it comes and accepts the poorer ventilation 
which summer brings, will suffice not only for 
sinking but also for mining down to a depth of 
8,500 ft., and on that field that mine will be the 
first to put the matter to the test. Other engineers 
there consider that mining at such a depth will 
not be possible unless the air be re-conditioned 
by artificial oooling, at least during the summer 
months. 

Some artificial cooling is achieved in ordinary 
working by the exhaust from rock drills or auxiliary 
hoists using compressed air, and this is particu¬ 
larly useful in cooling development ends. Some¬ 
times underground pumps have been worked by 
compressed air with the same intention, and even 
main underground hoists. But if cooling of the 
main stream is to be an essential part of the 
ventilating scheme, it must be by means of special 
cooling plants. 

Some special oooling of the air along a main 
level by a cold water circuit has befcn attempted 
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at a German colliery, but the Morro Velho is the 
only mine which has fully adopted cooling of the 
main stream. There an ammonia refrigerating 
plant on the surface, commissioned in 1920, 
reduces the average air temperature entering 
the mine from 73° and 05 per cent humidity to 
42° and saturation, the air being de-humidifiod 
in the process. With continued advance into depth, 
and because of the indirect oourse of the down¬ 
cast through the several winding stages, an under¬ 
ground cooling plant became nooessary and was put 
into commission in 1930. This plant, situated about 
three parts of the way down, uses ethyl dichloride 
as refrigerant since this liquid, while non-poison on s 
and non-inflammable, requires low and even 
negative pressures in the operation. By it the 
air temperature at that depth is reduced from 100° 
to 75° and the wet-bulb temperature from 75° to 
64°, the heat being abstracted by water which is 
pumped to the upcast to be cooled by evapor¬ 
ation for re-use. 

Reviewing the three ventilating procedures, the 
Robinson Deep, in common with all mines on the 
Witwatersrand, uses water to lay the dust and a 
moist atmosphere to keep it laid; in consequenoe, 
cooling in the working places must depend mostly 
upon air movement, large volumes roughly 
equivalent to five tons of air per ton of ore being 
required. The Morro Velho relies upon cooling 
the air to de-liumidify it to such an extent that it 
remains sufficiently dry right through the working 
places, the volume of air being relatively small. 
The Champion Reef relies upon a direct downcast 
kept dry, so that the air remains dry throughout 
the workings ; ventilation in depth is also pro¬ 
moted by shutting off the bottom part of the 
mine from the upper part, except for the air 
ways. 

The second main problem in depth is that of 
support. In the undisturbed crust there is equili¬ 
brium ; the weight of the superincumbent ground 
is borne by reaction from the rock beneath, that 
rock resisting further compression. If an excava¬ 
tion be made, that is, if a portion of the rock be 
removed, then the load which it originally sup¬ 
ported is diverted to the sides, to become an 
additional load upon them. Moreover, free faoes 
having been made, there is a tendency for the 
rock, since it is elastic, to close in upon the 
excavation ; a pressure arch is formed in the rook 
above, a pressure invert in that beneath, and 
lateral arches at the side. At shallow depth the 
tendency of the back of the excavation to scale 
or flake and to assume an arched shape is common 
to see ; the pressure invert underfoot, however, is 
obscured, and the lateral arches remain un¬ 
developed. But in mining at great depth, which 
it may be said is only possible in hard, strong 
rock, the tremendous pressure of the superin¬ 
cumbent pound reveals much in the nature of 
fluid pressure; the tendency for the rook at the 
cades to dose in upon the excavation becomes 
noticeable* as also does that of the floor to lift. 
The rook which thus moves into the excavation 


is that which, being released from compression, 
shears itself from the solid. 

A road left untimbered at such depths, unless 
it collapses entirely, will gradually assume a 
round or oval shape as equilibrium by arching 
becomes established. What takes place in respect 
to a road develops to a larger extent around the 
working places; the arching noticed in roads 
becomes doming in respect to working places. 
Doming follows the settlement or collapse of the 
roof and the upward shearing of the floor, or, as 
the case may be, the sag or collapse of the hanging 
wall and the inward shear of the footwall. At 
great depths the necessity of controlling these 
inward movements is as great with steep deposits 
as with flat deposits. No large span can be left 
open or there will be abrupt failure such as will 
close the working place. Routine support must 
see to that, and this support must be sufficiently 
yielding that it be not destroyed by the pressures 
which it cannot wholly resist bixt can at best only 
control. On the moderately inclined Witwaters¬ 
rand, this support is by waste broken with the 
ore ; on the steep Champion Reef it is by dry 
walls of granite bricks ; at Morro Velho it is by 
waste filling. 

As the excavation gets larger, doming will reach 
farther from the excavation, in roof, in floor, or 
in wall, by gradual settlement mostly, but some¬ 
times by sudden failure of particular thicknesses. 
These sudden failures, though the actual move¬ 
ment be small, Bend a concussion wave through 
the oountry ; this occurrence, when noticeable and 
causing falls of ground and damage, being termed 
a 'rock burst*. 

Equally and almost as unavoidably, when one 
exoavation approaches another and the mineral 
pillar between them becomes smaller, this rem¬ 
nant pillar will eventually yield under the pressure 
accumulating upon it, and a ‘rook* burst will occur 
again, though careful and cautious work may 
minimise its effects. Domes which had their abut¬ 
ment upon this pillar will then become merged in 
a wider doming extending farther from the excava¬ 
tion, further tremors continuing until doming is 
complete, 

As already explained, doming involves both 
hanging wall and footwall, or roof and floor, as 
the case may be; consequently it involves any 
roads existing within the distance to which it 
extends. Thus shafts and roads put in the foot¬ 
wall or floor for safety’s sake, but not far enough 
away, will suffer. 

Accidents set down to falls of ground are much 
more frequent than those ascribed to any other 
single cause. It is, however, an interesting fact 
that, on the Witwatersrand, sudden uplift of the 
footwall is considered to be the cause of the 
majority of fatal spinal injuries that occur in the 
working* places. Support also costs more than 
ventilation. Greater accident rate and greater 
oost may be reasons for considering that mining 
in still greater depth will be limited by the problem 
of support rather than by that of ventilation. 
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Meteorology in India* 


T WO reports which have recently arrived 
enable us to form an idea of the change in 
the Meteorological Department of India brought 
about by retrenchment: they are the Administra¬ 
tion Report of the Department for 1931-32 and 
an account of its “Functions and Organisation” 
in 1933. Beyond the provision of daily weather 
reports and forecasts, and the issue of special 
information to aircraft which are common to most 
services, the Department has the important duties 
of warning shipping of cyclones in the Indian seas, 
and engineers of heavy rain that would affoct 
railways and canals. 

Two years ago the chief centres were at Poona, * 
Calcutta, Bombay, Agra, Kodaikanal and Madras, 
at all of which were first-class observatories. 
Poona was the headquarters for administration, 
daily weather work, and warning for storms in 
the Arabian Sea ; Calcutta produced the daily 
weather report of north-east India and warned for 
storms in tho Bay ; Bombay (Colaba and Alibag) 
maintained observations in terrestrial magnetism, 
seismology and atmospheric electricity ; Agra was 
the headquarters of all the pilot balloon work 
necessary for determining the upper winds for the 
information of aviators; Kodaikanal, in the 
Palni hills, was an observatory for the study of 
the physical conditions of the sun, any variation 
in the radiation from which would presumably 
have important effects upon rainfall; and Madras, 
which produced a daily weather report for southern 
India, was the chief station for the issue of time- 
signals over India as well as for local shipping. 

We loam from the administrative report for 
1931-32 that early in the year the need of retrench¬ 
ment prevailed over every other consideration and 
orders were received to cut down current expendi¬ 
ture by ten per cent; but later the Department 
had the sad task of estimating the relative effects 
of permanent cuts of 10, 25 and 50 per cent, A 
permanent reduction of more than 25 per cent 
was ordered, and it cannot have been easy to 
effect this without great loss of efficiency and great 
hardship to the staff. Government ultimately 
decided on : 

(a) the reduction of the 140-year old observatory 
at Madras to the status of a pilot balloon station, 
(6) the abolition of the Delhi meteorological 
office, including the pilot balloon station, 

(c) the reduction of the Rangoon meteoro¬ 
logical office to the status of a pilot balloon 
station, and 

( d ) various lesser items of retrenchment, 
including the abolition of four pilot balloon 
.stations, and reductions in contingent expenditure, 
foreign stores and weather telegrams. 

It must have been a serious financial situation 

* Report on the Admintotration of the Meteorological Department 
of tile Government of India In 1931-32. Pp, 34. (Calcutta : Govern¬ 
ment of India Central Publication Branch, 1932.) Price As. 8 or 1M. 
Functions and Organisation of the India Meteorological Department, 
1933. Pp. 19. (Simla : Government of India Press, 1933.) 


that justified a 25 per cent cut in a Department 
the main object of which is to save life and money ; 
but, granted the situation, it was a far wiser step 
to reduce Madras rather than any of the other 
chief observatories. For the history of Madras is 
that of its astronomical contributions, and these 
came to an end in 1899 when Michie Smith was 
transferred to the new observatory at Kodaikanal. 
The daily weather work could be terminated with¬ 
out affecting the central office at Poona ; and if 
its abolition caused some inconvenience in com¬ 
mercial circles, such a result was necessarily 
associated with retrenchment. But at Bombay 
and Kodaikanal the work, though less directly 
meteorological, is really more vital. For, as 
experience shows, efficiency demands the solution 
of a never-ending series of problems, and these 
can only be tackled by alert specialists who are 
in touch with developments in Europe and America. 
On one hand, it is only by study of the physical 
conditions that useful advances are made, as two 
years ago when Bombay showed that the advance 
of the monsoon and the formation of tropical 
cyclones were reliably indicated by a seismo¬ 
graph ; and on the other hand, the observations 
made that are not of immediate value to India 
can be regarded as a small return to international 
science for the great benefits received. 

The importance of the Delhi and Rangoon 
offices lay in their position on the air route from 
Karachi through Calcutta and onwards- to the 
south ; their abolition means that the 4,000 miles 
of the international air route between the Persian 
Gulf and south Burma—a distance greater than 
that between London and Bushire—are now 
served by two forecasting stations only, at 
Karachi and Calcutta, both of which are limited 
in staff and in the number of weather reports 
received daily. The service is thus definitely 
unable to attain the standard reoommended by 
the International Air Convention. The route in 
question is used by the State Air Mail Service 
from Karachi to Delhi, the French and Dutch Air 
Mail Services, the Royal Air Force, members of 
India aero clubs and trans-continental fliers ; and 
it is hoped that the skeleton weather service now 
being maintained will receive favourable con¬ 
sideration so soon as possible. 

The reading of this administrative report pro¬ 
duces a feeling of respect as well as of sympathy 
for Dr. C. W. B. Normand, Director General of 
Observatories. For it must have been no light 
task to make the redistribution of work involved 
in the retrenchment; and in addition he had to 
disouss other big projects, such as the arrange¬ 
ments for the possible separation of Burma. Yet 
the efficiency of the work was commendably 
upheld ; about 160 sounding balloon ascents were 
made; and his staff qt 29 Indian meteorologists 
and assistant meteorologists produced about 
twenty scientific notes or memoirs, G* S\ 
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News and Views 


Central Asiatic Research 

We have rooeived a communication from Mr. 
T. K. Koo of Peiping, China, in reference to the 
article “Research in Contral Asia” which appeared 
in Natuke of May 20, p. 705. Not only does Mr. Koo 
regard our statement of the problem as fair, but he 
admits that exploration has been made difficult by 
the Chinese, in a reaction against the too great free* 
dom previously granted to foreigners. He goes on 
to comment on the two most conspicuous instances 
to which reference was made in Nature, namely 
those of Sir Aurel Stein and Dr. Roy Chapman 
Andrews. Their difficulties, writing from his own 
knowledge in both oases, he attributes entirely to 
personal reasons. Both explorers would appear to 
havo offended the susceptibilities of the Chinese. It 
is beyond question that the Chinese deeply resent 
Dr. Andrews's general attitude towards them and, 
more particularly, the tone of his references to the 
National Commission for the Preservation of Anti¬ 
quities. Mr. Koo concludes his letter with an expres¬ 
sion of opinion that if an international body for 
scientific investigation, as suggested, should some 
day become a reality, the difficulties of the prosont 
situation would vanish. While Nature does not 
foot called upon to comment further on the merits 
of the contentions put forward by either sido, beyond 
once more deploring the fact that personal matters 
should havo blocked research in an extromoly im¬ 
portant field, it may, jierhaps, be suggested that 
members of scientific expeditions should take a leaf 
from the books of their anthropological colleagues, 
and grasp the outlook of the peoplos among whom 
they havo to work. These are, aftor all, the heirs 
of the ages which the geologist, the palaeontologist 
and the archaeologist desire to investigate. 

An apposite reminder that co-operation between 
Europeans and Chinese in research expeditions has 
not proved impossible in all cases is afforded by the 
communication from the Peking correspondent of 
the Times in the issue of August 5 on the completion 
of the six years’ work of the joint Swedish and 
Chinese expedition to the Gobi Desert under the 
leadership of Dr. Sven Hodin. This expedition had 
already been launched when, in 1927, Chinese policy 
in the matter of European exploration was changed ; 
and in the following year it became definitely a joint 
Swedish and Chinese undertaking. There were then 
twenty-eight members on the scientific staff, between 
whom. Dr. Hedin has stated, no discrimination was 
made either in work or in camp life. All were treated 
alike. In the allocation of the work in the various 
branches of research, geology, palaeontology, topo¬ 
graphy, archaeology, meteorology, astronomy and so 
forth, one, two, or three Chinese men of scienoe 
worked side by side with the Europeans engaged in 
each special investigation. Of the remarkable results 
achieved in the earlier years of the expedition, 
Dr. Hedin has already given some preliminary 
account; and further reports on the latest results 
will be awaited impatiently by the scientific 


world. It is significant, however, that writing 
in 1931, at the time when additional subsidies 
from Sweden had ensured the work of the expedition 
for a further period of two years, he was able to record 
the successful achievement of the Chinese workers, 
such as, to mention two oxomples only. Prof. P. L. 
Yuan, the chief Chinese geologist, and Mr. Hwang 
Won-pi, the archaeologist, while praising the account 
of the expedition published in 1930 by Prof. Hsii 
Ping-Chang, the Chinese loader (see also Nature, 
130, 151, July 30, 1932). In any estimate of the 
present situation, a record such as that of the 
Sino-Swodish expedition, covering a period of six 
years, must carry weight. 

Institute of Industrial Administration 

The Institute of Industrial Administration, 47 
King William Street, London, E.C.4, has as its 
objects the raising of management to the status 
of an organised profession; the encouragement 
of the maintenance of appropriate professional 
standards ; and the development of the science and 
technique of Industrial Administration by papers, 
conferences and research. Although not a teaching 
body it holds examinations and grants certificates 
and diplomas, mid in other ways promotes the 
education of students in the principles and practice 
of industrial administration. The now syllabus of 
Stage I under the title of “Fundamentals of Indus¬ 
trial Administration” is identical in content with 
syllabuses recently adopted by the Institution of 
Mechanical Engineers and the Institution of Elec¬ 
trical Engineers. The stage is designed to introduce 
the candidate to a general understanding of the 
place of industry in the world of affairs, the con¬ 
trolling influences under which it operates and the 
functions involved in its management, and the 
syllabus well illustrates the valuable work which the 
Institute is doing towards placing industrial adminis¬ 
tration on a scientific and professional basis. 

The first part of the syllabus deals broadly with 
the background and external factors of industrial 
administration; the second with the internal 
administration of the average industrial unit. The 
syllabus as a whole calls for a preliminary insight 
into many branches of knowledge which the student 
will find it necessary to explore at much greater 
length as, and when, he acquires industrial experience 
and seeks executive responsibility. In addition, a 
Students* Union has been formed which gives 
students the opportunity to hear authoritative 
papers on every function of business management 
and to discuss their problems with experienced 
business men and fellow students. The programme 
arranged by the London Group of the Union for 
1933-4 includes papers by Mr. J. G, Rose on 
“General Management ,, f Major L. J. Barley on 
“Product Development* 1 , Mr. A. G. Hill on “Market 
Research**, Commander H. S. M. Ellis on “Adver¬ 
tising in Relation to Management** and Mr. R. R, 
Hyde on “The Human Problems of Management* \ 
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International Management Institute 

The annual report of the International Manage¬ 
ment Institute, Geneva, for 1932 indicates that the work 
of the Institute has been well maintained in spite of 
some reduction in financial resources. Membership 
showed a decline of 5-0 per cent but relations with 
the national management associations have been 
maintained, the noad for co-operation and centralisa¬ 
tion being increasingly felt. Management research 
groups have continued to be active—both the inter¬ 
national groups, such as those for textiles, office 
management and paper manufacture, and also the 
national groups in Great Britain and other countries. 
Various services have been rendored to the League 
of Nations and to the International Labour Office, 
including a study of certain sections of the Secretariat 
and the study of the human factor in rationalisation. 
International co-o]>eration on distribution problems 
has boen fostered, as well as the application of 
scientific principles to public administration. If 
progress baa boen slower than had tieen hoped, the 
Institute has already done notable work and is 
steadily promoting the application of scientific 
principles not only to individual business enterprises 
but also to the whole economic structure, industrial 
and international. It steadfastly seeks to bring to the 
vast problem of distribution to public administration, 
as well as into the sphere of politics the same methods 
of thought and work—scientific analysis of the facts, 
co-operative working out of the best methods of 
performing the task in liand, the adoption of those 
methods according to a well-conceived and flexible 
plan, and co-operation both on a national and an 
international scale. 

Eugenic Sterilisation in the United States 

As referred to in the leading article on p. 221 of 
this issue, twenty-seven states in the United States 
now have eugenic sterilisation laws, and the Human 
Betterment Foundation, Pasadena, California, has 
completed a tabulation of all official sterilisations in 
tho United States. These numbered 10,877 up to 
the end of 1929, and 16,066 in the following three 
years to the end of 1932, an increase of nearly 50 
per cent. It should be understood that sterilisation, 
as now performed, does not in any way unsex the 
individual except in making parenthood impossible, 
is rarely performed without the consent of the next 
of kin, and is chiefly applied to mental defectives, 
whose taint is so frequently transmitted to their 
children. A critical survey of 6,000 cases during the 
last twenty years shows that the families of the 
sterilised patients generally approve of the operation, 
and of the patients themselves 6 cases out of every 7 
appear to be satisfied with tho results. Many feeble¬ 
minded girls have married after sterilisation, and the 
majority of these marriages have been reasonably 
successful. Whereas three-fourths of these feeble¬ 
minded girls were sex delinquents before sterilisation, 
only one in every 12 has been a sex offender after 
sterilisation. Sterilisation permits many patients to 
return to their homes who otherwise would be 


confined in institutions, and thus eases the burden of 
the taxpayer, and is one practical step in the pre¬ 
vention of racial deterioration. 

Politics and Religion in India 

Nature has hitherto refrained from further 
comment on the progress of discussion in relation to 
tho political future of India, as for the moment it had 
passed from the field in which tho results of scientific 
investigation of Indian peoples and institutions 
might usefully be applied. Attention has now, how¬ 
ever, once more boon directed to the larger issue 
of the applicability of western democratic institu¬ 
tions to an eastern community of heterogeneous 
composition in the evidence before the Joint Select 
Committee of Mr. M. K. Acharya, a representative 
of the All-India Vamashram Swarajya Sangha, 
which was reported in the Time# of August 5. In 
the course of evidence it was claimed that this organ¬ 
isation represents 170,000,000 Hindus “who are not 
heterodox and are not denationalized”. It is of little 
moment whether this claim can be fully substanti¬ 
ated, or whether any attempt should be made here¬ 
after to discredit Mr. Acharya. Ho admits that he 
has broken his caste and on his return to India will 
have to undergo penance in accordance with the well- 
known rule affecting high-class Hindus who cross the 
seas. It is important to recognise that he represents, 
an important body of Hindu opinion, whatever its 
exact dimensions may be, which iH largely inarticulate; 
but for which religious observances aro of more 
importance than political advancement. This feeling 
is not blindly conservative and obstructive ; it is 
cultural. Mr. Acharya’s replies, when questioned on 
such subjects as the relation of social reform to the 
fundamentals of religion, child marriage and suttee, 
deserve careful consideration, not as pointing to the 
necessity for any reversal of policy in these matters, 
but as indicative of the principles which should be 
observed in reform. The suggested utilisation of the 
village councils, for example, in preference to a 
lowering of the franchise, is more fully in accord with 
Indian institutions than any system which exalts 
the individual but ignores the social group of which 
he is an integral part. 

The Dungeness Sanctuary 

Dungeness Promontory, famous amongst bird- 
lovers as the last refuge of the Kentish plover and 
the home of the stone-curlew and many other 
interesting shore-birds, is the only remaining natural 
and undisturbed area of any Bize on the south-east 
coast of Great Britain. A year or two ago, the key 
position of the area was threatened by the building 
contractor, and it was saved by the sacrifice of Mr. 
R. B. Burr owes, a retired teacher, formerly in the 
Electrical Department of Liverpool Technical College. 
Mr. Burrow os obtained an option upon the site at a 
cost of £5,585, which meant the selling or mortgaging 
of the whole of his possessions. The Committee of 
the Dungeness Preservation. Fund is anxious to refund 
at least £1,740 of this amount, So that the donor 
may regain possession of oertain. bonds and securities 
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lodged by him at his bank as security for a loan, 
without which he could not have made the original 
advance. He will still be out of pocket to the extent 
of £3,845, but he lives on a slender pension of £138 
a year, gratified that his sacrifice has saved a valuable 
comer of England for the future. Any contribution 
towards the special sum now being raised will be 
gratefully received by the Manager, Lloyds Bank, 
Canterbury. 

Coming of the ‘Railbus* 

Sir W. G. Armstrong, Whitworth and Co. has 
built a Diesel-electric ‘railbus’ which has been on 
exhibition at King’s Cross Station, London, since 
its successful trial run from Newcastle-on-Tyne on 
July 30. The engine is the Armstrong commercial 
road vehicle engine and the vehicle has comfortable 
seats for 57 passengers. According to the Time# of 
August 4, the fuel consumption was thirty-five 
gallons, the cost of which was 13*. 2d. for the journey 
of 268 miles from Newcastle to London. The running 
time was 5 hours 48 minutes and the railbus was 
stopped eight times at signal chocks. This compares 
with 4 hours 55 minutes the time taken by the 
Flying *S’coteman in its non-stop rim from Newcastle 
to King’s Cross. The same firm has previously built 
u heavier type of vehicle called a ‘railcoach’ which 
is now in regular operation on the north-east coast. 
The now railbus is the lightest type of self-propelled 
railway coach of its capacity ever built in Great 
Britain. It can provide frequent high-speed local 
services, frequent fast services on branch lines to 
market towns, and feodor services for main line 
connexions. The railways can buy those vehicles 
at about tho same price as an ordinary railway coach 
and can run them frequently and quickly on lines 
where they are suffering from parallel competition 
on the roads. Tho first costs and running costs are 
said to compare favourably with those of tho ordinary 
Diesel-engined road motor-coach. They have the 
advantage of superior speed, reaching 50-60 miles 
an hour, with a 100 horse-power engine, and 70-75 
with a J50 horse-power engine. 

Electric Power from the Rhine 

At Kembs in Alsaco about seven miles below tho 
Franco-Swiss frontier there has recently been com¬ 
pleted a hydro-electric station which utilises water¬ 
power from the River Rhine. According to the 
Electrical Review of July 28 the plant forms part of 
*m extensive development programme which is being 
carried out in connexion with the Grand Canal of 
Alsace on tho French bank of the Rhine. The present 
station is the first of eight hydro-electric stations 
which will be constructed between Strasbourg and 
the Swiss frontier. The canal, when completed, will 
have a length of about 70 miles and will bo divided 
into eight sections having differences of level of 
between 33 and 54 ft. There will be a generating 
station at each look and the total capacity will be 
700,000 kilowatts. Tho construction of a dam on 
the Rhine at the Kembs station has raised its level 
by 23 ft. The power house has at present five turbo¬ 
generator sets each of 31,000 kilowatts. The power 


generated is stepped up at a transformer station in 
the opon air to 150 kilovolts for transmission to 
eastern France and to 220 kv. for tho lines running 
to Troyes and the Paris area. In order to maintain 
an even load at the power station, a pumping station 
is being constructed so that when the electric load is 
light the excess power can be used for pumping water 
into Lac Noire about forty miles away. A generating 
plant at the lako returns the power to the Kembs 
station when tho load on tho latter is heavy. The 
central control room has been equipped with elaborate 
illuminated diagrammatic connexions. The devices 
used enable all the requisite connexion movements 
to be prepared and verified before they am actually 
made by direct control or by signals to substations. 

Science and the Motor-Lorry 

According to tho Time# of August 2, tho technical 
engineers attached to the Paris police force have put 
before M. Ohiappe, the prefect of police, an ingenious 
system of signalling to be used on motor lorries in 
order that the drivers may be warned when motorists 
desire to pass them. A selenium cell is placed in a 
conspicuous position on the back of the lorry and 
connected through an amplifier to a bell or some other 
sound-signalling device placed close to the driver. 
When a motorist desires to pass, he turns on his 
hem!lights so that the beam of light strikes the cell 
and the warning signal is at once put into action. At 
night the signal can bo switched off as the projection 
of headlights from behind gives sufficient warning. 
It is suggested that all French lorries will have to 
carry this device on arid after January 1, 1934. In 
Great Britain nearly all lorry-drivers oboy the rules 
of the road and let tho faster car pass at once by 
moving to the side of the road. In some countries 
one sometimes meets a driver on a country road who 
deliberately drives in the middle of the road so as 
to hold up a faster vehicle for miles no matter how 
often it hoots. We think that the ringing of a bell 
on his own vehicle would be much more effective. 

Street Traffic Devices 

During the last few years thore has been a rapidly 
increasing demand for electric traffic signalling 
apparatus. With ‘fixed time’ signalling, unnecessary 
delays are often caused, and this often leads to a 
disregard of the signals. For this reason the ten¬ 
dency is now to uso purely automatic apparatus, 
operated by the traffic itself. In South Africa a 
recent enactment withdrew the nationalist police 
from traffic duties. This has led to a traffic-operated 
scheme being put on trial at a street crossing in 
Johannesburg for several months. This has proved 
such a success that it has been decided to place an 
order for twenty-six more of the same type. There 
is now a large world market for street traffic devices, 
but Britain is experiencing considerable competition 
from Central Europe and Japan. The low cost of 
labour in the latter country has considerably reduoed 
the price of electric lamps. It is difficult to compare 
the relative values of electric lamps, as a life test is 
a difficult and expensive operation. 
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Activities of the Carnegie United Kingdom Trust 

The report of this body for 1932 tells how some 
£200,000 was spent during the year in furtherance of 
the multifarious enterprises which the Trustees elected 
to help. Some idea of the variety of the Trust’s 
operations is conveyed by the following partial sum¬ 
mary of grants paid or partly paid during the year 
in fulfilment of its promises : libraries, £85,000 (161 
items including central libraries and regional library 
bureaux, county libraries, municipal book grants, 
boys and girls clubs, etc.); rural development and 
social service, £36,000 (112 items including village 
halls, rural community councils, new estates com¬ 
munity associations and many national associations); 
music, drama, and related activities, £10,500; playing 
fields and play centres, £30,000 (123 items) ; adult 
education, £7,000; museums, £1,500; physical training 
college for men teachers, £14,500. Substantial as are 
these amounts, they are far from commensurate with 
the value of the services rendered by the Trust to the 
community, for a cardinal point of its policy is to 
stimulate enterprises which are likely to become 
independent and have permanent national value. 

The cumulative result of such a policy directed by 
a group of individuals with the wide and varied 
interests and mature experience of the Trustees 
untrammelled by regulations or suffrages obviously 
cannot be measured in terms of money. At many 
points, the operations of the Trust were related to 
problems arising from unemployment. The great 
gathering at the Albert Hall on January 27, to the 
coat of which the Trust made a large contribution, 
inaugurated a voluntary service movement, led by 
H.R.H. the Prince of Wales, in which the Trust 
played an important part and which culminatod in 
the Government’s decision to promote, through the 
agency of the National Council of Social Service, a 
systematic national scheme for organising voluntary 
occupations for the unemployed. Another movement 
, fostered by the Trust was that associated with the 
Commission on Educational and Cultural Filins, 
which promises to eventuate in the setting up of a 
National Film Institute, with functions more or less 
analogous to those of the British Broadcasting 
Corporation. 

Scientific and Industrial Research in Australia 

The sixth annual report of the Commonwealth of 
Australia Council for Scientific and Industrial 
Research gives a brief review of the main activities 
of the Council in the year ended June 30, 1932. As 
might be expected, the major part of the work is 
concerned with plant and entomologioal diseases, 
animal, soil, forest products or storage problems, and 
the report reveals the admirable extent to whioh the 
Council is fostering important investigations in these 
fields. Due provision is made for co-operation with 
State organisations within the Commonwealth and 
also for Imperial co-operation, and the report includes 
full particulars of the staff of the Council, the official 
correspondents, as well as of the publications issued 
during the year and of expenditure. - According to 


the report, Australia suffers an annual loss of no less 
than £12,000,000 from a-nlmul diseases, and the investi¬ 
gations of the Plant Division have already materially 
assisted in the control of bitter pit of apples, blue 
mould in tobacco, water-blister on pineapples as 
well as in breeding strains of wheat more resistant 
to fly smut. 

Much valuable information has been acquired 
regarding the losses suffered by exporters of Aus¬ 
tralian apples, particularly in the prevention of 
bruising, while the Entomologioal Division records 
important progress in the control of blowfly attack 
of sheep, as well as in the eradication of weed pests. 
Control of tho apple thrips is being attacked mainly 
by the investigation of repellents. The Division of 
Animal Health is able to report an outstanding 
achievement in the discovery and practical applica¬ 
tion of an effective vaccine against black disease 
of sheep, which occasions an estimated annual loss 
in Australia of £1,000,000. In this field os in its 
investigations on cold storage, the utilisation of waste 
kari and man barks for tannin extracts, the pre¬ 
vention of wood taint in butter, the establishment 
of the paper-making industry in Tasmania from local 
hardwoods, or on timber mechanics, the Council has 
already been responsible for large national savings 
or for constructive enterprises representing sums 
greatly exceeding its annual expenditure. 

National Research Council of Japan 

The report of the National Research Counoil of 
Japan for the- year April, 1930 March, 1931, has 
recently been issued (Report ; National Research 
Council of Japan, Imperial Academy House, Ueno 
Park, Tokyo. March, 1933). It oontains a complete 
list of papers published during that year in the 
various journals under the control of the National 
Research Council. These journals cover astronomy 
and geophysics, physics, geology and geography, 
botany, zoology, medical sciences, mathematics and 
oceanography. The divisional and committee meetings 
of the Council are also recorded. There are also 
reports of the delegates to the fourth general assembly 
of the International Union of Geodesy and Geophysics 
held at Stockholm in August 1930, and the tenth 
conference of the International Chemical Union, 
held at Li&ge in September 1930. A list of the 
members of the National Research Council is 
appended. 

Fuels and Fuel Testing in Canada 

The Mines Branch of tho Canada Department 
of Mines report on fuels and fuel testing for the year 
1930-31 records considerable analytical and other 
work on the solid, liquid and gaseous fuels, and 
reflects on the special problems of the Dominion. 
Interesting large-scale tests on the storage of co&l 
are recorded, notably one at Montreal, where 35,000 
tons of Nova Scotia ooal stored in a pile 40 ft. high 
attained a maximum recorded temperature of 88° F. 
The geographical distribution of fuel supplies in 
Canada is unfortunate and the storage problem is 
important. Efforts am being made to increase tbs 
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supply of Canadian motor spirit by the pyrolysis of 
natural gas in Alberta and by treatment of the 
bitumen. By hydrogenation of Alberta bitumen, 
yields of gasoline roaching 75 per cent could be 
obtained. 

Severe Tornado at Nashville, Tennessee 

In the Monthly Weather Review for March 1933 
there is an account dated April 5, 1933, by R. M. 
Williamson, of the Weather Bureau Office at Nash¬ 
ville, Tennessee, of a severe tornado that visited that 
city, on March 14, 1933. Although the storm has in 
Mr. Williamson’s opinion been exceeded in violence 
by others, even within the state of Tennessee, the 
account is of more than usual interest in that it has 
boen written by a meteorologist, who was extremely 
near to the centre of the storm’s path. He was so 
near in fact that common prudence prevented him 
from making what would probably have proved 
fatal to him—direct observation of the storm’s near 
approach. One of his assistants, F. V. Jones, gives a 
graphic account of the phenomenon os it appeared 
from a point about three-quarters of a mile north of 
the track of the funnel cloud, describing the latter as 
“moving rapidly across a light-coloured background 
of rain, looking very much like a shadow moving 
across a motion-picture screen”. The right hand side 
of the path of destruction parsed within about 400 ft. 
(to the north-north-west) of the Weather Bureau 
Station, where tho wind after veering suddenly from 
south-east to south-west rose to a maximum of 65 
miles an hour for about a minuto, a speed which 
must not of course bo confused for a moment with 
that probably reached in the vortex itself. A 
thunderstorm, with unusually large hailstones, pre¬ 
ceded tho tornado by several minutes, and tho 
more permanent veer of the wind to north-west, 
the direction of tho main wind-current of tho rear 
of the V-shaped trough with which the storm 
was associated, did not take place until about an 
hour later. Material damage amounted to nearly 
half a million pounds, but the loss of life in Nashville, 
in spite of the eight-milo track through a densely 
populated city, was eleven only. The writer described 
a number of cases that seem to be a common feature 
in tornadoes, where comparatively fragile objects 
have penetrated or severed much more solid wooden 
objects, making clean holes or cuts without any 
splintering. 

Meteorology in Cornwall 

Reference was made in Nature of July 29, 
p. 163, to a lecture by Sir Napier Shaw, delivered 
to the Royal Cornwall Polyteohnio Society at its 
centenary celebrations on the opportunities for useful 
meteorological research that are open to amateurs 
notwithstanding the growth of professional meteoro¬ 
logical study in reoent years. One of that Society’s 
activities consists in the maintenance of the climato¬ 
logical observatory at Falmouth—an observatory 
which was at one time under official control—the 
work being carried out by Mr. W. Tregoning Hooper, 
the present superintendent. Hie small annual 


publication of tho Observatory entitled “Meteoro¬ 
logical Notes and Tables for the Year 1932” has 
recently been received. As is pointed out in the 
introductory notes, the influenco of the sea that 
almost surrounds the Cornish peninsula has a moderat¬ 
ing effect upon tho temperature. In 1932, the range 
for the whole year was only just over 50 deg. from 
28-4° on February 11 to 80° on August 19 (the 
hottest day over England, generally, for twenty- 
one years). Such a variation can be approached, 
if not equalled, during calm clear weather in spring 
in eight hours or less in the interior regions of 
England far from the influence of the sea. Corn¬ 
wall is, of course, a recognised place to which 
invalids can go so as to escape severe frost, but 
its immunity from excessive heat is probably not 
so well known. This immunity is well illustrated 
by a fact to which attention is directed in these 
notes, namely that temperatures above 80 deg. 
had from 1880 until the end of 1932 been recorded 
only six times at Falmouth. At Kew, it may be 
noted this figure had in this year alone been exceeded 
eight times up to July 24. 

Ringing of British Birds in 193a 

The British Birds marking scheme has, for the 
fifth year in succession, established a record of 
number of birds ringed, 29,554 for 1932 as against 
28,610 in the previous year. The grand total of 
British birds marked under this scheme has now 
reached the enormous figure of 347,648. It is a 
gratifying feature of the past year’s work that one- 
fourth of the total for the year is made up of birds 
ringed and released from traps. Trapping ought to 
give a larger proportion of recoveries than examina¬ 
tion of birds casually found, and this is most desirable 
if general deductions are to be made from the 
recovered birds. It is surprising how small a pro¬ 
portion of accessible bird life comes under close 
scrutiny. From the inception of the scheme until 
the end of 1932, no less than 26,171 swallows have 
been ringed, and of these only 189 (0*8 per cent) 
have been recovered. The warblers also are an elusive 
race ; of 8,054 willow warblers only 34 have been 
seen again, of 892 and 824 sedge- and garden-warblers 
respectively only one each ; and of 667 blackcaps 
none at all have been reported again. On the other 
hand, the birds of prey and the ducks generally 
yield high recoveries, suggestive perhaps of intensity 
of slaughter ; and of oommon resident birds the red¬ 
breast has the relatively high (but actually sur¬ 
prisingly low) return of 761 out of 12,696 ringed, 
6*5 per cent. The low returns throughout point in 
part to the high death-rate amongst young birds. 

Taxonomy and Cytology 

The Hooker lecture of the Linneon Society 
delivered on February 16 last, by Sir William Wright 
Smith {Proc. Linn . Soc , 9 Part II, 1932-33), dealt with 
this subject, with specific reference to the genus 
Primula. Sir William examined the taxonomic value 
of the criteria submitted by the cytologist. This 
genus is particularly suitable for such a comparison 
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aa morphologically it is divisible into some thirty 
reasonably definito sections. Cytologically the same 
is true and, on the whole, the analysis from this 
point of view agrees with the morphology very well. 
Sir William's general conclusion appears to be that 
ohromosomic divergence would certainly indicate 
usually that a line can be drawn between two groups, 
but it would not follow that even a marked difference 
would justify generic separation. Such separation 
would require to ho based un the morphological 
evidence at the final arbitrament. 

Homes of the Linnean Society of London 

The Proceedings of the Linnean Society of London, 
Part 2 for the session 1932-33 contains an interesting 
plato of photographs of the various homes of the 
Linnean Society during the 145 years of its existence. 
As Mr. S. .Savage, the librarian, points out, it is a 
remarkable fact that all these homes are within half 
a mile of the spot where the Socioty was founded 
and are to be found in an area bounded on the north 
by Oxford Street, on the south by Piccadilly and 
the north side of Leicester Square, on tho west by 
Old and Now Bond Streets, and on the east by 
Charing Cross Road. 

The Hong-Kong Naturalist 

Since its foundation in 1930, the Hong-Kong 
Naturalist has done much to encourage observation 
of Nature in the Colony. At first the magazine 
contained both teclmical articles for scientific workers, 
and more popular articles dealing with local fauna 
and flora. By aid of a grant from a scientific institu¬ 
tion outside the Colony, Dr. Herklots, tho editor, 
has been able to separate those two objects, so that 
the Naturalist now appears as a guide mainly designed 
for tho amateur field naturalist, while the “Supple¬ 
ment” contains the specialist papers. Wo must 
congratulate the Hong-Kong Naturalist on tho excel¬ 
lence of its natural history articles for the purposes 
they are intended to serve ; the coloured plates and 
the line drawings which have been a feature of the 
magazine display art as well as scientific accuracy. 

Use of Radium in Ireland 

The Irish Radium Committee reports that during 
the year 1932, 342 batches of radon tubes were 
issued, a slight increase over 1931. Attention is 
directed to the fact that the present general depression 
has adversely affected the regular hospital attendance 
of patients, and in consequence the results of treat¬ 
ment during tho year are disappointing. Skin cancers 
react well to radium treatment, but tho results of 
treatment of rectal cancer have been so unfavourable 
that it has been abandoned. For cancer of the 
breast, radium is now rarely used, a combination of 
deop X-ray therapy and surgery proving satisfactory 
(Sci. Proc, Boy. Dublin Soc. t 20, N.S., No. 38, 
Separate Issue, July, 1933). 

New Gliding Record 

What is claimed to be easily a world record in 
gliding was achieved by Kurt Schmidt, a young 


German student, on August 3-4. A correspondent, 
writing to the Times of August 6, states that Schmidt 
landed at Korschenruh, near Kfinigsborg, on August 4, 
after having been in the air for more than thirty- 
six hours. The glider was of the Grunauer ‘Baby’ 
type. 

Announcements 

We regret to announce the death of Prof. H. G. 
Greenish, formerly professor of pharmaceutics to 
tho Pharmaceutical Society of Great Britain and in 
tho University of London, joint editor of the 1914 
issue of “British Pharmacopoeia” and Hanbury gold 
medallist in 1917, on August 2, aged seventy-eight 
yoars ; also of Dr, Otto Stapf, formerly keeper of 
tho herbarium and library at the Royal Botanic 
Gardens, Kew, editor of Pritzel’N “Icomun Botani- 
carum Index Londinensis” and the Botanical 
Magazine. , on August 3, aged seventy-six years. 

The twenty-fifth autumn meeting of the Institute 
of Metals will be held at Birmingham on September 
18-21. On September 18, Mr. W. R. Barclay (vice- 
president) will deliver the twelfth autumn lecture 
entitled “Twenty-five Years' Progress in Metal¬ 
lurgical Plant”. 

Wk have received from Messrs. W. and G. Foyle 
Ltd., Booksellers, of 119-25, Charing Cross Road, 
London, W.C.2, a catalogue of books on technical 
and applied science subjects. They aro conveniently 
classified under 450 headings. In some? cases second¬ 
hand prices are quoted. 

An important “Bibliography of Prehistoric Indian 
Antiquities” has been contributed by H. C. Das- 
Gupta to tho Journal and Proceedings of the Asiatic 
Society of Bengal (vol. 27, 1931, issued Feb. 1933, 
pp. 1-90). The bibliography, which has been col¬ 
lected over a period of fiftoon years, contains 553 
items, ranging from the early yoars of the nineteenth 
century to the present d iy, and its value is increased 
by an index to subjects mid localities. 

Applications are invited for the following appoint¬ 
ments, on or before tho dates mentioned :—An 
assistant master in chemistry and physics at the 
Bargoed Mining and Teclmical Institute—The 
Director of Education, County Hall, Cardiff (Aug. 
14). A teacher of engineering subjocts at the 
Northampton College of Technology—Tho Secretary 
for Education, Education Office, "Springfield”, 
Cliftonvilio, Northampton (Aug. 21). A lecturer in 
mathematics at tho Chelsea Polytechnic, London, 
S.W.3—The Principal (Aug. 23). A mechanical 
engineer to the Safety in Mines Research Board— 
The Under-Secretary for Mines, Establishment 
Branch, Mines Department, Cromwell House, Dean 
Stanley Street, Millbank, London, S.W.l (Aug. 31), 
An assistant lecturer in physics at the University 
College of North Wales, Bangor—The Registrar 
(Sept. 7). A lecturer in fuel technology in the Depart¬ 
ment of Metallurgy at University College, Cardiff— 
The Registrar (Sept. 9). 
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Letters to the Editor 

[The Editor does not hold< himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natttue. No notice is taken 
of anonymous communications .] 

Physico-Chemical Experiments on the 
Amphibian Organiser 

The process of induction by organisers, discovered 
during the lost twelve years by Spemann and his 
collaborators, is now recognised to be among the 
most important morphogenetic factors in early 
embryonic development. The exact nature, there¬ 
fore, of the organising influence exerted by the dorsal 
lip of the blastopore on surrounding regions, is a 
subject of peculiar interest. Recent experiments 1 . a -M 
have given strong support to the view that in¬ 
duction is due to a definite chemical substance, since 
the organiser tissue can bo narcotised, crushed, dried, 
frozen, or boiled, without loss of its inductive power. 
Holtfrotor 6 , indeed, has shown that regions of the 
newt embryo, such as the ventral ectoderm, which 
do not normally possess inductive power, acquire it 
after being boiled. 

We have now succeeded in obtaining inductions in 
Triton gastrulae from extracts of whole netimUr. The 
coll structure was completely destroyed by crushing, 
anti the lipid-protein granules of the yolk, together 
with other debris, removed by centrifuging. Since 
the neurulae are crushed in as small a volume of water 
as possible, the cell-free oxtraet is concentrated, and 
can, owing to its contained protein, be coagulated by 
pouring on to a warm glass plate. This solid material, 
when implanted into the blastocoele cavity of a 
gastrula ( Einsteckung ), will induce the formation of 
neural tube, and, moro commonly, of unorganised but 
histologically recognisable neural cells. 

Although the fatty material in the cell-free extract 
collected at the surface ori centrifuging, a complete 
separation of the fatty and aqueous phases was not 
possible. But by grinding neurula; with anhydrous 
sodium sulphate, and extracting the mass with ether 
or with petrol-ether in a micro-Soxhlet apparatus, we 
succeeded in obtaining active material which induced 
the formation of neural tubes or, more commonly, 
solid rods, and other masses of tissue which wore 
probably neural in character. As there is reason to 
believe, partly from older work®. 7 , that the inductive 
power is also contained in the organs of larval or 
adult Amphibia, we prepared petrol-ether extracts of 
the viscera of the adult newts, and although, owing 
to the ending of the season, our experiments htnl to 
be loft off, we have obtained strong positive indica¬ 
tions that the active substance is present there also. 
Experiments in which the unsaponifiabla portion 
only of the other extract was employed, have not yot 
given clear results, and must be continued at the 
earliest opportunity. 

The number of perfect inductions so far obtained 
with all those extracts is small in relation to the 
number of embryos which survived the operation, 
but it must be remembered that the surface relation¬ 
ships of the activo substance are destroyed by the 
ohemieal processes of isolation, and that the implanta¬ 
tion takes place into a living system, in which, owing 
to its lack of circulation, rather long-range diffusion 
processes are probably the limiting factors, A large 


number of control experiments, in which other sub¬ 
stances were implanted, for example, agar, celloidin, 
egg albumen, pure triglycerides, and mixtures of 
triglycerides with sterols, gave no induction efFeots. 
The positive results with embryo extracts cannot, 
therefore, bo attributed to mechanical stimulation. 

It is probable that the action of the primary 
organiser has two aspects, first, the induction of an 
embryonic axis in competent ectoderm, and secondly, 
the determination of the regional character of the 
axis 8 ®. On the evidence at present available, only 
the first of these two aspects is exhibited by dead 
organisers or organiser extracts. This first aspect, 
the ‘induction-as-such’ of an embryonic axis, is 
brought about in different cases by rather widely 
distributed agents, as is shown by heteroplastic 
transplantations between urodeles and anurans 10 , and 
between birds and mammals 11 . 

In our opinion, the evidence now brought forward 
indicates very strongly that in the Amphibia this 
agent is a definite chemical substance, certainly 
soluble in ether, and probably of a lipoidal nature. 

C. H. Waddington. 

Joseph Needham. 

Dorothy M. Needham. 

Abtoilung fur Entwicklungsmechanik 
(Prof. Otto Mangold), 

Kaiser-Wilholm Institut fur Biologic, 
Berlin-Dahlem. 

July 2, 
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Behaviour of Electrons and ‘Holes' in Cuprous Oxide 

It is a remarkable feature of electron conductivity 
that an insulating crystal becomes conducting so soon 
as one section of it is illuminated by activo light. 
The some phenomenon was found both in the experi¬ 
ments of Kikoin and in our own investigation on 
muJticrystalUne cuprous oxide plates. At liquid air 
temperature the current between E and F (Pig. 1) 
increases a hundredfold if a small section, S x S% f 
be illuminatod. Thus not only have we a stream of 
electrons from the illuminated section to the anode, 



a & 


Fig, 1. 




but necessarily a supplementary stream between the 
cathode and S x S 3 also ; the latter must be ascribed 
to the movement of free ‘holes' in a fully occupied 
band of electron levels, which is equivalent to a 
stream of ‘positive electrons'. 

Since the mechanism of the current is different 
on the two sides of the section S tf we expected a 
distinction in specific conductivities. To test this, we 
illuminated a section adjacent to the electrode E. 
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However* we did not find any difference between the 
two opposite directions of the current. The current 
followed the illumination without measurable time 
lag and was equal in both directions. Up to 2,000 
volts, it was proportional to the potential applied. 
At 5,000 volts, saturation was nearly reached. We 
therefore conclude that: (1) The mean time lag r 
between the appearance of a photoelectron and its 
transition into a bound state is of the order 10* e 
sec., assuming a normal mobility of electrons of 
300 cm./sec. in a field of 1 volt /cm. at ~180°C. 
(2) The equality of saturation currents in both 
directions shows that the number of free electrons 
and of freo holes (‘positive electrons’) produced by 
light are also equal. (3) The equality of the currents 
in the region where Ohm’s law holds is a proof of 
the equality of the mobilities of electrons and holes. 

Without any external electric field, the movement 
of electrons and hoios loads to a diffusion of photo¬ 
conductivity from the illuminated spot in all 
directions. In fact, illuminating a section at one 
end of a cuprous oxido plate, we found at the other 
end that the conductivity rose gradually during one 
hour from the initial small value of about 10' 18 ohm’ 1 



at —180° C. to a value about hundred times as large. 
Cutting off the light, wo gradually reduced the 
conductivity to its initial value. 

In order to bo suro that the measured conductivity 
was not due to diffusion of light inside the plate 
or to the spreading out of the field, we gave to the 
cuprous oxido plate the form shown in Fig. 2 and 
illuminated one end through a yellow-green filter by 
light which was strongly absorbed. The remtuning 
part of the plate was put in a closed black box. The 
opposite end of the plate was provided with two 
electrodes. Just as in the case of a plane plate, we 
observed an increasing current, ‘transmitted* from 
the illuminated section. 

A. Joff£. 

D. Nasledov. 

L. Nemhnov. 

Physical-Technical Institute, 

Leningrad. 

July 10. 


Impulse Corona in Water 

In order to obtain accurate data concerning the 
mechanism of breakdown phenomena in liquid 
dielectrics, we have investigated the impulse corona 
in liquids by means of the spectrograph. The liquid, 
dielectric used in this case was distilled water. The 
impulse corona was produced by applying an impulse 
voltage between the aluminium needle N and the 
plate electrode P (Fig. 1) ; M f Q t C 9 and IF denote 
the impulse generator, which produoes impulse 
voltage of 10' 4 ~ 10'* sec. in duration. 


When the gap-length of F, in Fig. 1, is sufficiently 
large, the full impulse voltage is applied between 
electrodes N and F. If, in this case, an impulse 
voltage of adequate intensity is applied, a pink- 
coloured corona is produced on the end of the needle 



electrode N, and, at the same time, many very small 
bubbles of water vapour. The speotrum of this 
corona is very similar to that of a wator vapour electric 
discharge tube as shown in Fig. 2. 

When the impulse voltage is reduced by shortening 
the gap-length of F, the corona disappears. If the 
crest value, however, of the impulse voltage is 
increased by widening the gap at M, a white 
corona is produced. The spectrum of the corona, 
also shown in Fig. 2, is quite different from the pink 
one mentioned above. The duration of the impulse 
voltage was less than 10* T sec. 




rig. 2. Above, spectrum of corona of water vapour 
electric discharge tube; below, spectrum or white 
corona produced by Increasing the crest value of the 
Impulse voltage. 


In short, there are two types of impulse corona in 
water ; one pink in colour, obtained in the case of a 
rather longer impulse voltage, and the other white, 
in the case of a shorter impulse. 

Y. Torxyaica. 

U. Shxnohaba. 

Hokkaido Imperial University, 

Sapporo, Japan. 







Predissociation in Fluorescence Emission Spectra: 
Fluorescence of Acetone Vapour 

The fluorescence of acetone was first observed by 
Gelbke 1 . It was also observod independently in the 
vapour by Mr. C. W. Woolgar of King’s College, 
London, who kindly directed our attention to its 
existence. Recently, Damon and Daniels 1 , in a paper 
on the photochemical decomposition of acetone, have 
described the visiblo fluorescence of acetone vapour 
as a greenish emission consisting of two diffuse bands, 
one extending from XX 4100 to 4820 A., the other 
from 4990 A. to the limit of the sensitivity of the 
plate {5210 A.). They record that the intensity is 
reduced and the colour of the fluorescence changed 
to blue by the addition of oxygon or air, but that the 
bright green fluorescence is restored after a period of 
illumination. These changes are readily explained by 
the specific quenching action of oxygen duo to photo¬ 
chemical oxidation, which is known to occur. The 
excited molecules of acetone upon reaction lose their 
power to fluoresce, whilo the blue fluorescence is the 
product of a transient intermediate compound present 
during the process of oxidation. 

We have ourselves been engaged in the study of 
this fluorescence during the past six months, and in 
view of the publication of the work of Damon and 
Daniels, feel we may be permitted to give this pre¬ 
liminary account of a result which we believe to be 
of fundamental importance to photochemical theory. 

Using as exciting radiation the mercury line at 
X 3340 A., we have obtained a series of photographs 
of the fluorescence spectrum of acetone, of particular 
interest. From these it is apparent that the visible 
fluorescence is accompanied by a very considerable 
emission in tho ultra-violet, the wave-lengths extend¬ 
ing down to that of the exciting line. There is this 
striking difference between the visible and ultra¬ 
violet fluorescence, however ; whereas tho former 
consists of diffuse bands, the latter consists of a 
series of fine and sharp lines. The phenomenon of 
pre-dissociation (of which diffuse bands associated 
with photochemical decomposition are a mani¬ 
festation) has previously been mainly associated 
with absorption spectra. Wo have here the first 
recorded example of its existence in the reverse 
process of fluorescence. Whereas in the case of 
absorption, the condition of predissociation repre¬ 
sents a transition from a stable lower to an unstable 
upper level, predissociation in fluorescence represents 
the reverse, a transition from an upper exoited lovol 
to a lower unstable level. These facts can be readily 
interpreted in terms of a Franck-Condon potential 
energy diagram. 

The analysis of this fluorescence led us to infer, 
first the existence of a hitherto unsuspected region of 
absorption by acetone in the near infra-red, and 
seoondly a region of discrete structure in the ultra¬ 
violet absorption band of acetone, whioh has pre¬ 
viously been supposed to be continuous. Both these 
predictions have been verified: using specially 
purified liquid acetone, we have obtained photographs 
of a series of diffuse infra-red bands extending from 
XX 7205 A. to the limit of sensitivity of our plates 
(about 11000 A.), while with a column of acetone 
vapour at low pressure we have obtained photographs 
of the expected discrete structure of the ultra-violet 
band. 

The unstable infra-red level may well be the initial 
stage reached in the homogeneous thermal decom¬ 
position of acetone described by Hinahelwood and 


Hutchinson 1 . Molecular activation (68*5 keal. in 
this case) then reprosonts the total energy which 
must, on tho average, be introduced into the various 
degrees of freedom of the molecule to ensure the 
reaching of our unstable level; decomposition then 
follows. A full account of this work will be published 
when collateral experiments on the photochemical 
decomposition now in progress have been completed, 

H. G. Crone. 

R. G. W. N ORRIS H. 

Department of Physical Chemistry, 

University of Cambridge. 

July 19. 

1 Gelbko, Jdhrbuch der HadioaktivUai , 10, 1 ; 1013. 

• Damon and Daniels, J. Amer. Chtm. Hoc., 06, 2363 : 1933. 

' Hinahelwood and Hutohhwon, Proc . Hoy. Hoc., A, 113, 221 1920. 


Fine Structure and Predissociation in the Spectrum 
of Calcium Hydride 

In 1925 Mulliken 1 reported a band system, emitted 
by the Call molecule, and having a very unusual 
structure. It is composed of singlet P and R branches, 
whioh are abruptly cut off at P (11 J) and R (9|). It 
was generally assumed that this band, shortly named 
the C-band, corresponds to a *2* ^*2 transition, and 
that tho non-appearance of doublot components in 
the series was caused by some peculiar unstable con¬ 
ditions in tho activated *2* state. Later on*, we 
were able to show that *2* suffers from predissoci¬ 
ation into the continuous region of an activated *2 
level, causing tho remarkable cut-off in the series at 
low pressure in the source of light. 



Fia. 1. 


However, the singlet structure of the C-band is 
incompatible with the general theory on band 
structure os well as with Kronig’s rules of pre- 
dissooiation. According to these rules, either both 
or none of the doublet components (F 1( F a ) in *2* 
should be missing, having identical symmetry 
properties in We considered these arguments 
of such weight that we undertook a new investi¬ 
gation of the spectrum, using very high dispersion 
(0*58A./mm.). The band lines were resolved into 
doublets, as shown in Fig. 1, which gives the region 
around the head of the F-branch at \3534. Our 
analysis indicates that *2* forms very narrow rota¬ 
tional doublets [F l -F % — 0 *011(K + i)], with their 
centres represented by the formula : 

T(K) - 28353 *04 + 4-792 K(K +1) 

-8*9x lfr 4 [K(K-fl)] 4 -2*22iL 

This expression contains a large term, linear in K 
and previously attributed to the interaction between 
the electronic spin and the rotation of the molecule. 
According to our new results, this terra must now be 
identified with an Z-uncoupling effeot, *2* forming 
a typical case d. 
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The splittings and the intensity relations in the 
doublets exhibit interesting irregularities, some of 
which are visible in Fig. 1. As those relations depend 
intimately on the development of the band system 
at increasing pressure in the source of light, details 
of observations will bo given later in connexion with 
the performance of those investigations. 

B. Grundstroju. 

E. BulthAn. 

Laboratory of Physics, 

University of Stockholm. 

June 22. 

1 H. S. MulUken, Phyt. Rrv., 25, 509 ; 1925, 

* 13. GruDdstrfim and E. Natuhe, 125, 634, April 26,1930. 


The Stopping Layer of Rectifiers 

By gradually dissolving the surface layer of a 
cuprous oxide rectifier, W. Scihottky and Waibel 
proved that both rectification and photoeffoct were 
due to a layer of the order of JO' 6 -]O ' 6 cm., the 
conductivity of which was reduced. So long as we 
could not produce such intermediate layers artifici¬ 
ally, however, it was quite hopeless to try to tost 
any of the numerous theories of rectification. 

K 



A sufficiently uniform non-conducting layer was 
obtained on tho surface of a cuprous oxide plate by the 
sublimation of quartz in a high vacuum. The thick¬ 
ness of the quartz sheet increased gradually from 
one end of the plate to the other from zero to about 
10 '* cm., and the resistance was about five times the 
resistance of tho plate. Covering the quartz sheet 
by a metallic plate provided with a series of holes 
and subliming in the same way a layer of gold, I 
provided the quartz sheet with a series of gold 
electrodes. 

The current passing through the quartz layer to 
the cuprous oxide plate showed a marked rectifica¬ 
tion : at 1 volt the ratio of currents in opposite 
directions reached 13. This ratio showed small 
fluctuations not exceeding ten per cent for electrodes 
in the same row, corresponding to equal thicknesses. 
Proceeding from one row to another, I found a 
systematic change in the coefficient of rectification, 
as shown in Fig. 1. 


We thus see that rectification is dependent on 
the thickness of the contact layer between a semi¬ 
conductor and a metal within quite narrow limits. 
These limits are 10‘*-10'* cm. 

The problem was suggested by Prof. A, Jofite. 

W. Jus A. 

Physical-Technical Institute, 

Leningrad. 

July 10. 


Position of the Bands in the Spectrum of 
Oxyhemoglobin 

We have investigated the position of the absorption 
maxima of the spectrum of oxyhfflmoglobin by a new 
photomicromotric method. Tho solutions were ob¬ 
tained by careful dilution of washed horse blood with 
0-68 per cent ammonia solution. 

We have found a very considerable shift of the 
band maxima towards the ultra-violet region with 
decreasing concentration of oxy haemoglobin. The 
product, concentration X thickness of the absorbing 
layer, was kept constant. 

The maxima shifts according to the prosent measure¬ 
ments range from 5765 A. to 5755 A. for the a band, 
from 5424 A. to 5367 A. for the p band, and from 
4188 A. to 4094 A. for the y bond. 

These results seem to be important considering the 
work of Anson, Barcroft, Mirski and Oinutna, who 
have found a relation between the position of the a 
band and the distribution of hromoglobin between 
oxygen and carbon monoxide. 

A detailed account of the position of the band 
maxima of oxyhemoglobin and carbon monoxide 
haemoglobin will bo published elsewhere. 

A. Krupski. 

F. Almasy. 

Institute of Veterinary Medicine, 

Institute of Physical Chemistry, 

University of Zurich. 

July 7. 


Existence of a Neutron of Mass a 

The existence of a neutron of mass 2 has been 
considered m a theoretical possibility by several 
physicists. The observations of Beck, that in the 
building up of heavier elements from the lighter, 
electrons are added in pairs, is of much interest and 
has caused Lord Rutherford to state in his address 
to the Royal Society on the “Structure of Atomic 
Nuclei” 1 that uncharged units of mass 2 as well as 
the neutron of mass 1 may be secondary units in 
tho structure of nuclei. 

Tho purpose of tho present note is to point out 
that such a neutron of mass 2 may have already 
been observed. 

Harkins, Cans and Newson*, and Kune*, have 
obtained dear photographs of the disintegration of 
nitrogen atoms by neutrons. In each set, a photo¬ 
graph has been obtained which is remarkable for 
the length of the recoil track of the boron nucleus. 
Assuming the conservation of momentum, the energy 
of the incident neutron, as calculated from the lengths 
of the tracks of the fork and the angle between 
them, is found to be 16 x 10* and 17 x 10* electron 
volts respectively, values which are twice as great 
aa those given by Curie-Joliot and Joliot 4 , 
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The peculiarity of the fork obtained by Kurie is 
that it is due to a neutron which owed its origin to 
beryllium bombarded by a-particles from polonium. 
Such neutrons were used by Chadwick* in his experi¬ 
ments on the disintegration of hydrogen and nitrogon, 
and using the value 5*25 x 10* electron volts for 
the kinetic energy of the a-particles, he calculated 
that the maximum energy which could be imparted 
to such neutrons (assuming that all the energy due 
to the mass defect involved, together with the kinetic 
energy of the a-particle, was transferred to the neu¬ 
tron) was 8-0 x 10* electron volts. This value 
accords well with that of Curie-Joliot and Joliot 
already mentioned, namoly, 7-8 x 10* electron volts. 

Kurie, using 5-4 X 10* electron volts as the kinetic 
energy of the polonium a-particles, obtains a maxi¬ 
mum energy for the neutron of 12*3 x 10* electron 
volts, leaving 4-7 x 10* electron volts unaccounted 
for. This discrepancy he points out cannot be due 
to experimental error for the fork is a good one and 
may be accurately measured. 

Jf, however, we assume the correctness of Chad¬ 
wick’s maximum energy for noutrons of mass 1 from 
beryllium bombarded by polonium a-particles, 
namely, 8 x 10* electron volts, the above high 
energy, 17 X 10* electron volts (probable error 
1 X 10* electron volts), is explained by the assump¬ 
tion of a neutron of mass 2 with energy 16 X 10* 
electron volts. Harold Walke, 

Physics Department, 

Washington Singer Laboratories, 

Exeter. 

July 7. 

1 Proc. Roy. Soc., A, 13fl, 737 ; 1832. 

• Phyt. Rev., 48. f»H4 ; 1933. 

• Phyt. Rev., 48, 771 ; 1933. 

4 NATURE, 180 , 57, July 9, 1932. 

•Proc. Roy. Soc., A, 18$, 699; 1932. 


Sakai Marksmanship with a Blowpipe 

On looking through some old note-books, I find 
that I have preserved a record that may be of general 
interest, one of Sakai marksmanship with a blow- 
pipo. The subject of the record was a Kampar 
Sakai whom I met on Cameron’s Highlands, Malaya, 
in March, 1920. As I had soon previously some very 
poor exhibitions by aboriginals with the blowpipe, 
I asked this man, who wan a fine sturdy fellow, to 
let me see what ho could do. The target was a bit 
of deal-board from the lid of a box, dimensions not 
noted ; hut I marked a two-inch bull on it in pencil, 
stationed the Sakai 50 ft. away, which was the 
greatest distance possible on account of vegetation, 
and told him I would give hirn ten cents for every 
hit on the target and twenty cents for every bull, 
the shoot to be limited to ten rounds with unpoisoned 
darts. 

The record was as follows : 


1. 1J in. from bull 

2. Bull, side of. 

3. 4 in. from bull 

4. 1 in. from bull. 
6. Bull, centre. 


6. 4 in. from bull. 

7. £ in. from bull. 

8. Missed the target. 

9. 1 in. from bull. 

10. 1£ in. from bull. 


The shoot cost me, in equivalent English currency, 
2 shillings and 6*8 pence. 1 remember that the darts 
penetrated the target sufficiently to make it difficult 
to pull them out without injuring them. 


68 Chaucer Hoad, J. B. Sobivenor. 

Bedford. 

July 37. 


Hysteria in Dogs 

Some evidence has been collected (from more than 
fifty coses) indicating a connexion between so-called 
canine hysteria and vitamin A deficiency coupled 
with a substance (*E-substance’) occurring in dog 
biscuits and other cereals. 

Fifty-four cases of dogs suffering from hysteria 
were investigated. Of those, all except one were fed 
on a preponderating^ cereal diet : 20 of these, 

continuing on the same diet, remained hysterical, 
while 28, the diet of which was changed to contain 
more vitamin A, recovered (Fig. 1). 



Flu. 1. 

In the absence of quantitative data, it is not 
possible to assess the exact pharmacological ratio of 
vitamin A : E-substanco. 

The recent work of Mellanby 1 , in which dogs were 
fed on a cereal diet deficient in vitamin A, is sugges¬ 
tive ; symptoms closely resembling canine hysteria 
were aggravated by the addition of wheat germ*. 

Mellanby*s work, takon in conjunction with the 
similarity of symptoms, treatment and cure of con¬ 
vulsive ergotism and canine hysteria, make it possible 
that the cause of the two is the same, or closely allied. 

Further work is in progress. 

H, D. Walston. 

King’s College, Cambridge. 

July 15. 

1 E. Mellanby, Brit. Med. J., 1, p. 679; 1930 
4 E. Mellanby, Llnnacn* Loot-uni, Cambridge (1933). 


Pelvic Filaments of Lepidosiren 

Db. Cunningham and Mr. Reid 1 wore naturally 
concerned that Mr. Foxon* should dismiss their 
theory while omitting half of the evidence on which 
it was based. The function of the pelvic limb filaments 
of the breeding male Lepidosiren as a sourco of 
oxygen for the developing embryos is, of course, 
probable only if the supply of oxygen from the water 
in the nest is actually insufficient. That this was 
the case appeared probable from tho work of Carter 
and Beadle* on the Chaco swamps, where the Winkler 
method for oxygen estimation was employed. Mr. 
Foxon 1 replies that my work on swamps in East 
Africa 4 has thrown some doubt on this point, and 
that the figures for oxygon in the waters investigated 
may be subject to an error of anything up to 1 -0 c.o. 
per litre. 

This error is due to the presence of reducing 
substances, particularly sulphide, the quantity of 
which I estimated in some African swamps by 
iodine absorption in acid solution. By this means, 
it was possible to calculate the maximum amount 
of oxygen which could be present in a sample from 
which a zero figure had been obtained by the Winkler 
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method. 1*0 c.c. per litre was suggested as the 
greatest error likely to be caused in this way. In 
actual fact, water collected from within 2 in. of the 
surface of a swamp at Kitoma (Uganda) contained 
no oxygen measurable by the Winkler method, but 
the maximum amount theoretically possible was 
0-56 c.c. per litre. If the oxygen-oontent of the surface 
water could bo so greatly depletod, it seems probable 
that the concentration in the lower water approached 
zero. - This conclusion is perhaps supported by the 
complete absenco of truly aquatic plankton from any 
but the surface layers of the tropical swamps in¬ 
vestigated. 

This question, however, cannot be settled with the 
evidence at present available. That oxygen is actually 
emitted by the pelvic filaments when the fish is 
placed in water depleted of oxygen (as shown by Mr. 
Cunningham) might be expected and is not in itself 
proof that this is their normal function. But if it 
can be shown, as I think possible, that the oxygen 
in the surrounding water is often insufficient for the 
development of the eggs and low enough to cause 
diffusion of oxygen from the filaments, then the 
source of the necessary oxygen is a mystery, unless 
some such theory is accepted. Swamp water placed 
in pots and holes in the ground in which, as Mr. 
Foxon points out 1 , the eggs and larvoi live happily, 
forms an environment very different from the swamp 
itself and is likely to contain a considerable amount 
of oxygen. 

On the other hand, I see no roason why the fila¬ 
ments should not also serve as accessory respiratory 
organs for the male, as Mr. Foxon suggests. Whether 
oxygen is emitted or absorbed would presumably be 
determined by the actual concentration in the sur¬ 
rounding water at a given moment. This may vary 
considerably under special conditions, though it is 
my opinion that for long periods of time the lower 
water is devoid of dissolved oxygen. 

On this point therefore we need conclusive evideneo. 
Dr. G. S. Carter is now in British Guiana and will, 
if the opportunity occurs, estimate oxygen in swamp 
waters by Alsterberg's modification of the Winkler 
method, by which the above error is avoided. 

L. C. Bkadle. 

University of Durham College of Medicine, 

N ewcastle-on -Tyne. 

1 NatuR*, 181, 913, June 24, 1933. 

• Naturb, 181, 732, May 20, 1933. 

■ J. Linn . 8oc, t Zool., 87, 251, 205; 1030. 

4 J. Linn. Soc., Zool., 87, 258, 135; 1932. 


I tolly agree with Mr. Beadle's remarks, with the 
following exception ; there is no reason why the 
filaments should not absorb oxygen if the concentra¬ 
tion of oxygen in the surrounding water were greater 
than that in the blood of the fish. In fact, I have 
shown by the experiments recorded in my paper in 
the Proceedings of the Zoological Society , 1932, that, 
even in the absence of filaments, the skin absorbs 
oxygen when the concentration in the surrounding 
water is high and also gives out carbon, dioxide very 
freely. But the evidence we now have indicates 
that the water in the nest-burrow is almost, if not 
completely, destitute of oxygen, and the fact that 
the filaments are only developed during the period 
when the male is with the eggs or larvae in the nest- 
burrow can only be explained by the assumption that 
the respiration of the larvae depends on the oxygen 
emitted by the filaments. To me it is incredible 


that the male should be competing in the nest* 
burrow with the larvae for oxygen, of which the 
amount present would soon be reduoed to zero if it 
was not already so when the eggs were first laid. 

J. T. Cunningham. 

Pharmacology Department, 

London Hospital Medical College, 

Mile End, E.l. 

July 6. 


In my articlo on “The Pelvic Fins of the Lepido- 
siron” 1 I attempted, (1) to outline the history of 
our knowledge of those structures ; (2) to say why 
I considered them to be of use to the parent rather 
than to the Offspring ; (3) to point out why the 
experiments of Mr. Cunningham and Mr. Reid failed 
to convince me of the truth of the ‘emissive* hypothe¬ 
sis. Mr. Beadle is of the opinion that in addition 
I should have discussed the question of whether or 
not the amount of oxygen in the nest is or is not 
sufficient to meet the needs of the occupants. I 
did not do so for I consider the evidence at our 
disposal regarding the conditions in the neat and the 
requirements of its occupants so scanty as to make 
such discussion unprofitable, 

Mr. Beadle's letter points out that a final estimate 
of the oxygen content of the swamp water has yet 
to be made ; but even when such figures are obtained, 
they will be of little use for our purpose unless the 
oxygen requirements of developing eggs and larveo 
are also investigated. That tho oxygen content of 
the swamp water is low is undoubted. That it is 
too low to support a normally active adult Lepido- 
siren is also beyond doubt. But whether it is too 
low to support larvae, which possess large external 
gills, and comparatively inactive adults, which in 
the filaments also possess large ‘external gills’, is not 
a matter which can be settled without further 
research. 

Finally, it must be remembered that respiration 
is a twofold process. Those who support the ‘emissive* 
hypothesis are apparently concerned only with the 
fate of tho oxygen, but in maintaining the respira¬ 
tory hypothesis, I do not forget that one half of the 
process of respiration is concerned with the elimina¬ 
tion of carbon dioxide, and I have no doubt that the 
filaments of tho male form an excellent organ for 
this function. 

G. E. H. Foxon. 

Department of Zoology, 

University of Glasgow. 

1 Nature, 181, 732, May 20, 1933. 


Scale Structure of the Hair of the Bat 
In connexion with fibre research at this Univenrfty, 
I have found it neoessary to devise a suitable 
technique for the photomicrography of the surface 
scale structure of animal fibres, such as wool 1 . 

The difficulties of the operation are not peculiar 
to medullated or heavily pigmented fibres, as will 
be apparent from the following notes regarding the 
hair of an Algerian bat (Miniopterus schreibersii) 
kindly supplied by Prof. D’Arcy Thompson. As seen 
in glycerin jelly or balsam under the microscope, the 
scales of the fibres present the feathered appearance 
shown in Fig. la. Although commonly recorded in 
the literature, suoh an appearance, at least in the 
case under consideration, m deceptive, and is to be 
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attributed partly tio defective mounting and optical 
conditions, and partly to the presence and unusual 
disposition of pigment in the scales. 

The true scale structure of the hair of the bat 
may be revealed either by the method of mounting 
and viewing which I have devised 1 , or by making a 
celluloid impression in the manner recommended in 
my later paper*. Fig. 16 is a photomicrograph of 



such an impression, whilo Fig. lc is a drawing of the 
scale arrangement which is both unusual and interest¬ 
ing. 

The root and tip of the hair are commonly free 
from pigmont and, towards the root end, the fibre 
shows a zig-zag appearance, representing an exaggera¬ 
tion of Fig. 16. 

J. Manby. 


Photographic Department, 
University of Leeds. 
July 11. 


1 Manby, J. Text. ln*t.. 28, T.G ; 19 32. 
a Manby, J . Hop, Af£m>. Soc. t 58, 9 ; 10it3. 


Occurrence of Prosopistoma in Ceylon 

The recent discovery in Java by M. A. Lioftinck 1 
of larva of a species of Prosopistoma (Jhsecta, 
Ephemeroptera), which he has named P. wouterce, 
makes it desirable to direct the attention of zoologists 
to the existence of this interesting genus in Ceylon. 
In September, 1928, a single larva was captured by 
me in a rapid stream at Ougaldowa Estate, Belihuloya, 
Ceylon, about 5,000 ft., and briefly recorded in the 
administration report of the Colombo Museum for 
that year. It was found clinging to a stone in the 
manner described for the European species, P. 
foliatseum, Fourc. 

Through the kindness of Mr. Lieftiaok, I have 
been enabled to examine a paratype of P. uxnUerce 
of approximately the same size as my specimen. 
The Ceylonese species is clearly distinct from it, 
having both absolutely and relatively a much broader 
head, and differing in other respects besides. It 
appears to differ also from P. fimaoeum in various 
details of structure, but as I lack any specimen of 
the latter ^4 have not the complete literature, I 
must reserve any definite pronouncement on this 
point. 


My specimen is considerably smaller than the type 
of P. wouterco and is probably not in the last nymphal 
instar. For this reason, as well as the fact that only 
a single specimen is available, I refrain from pub¬ 
lishing a description pending the capture of further 
material. Meanwhile, however, I should be very 
grateful for specimens for comparison of P. foliaceum , 
Fourcroy or P. variegatum , LatreilJe (described 
originally as a crustacean allied to Apus f which, 
superficially, it resembles), from entomologists in 
Europe and Madagascar. 

The larvae are flattened and very broadly oval in 
shape, with a short, segmented 4 tail’, They are to be 
found by day, clinging tightly by suction to the under 
surface of stones in rapid streams ; but at night 
they detach themselves and swim actively about. 
The imago is apparently unknown, but the sub- 
imago of P. foliaceum has been reared in France. 

The distribution of Prosopistoma was, for a long 
time, one of the most striking, if unsatisfactory, 
examples of ‘discontinuous distribution’ on record, 
namely, Europe and Madagascar. Its recent dis¬ 
covery in Java and Ceylon seems to show that want 
of collecting is the principal reason for this apparent 
discontinuity, and it seems very probable that search 
in rapid streams would reveal its presence in many 
other countries of the Old World. 

G. M. Henry 

(Assistant in Systematic Entomology), 

Colombo Museum, Ceylon. 

June 20. 

1 Mrftinck, M. A., “A new Species of Protopitloma from the 
Malay ArohJpelago (Kphemeropt.) \ Tijdochrift voor tintomoloyic, 
Supplement fil.76, 1932. 


Low Auroras and Terrestrial Discharges 

Investigations by Tromholt 1 , Chant*, Johnson* 
and myself 4 have produced evidence which points 
to the existence of Hounds of a hissing, swishing or 
crackling nature associated with brilliant displays of 
the aurora. Evidence has also been presented which 
suggests the existence of luminous effects at low 
levels accompanying occasional displays. In explana¬ 
tion of those phenomena, the hypothosis has been 
advanced that there is sometimes present, during 
auroral displays, an unusual electrical condition of 
the atmosphere which results in an electrostatic 
discharge close to the earth’s surface. Such a dis¬ 
charge, if real, is probably of a ‘secondary’ nature 
induced in some way by processes which take place 
at great heights 5 and are responsible for the more 
conspicuous and familiar aspects of the aurora as 
investigated by 8termer and his collaborators. 

Recently a number of reports have been received 
from observers in northern Canada who have de¬ 
tected the odour of ozone during auroral displays 
when the displays were accompanied by sounds. 
These observations would appear to offer in some 
degree confirmation of the idea that the sounds and 
the low level displays are due to electrostatic dis¬ 
charges close to the earth’s surface. 

C. S. Beals, 

Dominion Astrophysical Observatory, 

Victoria, B.C. 

June 26. 


1 Nature, 88, 499, Sept, 24, 1886. 

V. Nov. Artro. Soc. Canada , 17, 278 : 1923. 

* “Conwining the Aurora Borealis” (printed privately). 

* J. Hoy, Met. Soc. t 58 , 71; 1983 : J, Roy. Artro. Soc. Canada, 17, 
184 * 1983. 

* k somewhat rimllar suggestion was made by Stormer In 1987 to 
account for an observation made by Jebtmp, NATtntB, 119, 45, Jan. 
S, 1927. 
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Resear c 

‘Wild Men' in Assam. In a contribution to the Joumal 
and Proceedings of the Asiatic Society of Bengal, vol. 
27, No. 2, Mr. J. H. Hutton reviews the traditions 
relating to wild men current in the Nagn Hills. 
Roughly they may be classified under five heads. 
(1) Little people, pixies, generally unseen but often 
audible and occasionally caught. To some extent 
they have the attributes of earth spirits. All tribes 
have traditions of jungle men who have been caught 
and kept, eventually becoming the ancestors of 
existing clans. It is possible that tho tradition may 
be a reference to a race of nogritos, who apparently 
did at one time inhabit the area now inhabited by 
the Nagas. (2) Ogros, near to the familiar ralcshasas 
of Hindustan. They carry off children and fatten 
them for food. Tho daughters of these spirits have 
been known to marry mortals and live on human 
flesh. The ogre is perhaps the characterisation of a 
conquering raeo by the conquered. It is possible 
that cannibalism was actually practised at one time 
in Assam. So late as 1879 the flesh of a British officer 
killed at Khonoina was undoubtedly tasted by some 
of tho young warriors. (3) Tiger-men. There is a wide¬ 
spread belief in the Nagn Hills in a village further 
east where the inhabitants arc lycanthropists— 
tlger-men according to the Nagas, lion-men according 
to the Kukis ; and in tradition this village is nearly 
always associated with cannibals and Amazons. 
The belief in tiger-men may bo due to a misunder¬ 
standing of the totem kin in tribal contacts. It may 
also be duo to contact with pathological cases such 
as have been recorded in the Malay Peninsula, and 
for which there is more doubtful evidence in the 
Naga Hills. (4) Amazons live still further to the east 
of the cannibal and tiger-men villages. They have 
marvellous methods of reproducing their kind. The 
martial aspect of the legend is absent; but the 
story probably arises from tho fact that villages 
without males do exist, (5) Monstrous racos which 
appear to be due to exaggerated accounts of physical 
peculiarities such as the ears enlarged by plugs and 
the extreme platyrrhiny of the Garos. 

Pondo Women and European Contacts. A study of 
changes in the status of Pondo women as the result 
of contact with European civilisation, by Miss Monica 
Hunter, appears in Africa for July. After reviewing 
the position of women under the old organisation, 
it is pointed out that contact has brought about what 
Europeans at least consider a totally different con¬ 
ception. In economics there is an adjustment in 
the division of labour owing to changes in the method 
of earning a livelihood ; but economically the woman 
remains self-supporting. The women still perform 
a large part of the agricultural work and a class of 
business-woman is developing. The possibility of 
earning a living has increased the independence of 
girls and tho marriage age is going up. The unmarried 
daughter is more important than she was formerly. 
In property rights, the Roman-Dutch law of com¬ 
munity of property works side by side with native 
law. One effect of this is that where land is congested 
a woman who goes back to her own people cannot be 
self-supporting on the land. With regard to ukulobola 
(bride-price) this custom has been retained with 
tenacity in the face of all attacks. In practically 
all bhuich marriages, ikazi still passes, although the 
matter of ikazi has changed, and goats, sheep, horses, 


h Items 

saddles, guns and money are all used ; but they are 
still called ‘cattle’. With the change, however, the 
religious significance is going. The custom is becoming 
commercialised. Civil marriage without ikazi , how¬ 
ever, which is quite frequent in East London location, 
loosens the marriage tie, increases illegitimacy and 
thus lowers tho status of women. The umzi , the social 
unit in which up to twenty marriod men and their 
families live together, is giving way to the individual 
family, young married women thus being freed from 
the control of tho older and acquiring responsibility 
at an earlier age,* while the single standard of 
morality for tho two sexes, with other factors, leads 
to a more intimate companionship between man and 
wife. 

Breeding of Corals on the Great Barrier Reef. In de¬ 
scribing tho gonada and emission of pianulte in the 
Great Barrier Reef corals, Dr. T. A, Stephenson and 
Miss Sheinu M. Marshall have found evidence of 
discontinuous breeding in Pocillopora bulbosa (“Tho 
Breeding of Reef Animals. Part 1. The Corals.” 
British Museum (Natural History). Great Barrier 
Reef Expedition 1928-29. Scientific Reports. Vol. 3, 
No. 8. 1933). Its brooding seasons occur about the 
time of new moon in tho months of December-April 
(summer and early winter) and at about the time of 
full moon during the months of July-August (winter). 
There is a transition period in May and June. This 
appears to be tho first case on record of transition 
in spawning from now moon at one time of year to 
full moon at another. Pocillopora bulbosa and Porites 
were the only species which produced planula? whilst 
under observation. In Porites (probably P. haddoni 
in all cases) breeding was going on actively from 
January until May, 1929. It still continued during 
June and July, but less actively. There is no indica¬ 
tion of lunar periodicity in this coral. The position 
and structure of the gonads is described in Favia 
doreycrisis, Symphyllia recta and species of Lobo- 
phyllia. The first is hermaphrodite and so probably is 
Symphyllia recta and at least one species of Lobo* 
phyllia. Ova and testes occur intermingled on the 
same mesentery in Favia doreyensis , which apparently 
just becomes strongly fertile, on on average, when 
the diameter reaches about 10 cm. From periodic 
examinations it is concluded that it spawns in early 
summer (Docomber) after which the gonads become 
rudimentary, beginning to mature again some time 
in J une. The Symphyllia and LobophyUia studied may 
possibly spawn about the same time as Favia . 

Genera of May-Flies. Under the title of “Revised 
Key to the Genera of Ephemeroptera”, Dr. G. Ulmer 
of Hamburg contributes to the Peking Natural 
History Bulletin , vol. 7, p. 195, an article of interest 
to all students of these insects. In vol. 4 of the same 
journal, Prof. C. F. Wu published a translation of 
Dr. Ulmer’s previous article on the same subject 
which appeared in 1920 (Stctt. Entom . Z vol. 81, 
pp. 97-144). The present contribution, which is 
written in English, is intended to bring the author's 
former key up to date by correcting certain errors 
and by including newly discovered genera and other 
features. It is illustrated by two plates displaying 
characters of importance in classification. In view 
of Dr. Ulmer's status as an authority on th#sa 
I interesting insects, we may be permitted to suggest 
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that his important article be printed also in a 
European journal of wide circulation, and so become 
more readily available to many workers in entomology 
who have not access to the Peking Natural History 
Bulletin . 

Egg-laying Habits of Millipedes. H. F. Loomis (J. 
Wash . .Acad. Set,, vol. 23, No. 2, Feb. 1933) describes 
the egg-laying habits and the larval stage® of a 
millipede, Arctoholus marginatus, as observed near 
Washington, D.C, The chief egg-laying season was 
in June. The female enclosed each egg in a pellet 
composed of coarse material containing fragments 
of rotted wood and leaves. Regurgitated material 
was formed by the head into u saucer-shapod mass 
in the centre of which the egg was deposited; the 
edges of the saucer were then brought up and kneaded 
together with the help of feet and head to form an 
almost spherical pellet about 3 mm. in diameter. The 
walls of those pellets form the first food eaten by the 
young millipedes, each pellet containing enough 
food to last through three of the early stages of 
growth. The ogg is about 1 -3 mm, in the longest 
and 1*1 mrn. in the shortest diameter. The first two 
larval stages are passed in the pellet; the third larval 
stage eats its way out when nearing the third moult, 
about five or six weeks after the egg was laid. The 
first stage larva is a short white grub with short 
antennee, soft mouth parts, six well-formed segments 
followed by a swollen region terminating in an anal 
segment. On the first throe segments small paired 
tubercles are present whoro legs will develop at the 
first moult. In the second stage three pairs of legs 
are well formed, each leg having six segments and a 
terminal claw. In the third stage 21 segments are 
present, each of the first five with a single pair of 
legs, the sixth with two pairs of legs, but the succeed¬ 
ing segments are still apodous. When nearing the 
end of this stage the larva ate its way out of the pellet. 
The fourth stage larva has 28 or 27 segments ; the 
first five of these bear each one pair of legs, the 
next fifteen or sixteen have two pairs and the last 
six are legless. In this stage the second segment is 
extending forwards below the first. Three more 
stages were passed through before mature individuals 
were produced. 

Forest Flora of Kashmir. The great progress in 
forestry research work which lias taken place in India 
during the present century has made possible the pre¬ 
paration and publication of brochures confined to 
information collected for an individual province only. 
Forest Bulletin No. 80 (Botany Series: Govt, of India 
Central Press, Calcutta, 1933) is entitled “List of 
Trees and Shrubs of the Kashmir and Jammu Forest 
Circles, Jammu and Kashmir State”, prepared by 
Mr. W. J. Lambert of the Indian Forest Service. 
This brochure comprises a list or index of all the 
trees and shrubs noted by the author during a stay 
of five years in the State, with the localities in whioh 
they oocur. The author does not pretend that the 
list is complete and his object was to enable members 
of the Kashmir State Forest Department to make 
better use of Parker’s “Forest Flora for the Punjab 
with Hazara and Delhi”. The area covered by the 
latter flora bounds the Kashmir and Jammu forest 
circles in whioh the author served. Mr. Lambert’s 
list is based on the second edition, 1924, of Parker's 
“Flora” to which a few species not in the “Flora”, 
but oooumng in the region under consideration, have 
been added. As the author had no jurisdiction in the 


frontier districts of Gilgit and Ladakh and had never 
visited them, they are excluded from the area dealt 
with in the bulletin. In some respects this is a pity, 
and it may bo hoped that in a future edition of this 
little work some officer acquainted with the forest 
flora of these districts will be able to contribute a 
list of the existing woody plants. 

Discharges of the Nile. Measurements of the Nile 
discharges began at the end of last century, and have 
been taken continuously at the Assuan barrage since 
1902. At earlier dates less accurate measurements 
by means of floats were taken. By 1912 permanent 
discharge sites had been established at important 
points and these have been steadily increased in 
number since, except for some interruption during 
the War. Since 1923 the most important tributaries 
also havo been regularly measured. The instrument 
used is the Price current meter and the velocity at 
half depth is measured at about twonty points evenly 
spaced so far us possible across the river. The moan 
velocity is then taken as 0*96 times the half depth 
velocity. A number of discharges have also been 
measured by observing the velocity at various depths 
at each point. It is calculated that the probable 
error of a single discharge measurement is about five 
per cent. The observations at some fifty stations 
from the sources to Wasta are given in “The Nile 
Basin”, vol. 2, by H. E. Hurst and P. Phillips 
(Government Press, Cairo, 1932, 50 piastres), 

Thermal History of the Earth. In a lecture 
delivered at Washington last year and now pub¬ 
lished (J. Wash. Acad. Sciences, April 15, 1933, pp. 
169-195), Prof. Arthur Holmes systematically re¬ 
views the physical assumptions involved in each of 
the current hypotheses concerned with the earth's 
thermal history. The distribution of radioactivity 
bolow the crust being unknown, two alternative 
possibilities are considered : A, that the interior is so 
nearly free from radioactivity that tho earth can 
havo cooled down as visualised in the contraction 
hypothesis; or B, that tho radioactivity of the 
interior is in excess of this extreme limit. The relations 
of the downward temperature gradients corresponding 
to the rise of freezing point with pressure and the 
minimum rise necessary to permit convection deter¬ 
mine whether crystallisation begins (I), at the bottom 
of the substratum or (II), near the top, at the base 
of the crust. Combining the two possibilities (I) and 
(II) with A and B, four different hypotheses are 
arrived at. AI and AH provide the physical con¬ 
ditions for alternative forms of the thermal contraction 
hypothesis. Both are rejected on the grounds that 
earth movements and rates of denudation and 
sedimentation have accelerated since Pre-Cambrian 
time. Bl gives conditions appropriate to the require¬ 
ments of Joly's hypothesis of thermal cycles which is 
also adversely criticised. jBII supplies the conditions 
for the hypothesis of sub-crustal convection-currents 
which is regarded as consistent with a wide range of 
geological and geophysical data, though it is clearly 
recognised that it still remains an unproved specula¬ 
tion. 

Noise Reduction. Bulletin No. Id of the Building 
Research Board of the Department of Scientific and 
Industrial Research is devoted to a summary by 
Messrs. H. Bagenal and P. W. Barnett of the means 
which have been found most effective in reducing 
noise in buildings, and will be much appreciated by 



248 


NATURE 


August 12, 1833 


architects and others who have to deal with the 
problem of securing quiet. Modem methods of con¬ 
struction do not permit massive walls and partitions, 
which are the best means of securing sound insulation, 
and our knowledge of the insulating properties of 
lighter structures is still restricted. Attic rooms, 
protected by n parapet on the street side, of a building 
are comparatively quiet while rooms just below the 
cornice are generally noisier than ground-floor rooms. 
Holes in walls should be avoided and the walls 
themselves should be non homogeneous or, if possible, 
of two separate parts. Double glazing of windows on 
the street side should consist of dissimilar glasses 
and if possible in separate frames. Machinery equip¬ 
ment should be silent running and be mounted on 
rubber or cork. A table of sound reductions afft?cfced by 
walls and floors of more than 120 forms with drawings 
is collected from the published papers of tasting 
authorities in Great Britain and in tho United States. 

Some Properties of pure H*H a O. In a communication 
on the properties of water containing the heavier 
hydrogen isotope H a » G. N. Lewis and R. T. Mac¬ 
donald (./. A nut. Ghent. *Soc., July ; see also Nature, 


ISO, 371, Sept. 3, 1032; 131, 590, April 22, 1933) 
report that they have obtained in one series of 
electrolyses a quantity of 0*3 c.o. of water in which 
the proportion of hydrogen as H* is calculated as 
more than 99 per cent. Tho specific gravity was 
found to be 1*1059 as against 1*111 calculated for 
pure H*H*0, assuming the same molecular volume 
as for pure water. Further electrolysis until only 
0 12 c.c. remained yielded a liquid of density 1*1053, 
so that it in assumed that electrolysis had been con¬ 
ducted to constant density, which is taken pro¬ 
visionally as 1 1056 at 25° for pure H*H b O. The 
sample is regarded aa containing not more than 
0-01 per cent of hydrogen aa H 1 . Tho freezing point 
is +3*8° and the normal boiling point 101*42°. The 
vapour pressure curve indicates that the heat of 
evaporation is 259 i4 gm.cal. per mole greater than 
that of ordinary water. The determination of the 
coefficient of expansion showed a temperature of 
maximum doiwity at about 11 -6°. In the various 
respects in which water is said to be an abnormal 
liquid, H*H*0 seems to be more abnormal, but tho 
differences between the two become smaller with 
rising temperature. 


Astronomical Topics 


White Spot on Saturn. It is only at long intervals 
that any markings are seen on Saturn of a character 
suitable for the determination of rotation-period ; 
hence advantage should be taken of tho opportunity 
afforded by the appearance of a white spot on the 
equatorial zone. It was detected on August 3 at 
22* 80®* U.T. by Mr. William T. Hay at Norbury, 
having just passed the central meridian. He im¬ 
mediately telephoned to Dr. W. H. Steavonson at 
West Norwood, who verified the discovery, and noted 
that the spot was elliptical in outline, and extended 
in latitude from tho south edge of the North Equa¬ 
torial belt to the projection of the crape ring. The 
accepted period of rotation for the equator is 10* 
hours, bo tliat seven rotations are equal to 3 days 
less * hour ; the following are approximate dates of 
crossing the central meridian : 

Aug. 12 1 h and 21** 

15 0| and 21* 

18 0* and 21 

21 0* and 20j 

24 0 and 20* 

Observation in Astronomy. The inaugural lecture of 
the new Savilian professor of astronomy in the 
University of Oxford, Prof. H. H. Plaskett, entitled 
“Observation in Astronomy” (see Nature, May 6, 
p. 648) has recently been published (Oxford : Claren¬ 
don Press ; London : Oxford University Press, 1933. 
2e. net.) Prof. Plaskett pointed out that in all ages 
there have been advocates of the two methods, the 
observational and the theoretical, of making progress 
in astronomy. The accurate observations of Tycho 
Brahe afforded the means of deducing Kopler’s 
laws, which were a step in Newton’s discovery of 
gravitation. To a great extent. Sir William Herschel 
anticipated modem methods and results. His picture 
of island universes was very like the modem views 
on the spiral nebulas, differing only in the adoption 
of a considerably smaller scale of distances. On this 
point Prof. Plaskett said the present distances should 
be received with some caution; he deferred to van 


Maanen’s internal motions in the spirals, which, if 
verified, would involve much smaller distances. 

As a fine piece of purely theoretical work. Prof. 
Plaskett referred to the results that had been obtained 
as to the conditions in the interior of stars; regions which 
will probably never be accessible to direct observa¬ 
tion. He then paid a tribute (as Prof. Pio Eraanuelli 
had also done recently) to tho value of Sir Norman 
Lockyer’s early spectroscopic work, which led 
ultimately to tho isolation of helium, a gas of tran¬ 
scendent importance in stellar physics, Lockyer’s 
conclusions as to stars of rising and falling tem¬ 
perature did not receive much attention at the time, 
but wore afterwards revived by Prof. H. N. Russell 
from work on different lines from Lockyer’s. 

Prof. Plaskett paid a tribute to the energy of his 
predecessor, the late Prof. H. H. Turner, who in spite 
of the rather poor weather conditions at Oxford com¬ 
pleted his section of the astrographic catalogue at an 
early date. He also made the welcome announcement 
that Congregation had sanctioned the expenditure of 
£2,400 for a new solar telescope and spectrograph. 
Work on the sun is leas affected by poor skies than 
work on faint stars. 

Occultation of Regulus on April 6. L’Astronomic for 
June contains an interesting photograph of this 
phenomenon, taken at the Flammarion Observatory, 
Juvisy, by M. F. Qu&uaset. The moon was kept 
stationary on the plate by hand-guiding, so that 
there are a series of images of the star on both sides 
of the moon ; the nearest to the moon were exposed 
1* minutes before immersion and 3 minutes after 
emersion. The phenomenon was observed visually 
with another telescope. Both phases were absolutely 
instantaneous, and the bluish-white light of the star 
contrasted with the yellowish light of the moon. 

The clearness of the sky and the sensitivity of the 
plate are shown by the foot that the earth-lit portion 
of the moon was photographed, though the moon, 
was nearly four days after first quarter. The sun* 
illumined part is much over-exposed, but faint traoee*f 
the maria con be seen, also craters near the tenainatw. 
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Jubilee of Prof. A. d'Arsonval 


A GREAT gathering took place on May 27, under 
the presidency of M. de Monzie, Minister for 
Education in France, to oelebrate the jubilee of 
the appointment of Prof. Ars&ne d’Arsonval to 
a professorial chair. The celebration was arranged 
by the Society “La Renaissance Frangaise”. A 
representative committeo was appointed to arrange 
the celebration, and the meeting at the Sorbonne, in 
the presenoe of the President of the Republic, M. 
Albert Lebnm, was very impressive. A medal 
struck for the occasion (Fig. 1) was presented to 
Prof. d’Arsonval. Speeches were delivered by M. 
Armbruster, president of the Renaissance Frangaise, 
by Prof. P. Langevin, by Dr. George Claude of the Paris 
Academy of Sciences, Prof. d’Araonval’s pupil and 
dear friend (his “best discovery” as he called him in 
his reply), by Dr. Helot and by others. 

Half a century' of professorial work, of unfaltering 
zeal in laboratory research, developing new instru¬ 
ments and adapting old methods, improving industrial 
processes and transforming medical diagnoses into 
precise numerical data -such are the main lines of a 
life devoted to work for the benefit of humanity. 
Prof. d’Arsonval studied medicine, and having finished 
his studies went, at the age of twenty-three years, 
in 1873, to the laboratory of Claude Bernard at the 
College de France. The very first lecture he attended 
decided the young man to devote himself to experi¬ 
mental medicine. Claude Bernard’s insight enabled 
him to appreciate the possibilities of the young man, 
and six months later he appointed him as his assistant. 
The collaboration was a success and in 1881 
d’Arsonval was elected to deliver Brown-S6quard’s 
lectures. 

D’Arsonval is a specialist who has never restricted 
his knowledge to a narrow field. The r61e of physical 
agencies in life-processes was scarcely known and he 
took from physics everything that could help in 
biology. Fifty, years ago he knew “electricity to be 
the most perfect and most sensitive method in 
physiological research” and this was the reason why 


he persisted in “improving this precious method to 
make it pass from the laboratory to clinical research”. 
Thus he used electricity not only to inquire into the 
working of the animal body but also to provide 
treatment foT it when its normal working was dis¬ 
turbed. He created thermal, mechanical and optical 
instruments for examination and measurements of 
the physical manifestations of life. Thus d’Arsonval 
has become the father of modem therapeutics. 
D’Arsonval’s galvanometer, with the moving coil 
system and a permanent magnet excluding the effect 
of external magnetic fields, is well known in England 



Fig. 1. 


as the Ayrton-Mather type. His temperature and 
pressure regulators facilitated the work of Pasteur 
and have served as models for the pressure-reducing 
valve, used in tho compressed gas industry. 

All d’ArsonvaFs activity has been centred in the 
College de France. Besides Claude Bernard, he 
learned much from Marey and Brown-S^quard. He 
met also J. Bertrand, Bert helot, Renan, Pasteur, and 
some of the younger generation still at work : Marcel 
Brillouin, Alfred Lacroix, Matignon, Charles Riohet, 
Emile Roux. In his reply to the speeches of con¬ 
gratulation, Prof. d’Arsonval said that he owes hie 
development to this centre and especially to one 
man—Claude Bernard. 


Blowflies 


O F the hundreds of flies that are encountered 
daily, few are so well known as the blowflies. 
Everywhere they are known by their association 
with carrion. Were they specific in their choice of 
carrion as food, they would not be the subject of 
critical research of an army of highly qualified 
entomologists and veterinary officers scattered 
throughout the world. It is as a serious menace to 
sheep and to the wool and the meat industries that 
blowflies demand most careful study. What then 
has caused their attack upon live animals T Have 
they changed their habits ? A negative answer to 
this question is but one of the many interesting and 
valuable contributions in a recent report on “The 
Sheep Blowfly Problem in Australia” edited by Dr. 
R. *L Tillyard and Dr. H. R. Seddon.* 

The report is that of the Special Joint Committee 

•Council for Soteattflc sad Industrial Bomroh. PwnpWut No. 
*7 (Now ItntCi Wftto Department of Agriculture, Science Bulletin 
No, 40>1 Nhft Sheep Blowfly Problem in Australia. By the Blowfly 
0Pp. ifo+fl plate*. (Mdtxrarner H. 7. Green, 1M*,> 
U. 8*. V *' f " 


of the Council of Scientific and Industrial Research 
and the Department of Agriculture, New South 
Wales, whioh has been appointed to co-ordinate the 
activities of the several research workers—entomo¬ 
logists, veterinary officers, biochemists, bacterio¬ 
logists-—engaged on the problem in Australia. It 
expresses the view that the extension of ‘blowfly 
strikes’ among merino sheep is largely, if not entirely, 
due to the breeding of a more susceptible type of 
merino sheep, and to the accidental introduction and 
spread of species of fly of the genus Lucilia . Two 
species of Lucilia are classed as ‘primary* in attack; 
one, Lucilia eeriedta , Meig. is, universally, a primary 
species in sheep blowfly attack; the other, Lucilia 
cuprina, Wied—almost indistinguishable from the 
foregoing—is responsible for most cases of primary 
strike in Australia. The ^problem, however, is not 
oonfined to these two flies, for no less than fifteen 
species are involved. They ore grouped as either 
‘primary’ (six), ‘secondary’ (four) or ‘tertiary* (five) 
in attack. 

That a solution to the blowfly problem is 
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urgently needed i» apparent to all acquainted with 
the situation. To mention that blowflies live so 
long as three months ; they can fly at least ten miles ; 
and a single female can produce 2,000 eggs during 
its life-time, is but to touch the fringe of the problem. 
The factor, or factors, which cause initial attraction 
of blowflies to sheep is a question ever confronting 
those in search of a solution to the problem. *‘There 
is evidence/ 1 says the report, “that bacterial activity 
is an important factor predisposing to blowfly 
attack”. This view clearly opens up new avenues of 
approach in the control of thaRe pests. Particularly 
significant is the discovery that susceptibility to 
blowfly attack is an inherent character among 
merino sheep. “It may bo quite definitely stated,” 
continues the report, “that sheep are not struck 
simply by chance, for the more the subjoet is studied 
the stronger becomes the conviction that there must 
be a definite susceptibility on the part of the sheep 
and that the liability to strike is fundamentally 
dependent upon some factor in the sheep itself. . . . 
Susceptibility in the great majority of cases is 
primarily due to some inherited character of the 
individual sheep.” The inherent characters, such as 
conformation of the body, wrinkling of the skin, 
condition of the wool, are sufficiently apparent to 
make it possible to group the members of aMerino flock 
into ‘relatively insusceptible 1 , ‘moderately susceptible’ 


and ‘definitely susceptible 1 according to their pre- 
disposition to blowfly attack, 

A real advance has been made by demonstrating that 
by systematic and selective breeding from sheep in 
these groups the degree of susceptibility to attack 
may be markedly reduced. Sheep-owners, particularly 
of the Merino sheep, will await with particular 
interest the developments of this line of work. 
Meanwhile, the report offers much by way of recom¬ 
mendation for direct measures of control. Biological 
methods, through the introduction of parasites, 
unfortunately hold out little promise of success. It 
is recognised, also, that so far as direct measures are 
concerned, the blowfly pest cannot be combated by 
any one method alone. The recommendations, there¬ 
fore, include :—crutching, jetting, surgical operation 
to remove certain body folds, and systematic trapping 
of flies with meat rendered attractive for a longer 
period by special treatment. Finally, when sheep 
are attacked, the following dressings receive special 
mention : (a) 5 per cent aqueous solution of zinc 
sulphate, (b) 5 per cent aqueous solution of ‘Monsol 1 , 
(c) 4 per cent phenol crystals in whale oil. 

The report is not only a valuable contribution to 
the sheep blowfly problem in Australia but will also 
be welcomed by workers in other countries for its 
suggestions of methods of approach to the problem 
as a whole. W* M. D. 


Natural Woodlands of Great Britain and Ireland 


A SMALL brochure has been issued by the 
Department of Forestry, Oxford, at the 
instance of Prof. Troup, entitled “The Natural 
Woodlands of Britain and Ireland 11 by Dr. Mark L. 
Anderson, at the time sylvicultural research officer 
at the Imporial Forestry Institute {Holywell Press, 
Oxford, 1932). In a preface, Dr. Anderson states 
that though detailed information exists on this sub¬ 
ject in certain parte of tho country ho had to draw 
to some extent on his own experience, which, it 
may be added, is extensive, in ordor that the general 
survey should cover the whole of the British Isles. 
The second part of the work, for which the author 
assumes entire responsibility, sets forth a classifi¬ 
cation of waste-land communities, with the view of 
facilitating choice of tree species in afforestation work. 

In his opening remarks, the author points out the 
difficulty of the study of climax forests in Great 
Britain and Ireland owing to the widespread destruc¬ 
tion of woodlands through the march of agriculture, 
the spread of the rabbit, and the extensive demand for 
timber. After indicating the chief and subordinate 
and indigenous tree species of the British Isles and 
the more important of the imported trees, the author 
states that climate and soil have been the main 
determining factors in deciding the ranges of the 
various communities. Owing to the wide variation 
in topography, in geology and soil conditions, which 
are so marked when contrasted with other and 
extensive parts of the British Empire, soil must be 
regarded as of at least equal importance as climate. 

The classification of natural woodlands adopted 
by the author is mainly based on “The Woodlands 
of England 11 by Moss, Rankin and Tansley, with 
the addition of a few communities which are more 
typioally Scottish. 

Fifteen main communities have been established, 
as follows : (1) beechwood association; (2) ashwood 


community ; (3) Ash-alder community; (4) ash- 

birch community ; (5) ash-oakwood community * 9 

(6) alder-willow community; (7) moist oakwood 

association ; (8) dry oakwood communities ; (9) oak- 
birch community ; (10) alder-birch community ; (11) 
Scots pine communities ; (12) Scots pine-birch com¬ 
munity ; (13) birch-rowan community; (14) birch- 
aspen community ; (16) birchwood communities. 

Of these, the beechwood association has been fairly 
well studied, the oakwood communities to a lesser 
extent. The observations on the rest are based on 
scattered recorded statements and on the author’s 
extensive personal experience. 

Tho second part of the brochure, based, as the 
author tells us, on his own research work) is entitled 
“Classification of Waste Land Types 11 , Dr. Anderson 
points out that during recent years it has become 
customary to make considerable use of plant com¬ 
munities, found on bare or waste land which is to be 
afforested, as indicators of the suitability or otherwise 
of the site for various tree species. Considerable con¬ 
fusion has arisen owing to the fact that the work of 
numbers of observers has been confined to com¬ 
paratively restricted localities with the consequent 
enumeration of too extensive a number of local 
communities. The author attempts to deal with 
this matter on broader lines. The term ‘waste 
land 1 is explained as meaning any land available for 
tree planting which has been devoid of a crop of 
trees for many years or which has never carried such 
a crop. In examining, with the view of making use of 
the vegetation on such an area, a necessary warning 
is rightly given. Amongst other factors, for example, 
plant communities will be markedly affected on 
areas subject to grazing animals (especially sheep and 
rabbits), moor burning (grouse moors) and other 1 
factors. Dr. Anderson recognises five arbitrary 
degrees of soil fertility, sank of the five being farther 
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sub-divided into three sub-classes based on the supply 
of moisture available in the soil under normal summer 
conditions. These sub-classes are termed dry, moist 
and wet. A combination of these groupings gives a 
series of fifteen site classes which are named after 
the predominant plant species which normally occur 
upon them. He admits that it might be possible to 
recognise more than five fertility classes but con¬ 
siders that from the forestry point of view no great 
advantage would be obtained. 


After detailing his table of waste-land communities 
based on his five fertility classes, the author then 
discusses each in turn, winding up with a useful 
table of tree species capable of being used on each, 
indicating tho species which are storm-resistant and 
frost-hardy as compared with the more tender 
species in these respects. A curious omission in the 
table is that of the hornbeam, a tree with similar 
sylvicultural characteristics to the beech, and re¬ 
placing it in frosty areas. 


Sex-Distribution in Thalictrum 


D R. ECKHARD KUHN gives an interesting 
summary of his recent observations upon the 
occurrence and behaviour of flowers of different sexes 
in two North American speoies of Thalictrum in Die 
Naturwisaenschaftcn of May 12, 1933. 

In Th, polygamum , two types of individuals are 
found growing together, plants with male flowers 
only and plants which, apart from an occasional 
flower in tho highest order of the influorescence 
branch system bearing only stamens, are typically 
bisoxual. The study of a large number of plants 
showed conclusively that in tho male flowers the 
number of stamens is much larger than in the bi¬ 
sexual flowers, an avorago of 38^40 compared to 
11-12, the frequency curves for the two types 
practically not overlapping at all. The conclusion 
would seem to be that the bisexual flowers are to be 
interpreted as at a stage in the reduction of the 
androsoium on the way to the production of purely 
female flowers. In the other species studied, Th. 
dasyoarpum , the two types of individuals found bear 
either male flowers or female flowers, though in the 
latter individuals occasional flowers carry from one 
to three stamens, sometimes fertile and sometimes 
in various stages of degeneration. 

When the attempt is made to self pollinate the 
bisexual flowers of Th. polygamum or to cross them 
with the pollen from the stamens of other bisexual 
individuals, the yield of seed is very poor, contrasting 


with a hundred per cent yield of seed when the pollen 
of male flowers is employed. This led to a further 
study of tho anthers of tho bisexual flowers. Their 
development appears perfectly normal and the full 
complement of pollen is present, though with a 
greater variation in sizo of tho grains than in the 
male flowers. These pollen grains almost fail to 
germinate in a cane-sugar agar in which the pollen 
from tho male flowers germinates freely. With this 
difference in behaviour is correlated an extraordinary 
difference in the structure of the ex tine, which shows 
nine of the usual germ pores in the germinating pollen 
and none at all in the pollen from the bisexual 
flowers ; in the latter, on tho rare occasions when 
pollen tubes were seen, their emergence was preceded 
by an elongation of the grain and a consequent 
bursting of the extine. 

In Th. dasycarpum the pollen grains from the 
occasional fertile stamens are similarly free from 
germ pores. This may be tho mam factor responsible 
for a certain physiological further sox differentiation 
in the flowers of Th. polygamum , which superficially 
are male and bisexual, but behave almost as male 
and female flowers. On the other hand, genetic 
factors may bo responsible for a still further sterility 
of the pollen of the hermaphrodite flowers, as in 
many oases a degeneration of the generative cell has 
been noted after the original singlo nucleus of the 
grain lias divided. 


Disintegration of Atoms by Protons 


M L. E. OLIFHANT and Lord Rutherford (Proc. 

• Roy. Soc A, July) have made a more detailed 
examination of the disintegration of atoms by protons 
first observed by Cockcroft and Walton. 

The voltages employed were lower than in Cock¬ 
croft and Walton’s experiments, but the proton streams 
were much more concentrated. A discharge tube of 
a special form gave a powerful beam of protons mixed 
with hydrogen molecular ions. The beam was ac¬ 
celerated by a potential difference of 20,000-200,000 
volts and was passed through a magnetic field, The 
analysed beam then fell on a target which could 
readily be exchanged for one of a different material. 

The efficiency of disintegration was studied as a 
function of voltage for a thin film of lithium ; dis¬ 
integration was observed at 40 kv. and the efficiency 
rose less rapidly than an exponential curve at higher 
voltages. The further discussion of this function is 
deferred until higher voltages have been used, but 
the results are'not in disagreement with Gamow’s 
theory* ^Ertperiments with the molecular ions gave 
the expected result that these behaved like a pair of 
proton* light ly bound together. Bismtegiation* were 


investigated with boron and fluorine. No disintegra¬ 
tions were observed with iron, oxygen, sodium, 
aluminium, or the heavy elements, gold, lead, bismuth, 
thallium, uranium or thorium. The disintegrations 
reported by Cockcroft and Walton from uranium 
seem to have been due to contamination with a light 
element; Oliphant and Rutherford have experienced 
strong contamination with boron from pyrex glass. 

Oliphant and Rutherford assume that the dis¬ 
integration of boron (B 11 ) occurs by splitting into 
three a-particles after absorption of a proton. The 
moat probable mode of disintegration is supposed to 
be for the three a-particles to escape symmetrically 
with equal velocities, the probability of other modes 
diminishing with departure from the symmetrical 
condition. On this basis, they calculate a range 
distribution curve for the emitted particles which is 
in agreement with the curve observed. On this 
interpretation of the range curve, the energy which 
becomes available in disintegration is about 9 million 
volts, while the energy calculated from the masses 
of the particles is 11 million volts. It is hoped to 
examine this point later in more detail. 
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University and Educational Intelligence 

Leeds. —The Cartwright Holmes scholarship, which 
enables a student to take a three or four years’ course 
of study in gas engineering, has been awarded to 
Richard G. Parker of Plymouth, at present junior 
technical assistant with the Plymouth and Stono- 
house Gas Light and Coke Co. The Corbet Woodall 
scholarship for a similar study has been awarded to 
J. Castle, at present junior technical assistant in the 
Brighouse Corporation Gas Department. 

London.— Mr. Alastair Graham, since 1932, 
lecturer in zoology in the University of Sheffield, 
has been appointed to the University readership in 
zoology tenable at Birkl>eck College. 

Oxford.— Dr. W. J. Arkell has been elected to a 
senior research fellowship at New College. He has 
been lecturer in geology at the College since 1929. 


Mr. J. G. Lawn, consulting engineer in England to 
the Johannesburg Consolidated Investment Co., 
Ltd., and formerly principal and professor of mining 
in the South African School of Mines and Technology, 
now the University of the Witwatersrand, has had 
conferred upon him the honorary degree of doctor 
of science of the University. 

The following awards, among others, for the year 
1939-1934 have been made by the Balters’ Institute 
of Industrial Chomistry : fellowships renewed to : 
S, C. Britton, Pembroke College, Cambridge, E. H. T. 
Hoblyn, Imperial College of Science and Technology, 
G. Pearce, University of Birmingham, and P. Chis¬ 
holm Young, Trinity College, Cambridge ; fellow¬ 
ships awarded to ; N, S. Kelland, St. John’s College, 
Oxford, J. D. Rose, Jesus College, Oxford, F. C. 
Storrs, Chelsea Polytechnic and University College, 
London, C. W. Woolgar, King’s College, London. 
The Salters’ Institute hew also awarded one hundred 
and ten grants-in-aid to young men and women 
employed in chemical works, to facilitate their 
further studies. 

The dissertations of the University of Cambridge 
approved for the Ph.D., M.Sc. and M.Litt. degrees 
for the academical year 1031-32, seventy-four in all, 
are summarised in abstracts, officially approved, and 
recently published in pamphlet form by the Univer¬ 
sity Registry. The abstracts, varying in length 
between 200 and 700 words, are arranged in order 
of faculties. Physics (12), chemistry (10), biology 
(17), agriculture (7), geology (4), engineering (3) and 
mathematics (4) account for more than three- 
fourths of the total number, the remaining seventeen 
being distributed between English (4), modem and 
medieval languages (5), oriental (1), history (3), law 
(1), divinity (1) and moral science (2). Dissertations 
by members of the Cambridge women’s colleges 
number ten, as follows: in botany 2, geology 2, 
English 2, history 2, modem and medieval languages 
2. The world-wide reputation of Cambridge as a 
centre for advanced study is reflected in the following 
analysis; of the 74 candidates, 41 were graduates 
of other universities—in England and Wales 14, 
Scotland 6, Australia 9, other Dominions 6, India 1, 
Denmark 1, Germany 1, United States 2; in physios. 


half were from Australia (4) and Canada (2); in 
biology, 11 out of 17 were graduates of other uni¬ 
versities and 4 came from overseas. 

The United States Department of the Interior 
receives annually from its Commissioner of Educa¬ 
tion a report for the fiscal year ending June 30. 
The report for 1931-32 defines the purpose of the 
Federal Office of Education, of which the Com¬ 
missioner is the head, as “to find out facts about 
education in all its various phases throughout the 
several States and in foreign countries and to dis¬ 
seminate such facts in order to assist the people in 
the several States to establish more efficient systems 
of schools”. Referring to the devastation caused by 
the economic depression, the report deplores the 
“lack of confidence on the part of governing bodies 
and the general public in the powers claimed for 
education in general and the need for governmental 
participation in education or any social regulation 
in particular”. The Commissioner’s own budget has 
suffered a cut of one third, involving a serious cur¬ 
tailment of the efficiency and normal development of 
his office. Among new movements mentioned is the 
establishment of nursery schools, which have in¬ 
creased from throe in 1920 to three hundred. Another 
is the development of physical education along 
practical lines as by means of camps. Vocational 
guidance is now quite generally accepted in theory 
as a function of the public school, and some form of 
industrial education is commonly included in the 
school curriculum. In response to a growing demand 
for research and service in the field of educational 
tests and measurements, a specialist in this subject 
has lately been added to the Commissioner’s staff. 
Research in higher education is being systematically 
fostered by conferences. The Commissioner is very 
emphatic as to the importance of the contribution 
the universities can and should make to social, as 
they have in the past to material , progress. “It is,” 
he says, “up to the sociologists, the psychologists, 
the schools of business, political science and Other 
social science departments to help remove the curse 
of Midas from America.” 


Calendar of Nature Topics 

"The Twelfth” 

To-day the shooting of red-grouse and ptarmigan 
opens for a comparatively short season—until 
December 10. The natural history significance of 
the ‘twelfth’ is that it indicates the period when the 
young, bom in late April or May after a three-weeks’ 
incubation, are sufficiently strong upon the wing to 
have a reasonable chance of survival, in other words, 
to afford good sport. Much depends upon the season 
which has preceded the ‘twelfth’ : in a year such as 
the present, when neither frost nor wet nor look of 
food interfered with the development of the broods 
from egg-laying onwards, coveys should be both 
numerous and well-developed on the opening day. 
Every legal close season, however, implies that the 
tendency to slaughter it greater than is desirable, 
and accordingly the length of the close seoson fbr 
grouse has varied aooormig to the supposed needs 
of the time. Thus in a Scottish Act of 1427, pact* 
ridges, plovers, black-cock, greyhens, meor-ooofcs (or 
red grouse) and “do taWw* ifrere he-fe 
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beginning of Lentron quhil [until] August” under 
a penalty of 40 shillings ; whereas the Act of 1707 
prohibited and discharged in all time coming the 
killing of moor-fowls from March 1 until August 20 
inclusive, under a penalty of £20 Scots for each 
offence, the one half to the discoverer, and the other 
half to be at the disposal of the Judge. The Act 
whioh now regulates the shooting of grouse, 
ptarmigan and other game birds in Scotland (Act 
13, Geo. Ill, Cap. 54) came into force on June 24, 
1773. 

Summer Plankton and the Colour of the Sea 

Dinoflagellates in the plankton are most abundant 
during the summer months, and the larger forms, 
such as Ceratium and Peridinium , usually attain their 
maximum numbers in the Clyde sea area in August. 
Certain peridinians can multiply very rapidly and 
occasionally become so numerous as to give rise to 
a ‘water-bloom\ The sea iH coloured, usually reddish, 
a strong smell is given off and eventually, if such 
conditions last, fish, and even shore-living animals, 
are killed off. Such phenomena are oommoner in 
warm and tropical seas than in British seas, although 
on one occasion (June 1925) patches of ‘ml water’ 
were reported from Loch Long and were found to 
contain enormous numbers (about 2J million per 
litre) of Peridinium triquetra. 

Off the coast of South Africa, ‘red water 1 or ‘flower 
water* may be seen several times during the course 
of the summer, caused by multitudes of Noctiluca. 
In Japan also a ‘red tide’, said to bo highly des¬ 
tructive to pearl-oyster bods, was found to be caused 
by the peridinian Gonyaulax poly gramma. Although 
the discoloration of the water is usually caused by 
dinoflagellates, the regular occurrence of ‘red water’ 
off the coast of Malabar during the late summer and 
autumn, is due to swarms of a small euglonid flagellate 
(Homell, Madras Fisheries Bull ,, 11, Rep. 2, 1917). 
This ‘red water’ appears every year after the passing 
of the rainy season if there are a few days of fine 
sunny weather, and it kills off quantities of fish and 
crabs. It furnishes the explanation for a curious 
incident in the siogo of Cannanore in 1607. After a 
long siege the Portuguese garrison were reduced to 
great straits : “On the 15th August however, a 
miraculous ovont occurred, seemingly in answer to 
the prayers of the besieged to the Queen of Heaven 
whose feast day it chanced to be, for the soa sent 
forth shoals of crabs and prawns and the garrison 
again lived in plenty.” 

‘Red water’ off the coast of California has been 
seen to extend so far as 10 miles from shore. When 
caused by Prorocentrum micans (also a peridinian) 
it was not harmful to fish, but other outbreaks, due 
to Gonyaulax polyedra, were destructive to life (W. E. 
Allen; BuU. Soripps Inst., 1, No. 16). 

Shrimping in California 

In August the shrimp catch in San Francisco Bay 
reaches its maximum of more than half a million 
pounds weight, but July is almost as prolifio; the 
poorest catches, in a year's total of 2,687,831 
pounds (as in 1930), are made in March, April and 
May, The bulk of the commercial catch is made up 
of species of Crago, but little appears to be known 
concerning their life-history. Eggs may be found 
attached to the swimmerettes of the females through¬ 
out the whole year, and they contain development 
stages up to individuals nearly through the zoea 


stage. There ore no records of young shrimps being 
taken with the catches. (Paul Bonnet, Fish Bull. 
No. 38, Division of Fish and Game of California.) 

The apparatus employed in the fishery may be a 
cone-shaped Chinese shrimp net, 40 ft. long, or a 
shrimp trawl of the beam type. The latter takes 
few species other than tho shrimps, but the former 
catches many different species of immature fish, so 
that the unrestricted use of the Chinese net gave 
rise to much controversy and led to tho imposition, 
for a period, of a close season, and to other attempts 
at controlling its use. Some of the catch is eaten 
fresh but a large proportion is dried and used as 
shrimp meat for food or as shrimp meal, consisting 
of broken and ground shells and meal, for fertiliser 
and fish food. A considerable amount of the dried 
meat is exported to China. 

Eddies as Factors in Distribution 

The occurrence of a moderate flood in small rivers, 
such as that following a summer thunderstorm, offers 
an opportunity for observing the distributing action 
of eddies on the fauna and flora gathered in masses 
of surface flotsam. 

In a case recently seen, a mass of flotsam 4 ft. in 
diameter swept downstream until drawn into an 
eddy near the right bank. Here it broke up and was 
distributed over a circular area approximately 20 ft. 
in diameter. Presently it reformed into threo equal 
masses, one of which was thrown out of the eddy 
and remained lodged against the bank. The others 
were thrown into the main current, which carried 
them downstream some 300 yds. when they were 
again caught up by an eddy towards the left bank. 
Here a similar dispersal and reforming took place, 
and a single, much-reduced mass was eventually 
thrown out. This was caught by an eddy half a 
mile farther along and completely dispersed. 

Investigation of the mass driven against the 
bank allowed, in addition to sticks and straws, pieces 
of tho plants Myriophyllum sp, CaUUriche gp, 
and Ranunculus epp; various algae ; immature 
stages of the insects Simulium , Ghironomus , Bdetis 
and EphemereUa ; imagines of Simulium spp, 
Scatophaga sp, and Hydropsyche peUucidula. 

Combine Harvesting 

A century ago four workers were required to reap, 
tie, and shock an aero of com in a day, and the same 
staff would be occupied for another day in threshing 
the grain by flail. The combine harvester, with its 
personnel of skilled workmen, will now do the same 
work in less than an hour. Tho harvester tliresher 
has been used for years in the great grain-producing 
areas; but it was thought that the method was not 
practicable in the treacherous harvesting weather of 
Great Britain. The provision of large-capacity drying 
plants capable of reduoing the water-content of the 
freshly harvested grain to a safe figure has brought 
combine harvesting within the scheme of British 
farming. The standard operations of binding, shock¬ 
ing, carting, and stacking are eliminated. Threshing, 
whioh when done in the ordinary way requires a staff 
of about ten men, is carried out with equal speed as 
the machine travels round the field. Last year 
4,400 acres were dealt with in this way. Clean crops 
growing not too much straw and standing well and 
ripe to harvest all favour the new procedure, when 
about 12 quarters of threshed grain per hour is a 
good performance for a machine. 



254 


NATURE 


August 12, 1933 


Societies and Academies 

Paris 

Academy of Sciences, June 26 196, pp. 1933- 

2062).— d’Arsonval : A generator of oloctrieal 
impulses working at three million volts. Description 
of an apparatus installed at Ivry in the Ampere 
Laboratory giving with 3,000,000 volts a 4-metre 
spark. L. Blaring hem : The habitus, or biological 
individuality of the hybrids of Hemerocallis (H. flava 
and H.fulva ). E. L. Bouvier : The heterocere moths 
of the Lonomiicfo tribe, terminal group of tho family 
of the Hernileucidie. Albert Einstein was elected 
a foreign associate in the place of the late A. Michel- 
son. Edgar Batiolk : Tho problem of distribution. 
V. Fock and N. MubcheliSvili : The equivalence 
of two methods of reduction of the biharmonic plane 
problem to an integral equation. Julius Wolff : 
The integral of a holomorph function with real 
positive part. Raphael Salem : A property of 
cortain Fourier series. Alexandre Ghika : The 
prolongation of uniform monogenous functions. Jean 
Louis Destouches : Two peculiarities of mechanics 
in space of wave functions (^) ; (1) Hamilton’s 

principle in point mechanics (^) ; (2) the bases 

of the method of hyporquantification. Alexandre 
Favre : Hydrodynamic movement in a flat tunnel. 
The measurement of velocities, periodicities. Edmund 
Brun : The heating of cylindrical bodies in rapid 
displacement in air. The measurement of the co¬ 
efficient of thermal exchange between these bodies 
and the air. A. Lafav : An effect attributable to 
turbulence. P. Lejay and G. Costes : The use of 
the gravimeter at a great distance from stations of 
reference. Application to the establishment of 
gravity bases in Indo-China. R. Goudey : Measure¬ 
ments of gravity made with tho Holweck-Lejay 
apparatus, No. 2. Robert Ebnault-Pklterie : 
The application of dimensional analysis to the study 
of turbulont flow. W. Swietoslawski, A. Zmaczyn- 
ski, I. Zlotowhki, J. Usakiewioz and J. Salce- 
wicz : An ice calorimeter for measuring vory small 
thermal effects. Tho apparatus illustrated and 
described will detect a thermal effect of 3 X 10' 6 to 
1 x 10* B cal. per gm. per hour. It is specially 
designed for tho measurement of minute thermal 
effects produced by continuous phenomena. Mlle. 
M. Chenot : The high frequency discharge. W. J. 
de Haas, E. C. Wiersma and H. A. Kramers : A 
method of obtaining an extremely low temperature 
by the adiabatic demagnetisation of a salt of a rare 
earth. A tube containing cerium fluoride (CeF,), 
placed in a magnetic field of 30 kilogauss, was cooled 
in a bath of liquid helium to 1 *26° K. By the sudden 
reduotion of the magnetic field to 2*6 kilogauss the 
temperature was reducod to 0-2° K. A. Cotton: 
Remarks on the preceding communication. The 
author points out that tho theory of paramagnetism 
published by Langevin in 1906 predicted changes of 
temperature accompanying magnetisation or de¬ 
magnetisation of paramagnetic substances. A. 
d’Arsonval : Remarks on the same subject. St. 
Procofiu : The magnetisation of iron by the super¬ 
position of on alternating field on a constant magnetic 
field. D. Chalonge and E. Vassy : Comparison 
between the blue and violet spectra of the molecule 
of hydrogen. Michel Magat : Two new Raman 
bands of water. Paul Mar£chal : Comparison of 
the transparence band of metallic silver and of 
colloidal silver. By quantitative photographic photo¬ 


metry it is shown that two different preparations of 
colloidal silver and metallic silver deposited on 
quartz by cathode projection give the same absorp¬ 
tion for light of various wave-lengths. R. Siksna : 
Two new resonance series in the vapour of anti¬ 
mony. G. Rebotjl : The emission of a very soft 
radiation by electrified insulators. G. DI&ch&ne : 
The study in a vacuum spectrograph of the radiation 
of semiconducting cells. Paul Soleillet : Photo¬ 
metry of the fluorescence of a jet of cadmium atoms. 
The mean duration of life of the state 2 1 P 1 . Mlle. 
R. Macaigne : Study of tho absorption of the (3-rays 
by a photographic method. The photographic plate 
and the ionisation chamber both show the total 
effect of the radiation studied. Pierre Girard and 
P. Aba die : Tho structure of tho molecules of the 
polyalcohols, as shown by their dispersion and 
absorption in the Hertzian range. Molecular associa¬ 
tions. Victor Lombard and Charles Eichner : 
The diffusion of hydrogen through palladium. The 
influence of pressure, temperature and the state of 

S urity of the metal. A. Portkvin, P. Bastien and 
[. Bonnot : Remarks on the study of the corrosion 
of metals and the corrosion of various magnesium 
alloys. E. Herzog and G. Chaudron : Resistance 
of certain aluminium-magnesium alloys to corrosion 
by sea water. Picon : The zirconium sulphides. The 
preparation and properties of throe zirconium 
sulphides are described, of composition Zr # S», Zr,S„ 
and ZrSj. L. Debucquet and L. Vklluz : The 
microdetermination of magnesium as the triple 
ferrocyanide of magnesium, calcium and hexame¬ 
thylenetetramine. Quantities of magnesium of the 
order of 0 1 mgm. can be determined by this method 
with an error of less than 6 per cent, F. Evard : 
The organic molecular combinations of titanium 
tetrachloride. R. E. Breuil : Complex compounds 
of ethylonediamino with the ferrous halides. Marcel 
Godchot, Max Mousseron and Robert Granger : 
Tho preparation of aminocyclooctanols and their 
resolution into active compounds. Marou Rotbart : 
Some new ether oxide acetals and aldehydes. Henri 
Brasseur : The structure of the crystallised platino- 
cyanides. Francis Ruellan : Two ancient marine 
levels in the region of Perros-Guirec (Cdtes-du- 
Nord). Louis Emberohr : Tho botanical explora¬ 
tion of the Sagho (Morocco). W. A. Becker : The 
application of vital coloration to the study of cyto- 
diaaresis. L, Maumk and A. Bouat : Zones of 
stability as a funotion of the pH of various copper 
compounds of a Burgundy mixture. Emile Sail- 
lard and R. Saunibr : The determination of the 
ash of molasses by the electrical conductivity. F. 
Vignon ; The base of the wing in insects. Pseudo- 
costal and transverse formations. J. LErfavRE and 
A. Auguht : The thermo-regulation of work. Rela¬ 
tion of its curves with those of rest. Raoul Lecoq : 
The evolution of total B avitaminosis in the pigeon 
in its relations with the digestibility and nature of 
proteids in its food. N. Bxzssonoff and A. DeliRB : 
The colour reactions of vitamin C. A discussion as 
to how far tho decolorisation of diohlorphenoiindo- 
phenol can be regarded as a specific reaction for 
vitamin C. G. Delaware : The primary sinusoids 
with equal loops of the body of the Spiroohetides. 
R. Turpin and A. Caratzali : Conclusions from a 
genetic study of the folded tongue. 

Cape Town 

Royal Sodety of Sooth Africa, April 19. E. Nxwbbby 
and S. M. NaudA : Electrolytic refining of mercury. 
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A merourous perchlorate electrolyte is used with a 
cathode of pure mercury, an e.m.x. of 0*5 volts and 
a current density of about 1 ampere per sq. decimetre. 
Two types of apparatus are described for use with, 
and without, mechanical stirring respectively. The 
chief difficulty encountered lies in the formation of 
crusts of solid salt over the exposed surface of the 
anode. Spectroscopic examination of the product 
indicates that a high standard of purity is obtained. 
M. R. Levyns : The appearance and spread of a 
Seneoio rare to the Cape Peninsula. This species is 
much like S. pterophorus , a species common in tho 
eastern parts of South Africa, and may be that 
speoies brought to tho Cape Peninsula by human 
agency. However, it is extremely variable and 
gradually merges into tS. rigidus h. on one hand and 
S. roamarinifolius h.f. on the othor, and the possibility 
of hybrid origin cannot be disregarded. Both 
putative parents occur in localities where the new 
Senecio is established. 

Geneva 

Society of Physics and Natural History, May 4. H. 
Lagotala : The glacial conglomerates of the 
western Congo. The conglomerates mark a con¬ 
tinental episode. H. Paillard and A. Demolis : 
Researches on the preparation of nonylie acid and 
its catalytio reduction to aldehyde. A methodical 
study of the preparation of nonylie acid followed by 
some attempts at tho catalytic reduction by formic 
acid. G. Tiehoy and Max. Bouet : Note on the sub- 
Alpine depressions. The authors study tho field of 
pressure the trend of which on the southorn slope of 
the Alps is very characteristic. A hypothesis is 
examined according to which only the isallo baric 
field of ovolution is considered, that is to say, the 
case of an adiabatic rehoating of the masses of air 
during the descent on the southern slope. Tho field 
of displacement is then not inactive. G. Tieroy and 
A. Grosrey : The width of a photographic stellar 
spectrum for stars of the spectral type A 0 . The 
authors establish as for tho types A B and B it a formula 
giving the width of a spectrum A 0 as a function of 
the time of exposure and the magnitude of the star. 
Th. Tommasina : The mode of formation and 
evolution of the stars which explains their limited 
duration and the unlimited duration of tho uni verso. 
The mode of formation of all the stellar systems 
establishes that they have evolved up to the pos¬ 
session of a maximum of energy and then, going over 
a curve in the inverse sense, lose their energy and 
dissipate their matter, up to their complete dis¬ 
appearance. Now it is this dissipation which gives 
rise to nebulae producing new stars, whioh continually 
replace those whioh disappear. The duration of the 
universe is certainly unlimited. 

Rome 

Royal National Academy of the Lincei, Feb. 19. Q. 
Maj obaka ; Action of periodic light on thin metallic 
laminae. 8. Cheritbino : Pseudo-ordinary trans¬ 
formations on real Abelian varieties. P. Clemente : 
Majaration of the error in the calculation, by the 
method of least squares, of the periodic solution of an 
ordinary linear differential equation of the second 
order. A. Maboni ; Minimum order of the linear 
series containing partially, without fixed residue, a 
given complete linear series of an algebraic curve. 
0. Arrighi : The evolute of the surface of the 
centres of buoyancy. Silvia Mahtis in Biddau : 


Properties of a noteworthy linear functional and its 
calculation by particular analytical functions. G. 
Casta cjnehis : Mechanical reproduction of the flight 
of winged organisms. Experimental results and their 
comparison with natural effects. By means of an 
arrangement described, the mechanical reproduction 
of the dynamic support possessed by birds and 
insects has been definitely achieved. The results 
obtained suffice to form the basis of an effective 
study of aviation by means of beating wings. E. 
Frola : A geometrical representation of the theory 
of inflected beams. The linear integral equations 
of the Fredholm type used in tho study of inflected 
beams are, in general, derived from the corresponding 
differential equations which are deduced from tho 
equation of the elastic line, [ET(x)y"(x)Y — ~ p(x). 
This equation is obtained from the theory of elasticity 
by making various inaccurate suppositions. A method 
is now given of deducing tho integral equation 
directly, the only assumption made, besides obvious 
conditions of continuity and derivability, being tho 
principle of the superposabiiity of effects. G. D. 
Mattioli : Theory of turbulence (2). Analytical 
consequences and comparison with experiment. C. 
Tagliacozzo : A statistical criterion for the stability 
of the elastic equilibrium in solids loaded at a point. 
A. Cicconk : The Hall effect in beryllium. A slight 
effect, of positive sign, is observed. Cakmela 
Manunta : Metabolism of fats in the caterpillar of 
Galleria melloneUa. The dry matter of the chrysalis 
contains about 52 per cent of an oil, composed almost 
entirely of triglycerides of saturated and unsaturatod 
acids. The fats aro manufactured, probably in the 
larva, from tho wax taken as food, and a mechanism 
is suggested for the various stages of this transforma¬ 
tion. A. Ferrari and C. Colla ; Importance of 
the crystalline form in the formation of solid solu¬ 
tions (9), Thermal analysis of the anhydrous 
systems, OoCl s — SnC 1, and FeCl* — SnCl 2 . Cobalt and 
ferrous chlorides form rhombohedric crystals and 
should hence be completely immiscible in the solid 
state with the rhombic stannous chloride. Thermal 
analysis of the two binary systems confirms this 
conclusion. A eutectic is formed in each case at 
about 240° C., the content of CoCl, being 4 per cent 
and that of FeCl a , 2 per cent. S. Sorrentino : Tec¬ 
tonics of the Fiori mountain and its relation to the 
folding of tho tertiary ; anticlinal of Acquasanta. 
Marla Marsiglia : Action of ethyl alcohol, phenol, 
veratrin, strychnine, nicotine, and quinidine applied 
locally to various regions of the hoart of Bufo vulgaris . 
These substances exhibit characteristic effects vary¬ 
ing with the position at which they are applied. 

Sydney 

Linn can Society of New South Wales, March 29. C. 
Anderson : The fossil mammals of Australia 
(presidential address). The first known fossil 
mammals of Australia were found at the Wellington 
Caves, New South Wales, where fossil bones were 
discovered in 1830 by George Ranken, of Kelloshiel, 
Bathurst. He was joined by Major *T. L. (afterwards 
Sir Thomas) Mitchell and collections of the bones 
obtained were forwarded to Prof. Robert Jameson, 
of Edinburgh, and to Baron Cuvier at Paris. By 
these and other experts it was determined that the 
animals living in Australia in more recent geological 
times were mainly marsupials, like those still extant. 
There were certain large bones, however, which were 
thought to belong to the hippopotamus or the 




256 


NATURE 


August 12, 1933 


elephant. Thane large bones, however, were those of 
the Diprotodon, the largest known marsupial, living 
or extinct, which equalled the largest rhinoceros in 
bulk. It is clear that in recent geological time, the 
late Tertiary and the Pleistocene of geologists, the 
mammalian fauna of Australia was characterised by 
the prevalence of marsupials belonging to various 
families ; some of these woro of large size and 
bizarre structure and are now extinct, others were 
very similar to still living genera and species. R. J. 
Tillyard : The may-flies of the Kosciusko region. 
(1) Introduction and family Siphlonuridse, The 
Australian fauna of Siphlonuridsa is shown to be 
very closoly related to that of New Zealand. It 
consists of three groups of forms, the first charac¬ 
terised by fast, free-swimming nymphs with the gills 
hold laterally, the second by slow, freo-swimming 
nymphs with the gills held dorsaliy, and the third 
by sedentary nymphs clinging to rooks in rapids, 
with deeply cleft gills held vertically P. Brough : 
The life-history of Grevillea robn^ta, Cunn. The 
organogeny, development of microsporangium and 
megasporangium respectively, the gametophyte 
generations, nectar secretion, endosperm formation 
and embryology aro described in detail. Cross- 
pollination, self-pollination, fertilisation, seed struc¬ 
ture, morphology of the wing, the causes underlying 
sterility and annual variations in amount of seed 
crop, and the affinities of the Proteacso aro discussed. 

Vienna 

Academy of Sciences, March 2. Magdalene Haber- 
feld : Coloration and deooloration of compressed 
rock-salt crystals. The absorption spectrum of com¬ 
pressed sodium chloride crystals after radium irradia¬ 
tion, and the changes effected therein in the light 
and in the dark, have been studied. As was found 
by Smakula for the uncompressed salt, the separa¬ 
tion of an electron from the compressed salt requires 
approximately one quantum. Robert Trattner : 
The Wilson chamber as a counting apparatus for 
a- and H-rays. The percentage law effective in the 
Wilson chamber is not only different for a- and H- 
rays, but also appears to bo dependent on the mode 
of production of the H-rays. Georg Roller and 
Gerhard Pfeiffer ; Umbiliearic and ramalic acids. 
For umbiliearic acid obtained from Qyrophora deusta, 
the empirical formula C,.H ti O 10 given by Hesse is 
confirmed. The close relationship of this acid to 
gyrophoric acid, which occurs in the same lichen and 
contains one CH* group less, is pointed out and 
modifications in the structural formula previously 
suggested for umbiliearic acid are proposed. Rudolf 
Wagner : Tho whorl-umbel, a new type of the 
BotryUs system. Hans Lieb and Milos Mladkno- 
vio : Elomic acid from elemi resin. 

March 9. Ernst Bkutel and Artur Kutzelnigg : 
Sulphide mirrors. A boiling sodium-lead thiosulphate 
solution deposits on glass previously etched with 
dilute stannous chloride solution, an adhesive layer 
of lead sulphide. When thin (less than about 560 mg), 
the layer transmits reddish-brown or yellowish- 
brown light. Tho Lambert-Beer law holds for 
deposits less than 160 mg in thickness. Similar 
coatings of the sulphides of silver, copper and bismuth 
are obtainable. A. Schedler and M. Toperczeb : A 
short account of the distribution of the terrestrial 
magnetic force in Austria at the epoch 1930'0, 
Carla Zawisch-Ossenitz : Sebaceous glands in the 
outer ear-passages of rodents and Inaectivora. 


March 16. Fritz Riedbr : Experiments on the 
Wilson method for the emission of neutrons from 
beryllium and the disintegration of atoms by neu¬ 
trons. A large Wilson-chamber arrangement for 
stereoscopic photography has been used for obta inin g 
pictures of H-rays liberated from beryllium by 
neutrons. The existence of slow neutrons producing 
H-rays, with a range of some centimetres at most, 
is established. Hans Popper and Josef B6ck : 
Investigations on the carbohydrates of tho aqueous 
humor of tho eye. Hans Benndorf : The conception 
of electrostatic capacity. The usual definition of 
electrostatic capacity, based on Maxwell’s oapaoity 
coefficient as a measure of tho capacity, is regarded 
as too 'narrow. In many coses, some of practical 
importance, it fails to fulfil the true function of the 
conception of capacity, namely, of furnishing a 
measure of the ratio between the quantity of 
electricity supplied to a conductor and the change 
in potential effected thereby. It is, therefore, pro¬ 
posed to define the capacity C of a conductor by this 
quotient, 8r/$v t and the moan capacity (J between 
two potentials V and V 1 by the moan value of 

C : G ™ yi_y J v CdV. For the case of two spheres, 

the difference between capacity at constant potential 
and capacity at constant charge is calculated 
numerically. Artur Winkler-Hermaden : Accu¬ 
mulation, denudation, and land-formation at the 
eastern edge of the Alps. 
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Science and Statesmanship 

HE changing relations of science and industry 
are well illustrated in the papers and ad¬ 
dresses presented to the Society of Chemical 
Industry at its recent annual meeting at New¬ 
castle-upon-Tyne. Dr. R. H. Pickard's presidential 
address, which emphasised the rdle of the physicist 
in the textile industries, indicated the extent to 
which the barriers between the divisions of science 
are being broken down, when science is applied to 
the solution of industrial problems. The successful 
solution of industrial problems so frequently de¬ 
pends on co-operation of different classes of scien¬ 
tific workers that the programme of the Newcastle 
meeting might equally well have been set forth to 
an assembly of physicists, engineers, biologists or 
others concerned with industry. 

This contention is sufficiently supported by the 
discussions which took place before various subject 
groups of the Society. The Chemical Engineering 
Group, for example, was concerned with the 
application to the Battersea Power Station of 
researches into the elimination of noxious con¬ 
stituents from Hue gases and the treatment of 
resulting effluents. The Plastics Group's dis¬ 
cussion on the relation between cellulose and 
phenol supplies and possible expansion in the 
production and applications of cellulose plastics 
and synthetic resins entered the economic and 
political fields, and underlined once more a 
handicap which the duty on benzole imposes 011 
chemical industry in Great Britain as compared 
with its foreign competitors. A discussion arranged 
by the Food Group on how science can help the 
nation to improve its own food supply covered 
milk and dairy products, wheat, meat and fer¬ 
tilisers, and was as full of interest to the agri¬ 
culturist, the geneticist, the miller or the medical 
officer of health as to a gathering of chemists. 

These discussions in fact did not merely illustrate 
the contribution which science can make to indus¬ 
trial advance, even when we rightly regard 
agriculture as an industry. They equally empha¬ 
sised the extent to which science has penetrated 
the whole range of our economic and social 
interests. As Dr. H. D. Kay pointed out, the 
improvement of the nation's food supply is now 
more largely a question for eoonomic, social and 
educational* rather than for agricultural, scienoe, 
We have, for example, the scientific knowledge to 
enable us to produce, efficiently and satisfactorily, 
all the liquid milk required at present for the 
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nation’s limited consumption, and it would not be 
difficult to expand this production to meet the 
considerably larger requirement of at least one 
pint per person per day that is considered highly 
desirable by all informed students of nutrition* 
Similarly, we have most of the scientific informa¬ 
tion we require for the production of high quality 
butter and cheese, and by adequate intensity of 
farming a large part of the annual requirements 
could be produced at home. At this point, how¬ 
ever, questions of policy enter. The man of science 
supplies the knowledge upon which wise action 
and policy can be based, but due consideration 
must be given to the other factors involved— 
economic and political, questions of public 
health, social welfare or unemployment. 

The position is the same when we consider othor 
aspects of the food supply—the application of 
scientific knowledge to the improvement of the 
quality and quantity of the wheat crop, and of the 
meat supply, or in the use of fertilisers or of pro¬ 
ducts for the control of plant or animal pests and 
diseases. Questions of marketing and distribution 
are unescapable if the public is to receive any 
benefit and the producer to obtain a living, and 
into such fields the application of national and 
scientific methods has only begun to penetrate. 

If the issues raised in the discussions to which 
we have briefly referred illustrate the way in which 
industrial development in its broadest and truest 
sense demands the co-operation of many classes 
of scientific workers, they illustrate equally well 
the extent to which the distinction between 
industrial, commercial and social questions is 
disappearing* 

In situations like this, wise statesmanship is 
indispensable alike in industrial and social affairs, 
whether on an international or on a national scale. 
Statesmanship, as Prof. H. J. Laski suggests in a 
recent book (“Democracy in Crisis” : G. Allen and 
Unwin, Ltd., 1933), involves a knowledge of how 
to handle men, an ability to see the issues which 
need handling, a judgment upon their priority in 
importance, and the power and the courage to 
carry their proposed solutions to a successful issue. 
While, however, Prof. Laski is probably right also 
in suggesting that the fundamental issues of 
society are not the kind of problem the expert is 
accustomed to handle, that they require the power 
to coordinate rather than specialisation, and that 
the problems confronting the statesman are not 
in the last analysis problems upon which the 
specialisation of the expert has way peculiar ( 


relevance; he appears, in his discussion of the posi¬ 
tion of the expert in government, to mistake the 
real claim and in particular the significance of 
such discussions as those held by the Society of 
Chemical Industry. 

It is easy to argue that the narrowness of the 
experience of the expert tends to limit Ids power 
to make those broad judgments which statesman¬ 
ship requires. Few, if any, scientific workers, 
however, could be found to contend that when a 
scientific worker accepts an administrative position 
he can continue the intense scientific specialisation 
which would disqualify him in this way. The very 
knowledge that administrative positions are largely 
incompatible with the personal prosecution of 
research is a prime reason why many scientific 
workers tend to evade administrative re¬ 
sponsibility. 

On the other hand, this emphasis on the limita¬ 
tions of the expert overshadows the equally 
significant limitations of the administrator who 
aspires to statesmanship. Few administrators have 
the rudimentary technical and scientific knowledge 
necessary to enable them to see the true issues and 
to form an accurate judgment upon their relative 
importance. Admittedly the major qualifications 
of the statesman and administrator are those 
indicated by Prof. Laski. To stress the importance 
of some modicum of scientific and technical know¬ 
ledge in handling the problems of the modem 
State is, however, not to claim that such know¬ 
ledge alone is sufficient. The evidence that many 
of our administrators lack such knowledge is only 
too abundant. 

The fundamental problem, therefore, is that of 
co-ordination and of securing the service of the 
experts, without which, in the great society of 
to-day, our scale of living could not be preserved 
for a day. Indeed, to keep all administrative 
power in the hands of one small olass is to court 
dangers equally groat, even if public and industrial 
administration passes more and more into the 
hands of those dominated less by economic or 
financial incentives than by professional ideals 
and the spirit of service. The claim of the scientific 
worker is not for a special place as such in govern¬ 
ment, but for the recognition that administrative 
ability and statesmanship are not a monopoly of 
any vocational olass, and for the admission to 
administrative office of those who in a scientific 
career have given the same proofs of administrative 
capacity as those following a legal, oommercialor 
financial career. ' 
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Sir Alfred Ewing's "Monument" 

An Engineer's Outlook. By Sir Alfred Ewing. 

Pp, xxv + 333. (London: Methuen and Co., 

Ltd., 1933.) 8«. 0d, net. 

IXTY-TWO years ago, Sir Alfred Ewing, at 
the age of sixteen years, became the first 
holder of an engineering scholarship from Dundee 
High School and entered the University of Edin¬ 
burgh. 

Born and bred in a Scottish manse in “an 
atmosphere of frugality but never of penury, of 
thrift but never of meanness, of industry without 
monotony, of simplicity without dullness, of 
refinement without affectation, of gentle culture 
in manners and morals” he there found it easy, he 
says, “to acquire the habit of sustained effort 
whether or no the task to be done were in itself 
attractive”. At Edinburgh he at once came under 
the spell of Fleeming Jenkin, whose life was filled 
“with an incessant round of creative activities”, 
and through him became an assistant to Lord 
Kelvin, then Sir William Thomson, “one of the 
few very great men whose greatness is not greater 
than their goodness”. 

At this time Thomson and Jenkin were partners 
in certain submarine cable enterprises, and under 
their guidanoe Sir Alfred spent his summers in 
tho testing room of a cable faotory in London and 
made three cable-laying voyages to South America. 
To these early experiences was added that of 
knowing Robert Louis Stevenson, the last meeting 
with whom, he says, was in the summer of 1878 
“when Jenkin asked us both to dinner to meet 
Mr. Taiso Masaki, a Japanese official who had 
come to Edinburgh in search of a professor for 
the University of Tokyo and had swept me into 
his net”. 

Thus, under the most auspicious ciroumstances, 
launched upon his life's work as an engineer and 
educationist, Sir Alfred has spent five years in 
Japan, seven years in Dundee, thirteen years at 
Cambridge, another thirteen years under the 
Admiralty as director of naval education, and yet 
another thirteen as principal and vice-ohanceHor 
of the University of Edinburgh, a position from 
which he retired, full of distinction, in 1929. 

First known for his refined researches on 
magnetism and seismology, then for his writings 
on thermodynamics and engineering, Sir Alfred 
has played many parts. In 1931 at the oentenary 
oftheB^ Association he delivered 


the presidential address to Section G (Engineering) 
and in the following year at York, the presiden¬ 
tial address to the Association itself, taking 
as his title “An Engineer’s Outlook”. 

Now, from his retirement at Cambridge, under 
tho same title, Sir Alfred has issued this volume 
of lectures and addresses, to whioh he has added 
an all too short autobiographical note. Whether 
or no the volume forms, as Mr. E. V. Lucas sug¬ 
gests, Sir Alfred’s “monument”, it will be read 
with pleasure by many who have long admired 
him for his work and character. 

The papers and addresses for the greater part 
belong to the period subsequent to Sir Alfred’s 
appointment as principal at Edinburgh, and 
include, beside the two addresses to the British 
Association, the James Forrest lecture of 1928 on 
“A Century of Inventions”, the Hibbort lecture of 
1933 on “Science and some Modem Problems”, a 
lay sermon preached in St. Giles’s Cathedral, 
Edinburgh, in 1930, the obituary notice of Sir 
Charles Parsons written for the Royal Society, and 
a charming sketch of the Floeming Jenkins and 
Robert Louis Stevenson. But much earlier than 
these are tho James Forrest lecture of 1899 and 
the Kelvin lecture of 1910, and a speech at the 
anniversary dinner of the Royal Society in 1895 
when Sir Alfred replied to the toast of “The 
Medallists”. On this occasion Lord Lister was in 
the chair and the medallists included Dr. Weier- 
strass, Sir John Murray and Sir William Ramsay. 

The speochos and addresses are all of great 
interest, and though in some of the later addresses 
there is a tingo of the pessimism of age, there 
is always the same felicity of phrase, the 
same grace and humour and the same breadth of 
outlook. 

Those familiar with Sir Alfred Ewing’s activities 
who read the short autobiographical note whioh 
forms the preface to this volume will regret, 
however, that he had not been somewhat bolder. 
To write autobiography may be, as he says, “like 
picking one’s way over marshy ground: a false 
step, and one may be ankle-deep in egotism” ; yet 
who could be better equipped than he for giving 
us a book of reminiscences ? He tells us so little 
of Japan, of Cambridge and of the Admiralty, and 
yet stored away in his memory, doubtless, are 
reoollections, still vivid, of men, institutions and 
events of whioh the scientific and engineering 
worlds would gladly know more. The story of 
“Room 40“ may have to remain untold, but surely 
there are plenty of others beyond official ban. 
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From Palaeolithic to Neolithic in Britain 

The Mesolithic Age in Britain. By J. G. D. Clark. 
Pp. xxiii-f 223. (Cambridge: At the University 
Press, 1932.) 15s. net. 

I N most departments of life, each generation is 
prone to regard its immediate predecessor as 
living in outer darkness ; but it is scarcely fair of 
Mr. Clark to single out an ipse dixit which gained 
few, if any, adherents as an index of ignorance 
concerning the later stone age twenty years ago. 
It is, however, unquestionable that it is only 
during the last ten to fifteen years that archeoo- 
logical discovery has provided the material whioh 
has made possible, and indeed demanded, scientific 
treatment of the period between the upper 
palaeolithic and neolithic, regarded by older 
archaeologists not so long ago as a gap, on the 
scale and in such detail as it receives in Mr. Clark’s 
“The Mesolithic Age in Britain 1 ’. 

Almost entirely within the present century— 
it was in 1895 only that Piette explored Mas 
d’Azil—archaeological research has established a 
number of cultures, estimated by one archaeologist 
at seven, which now fill the former palaeolithic- 
neolithic gap, for which, as a whole, various names 
are in use. Mr. dark on logical and typological 
grounds elects ‘mesolithic’. It covers from the 
end of the Pleistocene to the full intrusive neolithic 
of the food-producers and the long barrow. Thus, 
it will be seen, he eliminates ‘early neolithic’ and 
makes the whole period cover some four millennia 
on de Geer’s chronology. This seems excessive, 
and Mr. Clark himself seems to regard it with 
some doubt; but it accords with the facts as at 
present known, and agrees with the present trend 
of thought, which moves in the direction of 
reducing the neolithic to narrow dimensions in 
time. It does, however, make easier of acceptance 
the survival of mesolithic types of stone imple¬ 
ments into the bronze age. But Mr, Clark stresses 
emphatically that the period is not “transitional”, 
since the cultures are “off the line of human 
progress”. 

As regards the cultures, Britain as a peripheral 
area is both derivative azid original. Continental 
types are locally developed. Thus the Azilian, 
now accepted as established and at an early date 
in north-west Britain, exhibits local differences in 
the characteristic harpoons and associated imple¬ 
ments, while at Cresweil, it is suggested as a 
hypothesis, the Upper Palaeolithic itself showed a 


microlithic tendency before the Tardenoisian 
appears. Even after its arrival Tardenoisian 
continues to exhibit Continental influence. Thus 
while Early Tardenoisian is found so far apart as 
the Isle of Wight and the Pennines and North¬ 
umbria, and, Mr. Clark thinks, may underlie the 
industries of the south of England, Middle Tar¬ 
denoisian influences come in from Belgium and 
are to be seen at their best in the Isle of Man ; 
while Late Tardenoisian appears in the neat 
goometric forms of Wangford, Scunthorpe and the 
Pennines. This last is absent in what Mr. Clark 
oalls Province B, south-east Britain, where axes 
or picks with tranche! cutting-edges and mesolithic 
points of non-geometrical type—industries in fact 
comparable with Maglemosian and Campignian— 
appear early in the mesolithic period, and occupy 
substantially the same period as the evolution of 
the mesolithic industries of Province A which 
covers the rest of the country. 

Mr. Clark’s survey of the evidence now available 
is an excellent piece of work. When much has 
still, we hope, to be discovered, it can possess no 
finality ; but it will have to be taken into account 
in all future work on the period. 

Foraminifera of the South Atlantic 

Discovery Reports. Issued by the Discovery 
Committee, Colonial Office, London, on behalf 
of the Government of the Dependencies of the 
Falkland Islands. Vol. 4. Foraminifera . Part 1 : 
The Ice-free Area of the Falkland Islands and 
adjacent Seas. By Edward Heron-Alien and 
Arthur Earland. Pp. 291-460 -f- plates 6-17. 
(Cambridge : At the University Press, 1932.) 
25$. net, 

T HE Falkland Islands area has a particular 
historical interest for the students of the 
Foraminifera, for it was in this region that 
d’Orbigny, the pioneer of the systematica of this 
group, obtained an important part of the material 
on which his great work was baaed. It is a matter 
for congratulation that this collection, much 
larger and from a wider area round the Islands 
than d’Orbigny’s, has, a hundred years later, 
fallen into the capable and experienced hands of 
the authors of this very fine report. 

It is interesting to find that as a general result 
of the determination of the species, they are able 
to confirm d’Orbigny’s opinion that the foraminL 
feral fauna of the South Atlantic is quite distinct 
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from that at the Pacific coast of South America. 
It is true that a few Pacific species occur in the 
Falkland Islands area, but they “appear to have 
been derived from more distant parts of the 
Pacific”. 

There is some resemblance between this fauna 
and the fauna of the British Isles, similar to the 
resemblance that Miss Pratt (in 1898) found between 
the littoral fauna of the Falkland Islands and that 
of our own shores as regards the Polyzoa and some 
other groups, and this may be considered as a 
further point for the discussion on Murray’s theory 
of ‘bipolarity’ which created so much interest 
some years ago. It is true that there are several 
species peculiar to the region and that others, of 
very wide distribution, such as the species of 
Spiroloculim, are absent, but it may seem sur¬ 
prising that, in such a large collection from an 
area so wide and so seldom visited, the number 
of new species, as described in this report, is not 
larger. This may be accounted for partly by a 
wisely conservative conception of the ‘species’ and 
by the great care which has evidently been taken 
to oompare new specimens, so far as that is 
possible, with the original types. 

We are told, for example, that Mr. Heron-Alien 
examined the d’Orbigny collection of Foraminifefa 
in Paris, and wets able to identify many of his 
specimens by comparing them with those col¬ 
lected and named by d’Orbigny himself. The 
account that is given of the present state of this 
collection is not the least interesting feature of the 
report, but it is sad to learn that so much that 
might have been preserved is now irretrievably 
lost. 

The magnitude of the task which the authors 
have undertaken may be indicated by the state¬ 
ment that more than 400 species or varieties have 
been identified, and of these, 45 are considered to 
bo new to soienoe. They were obtained from the 
dredgings on the oontinental shelf within the 100 
fathom line and outside it, but within the 500 
fathom line, at eight stations of the Discovery and 
49 stations of the William Scoresby expeditions. 
The &una of the oontinental shelf seems to have 
been fairly uniform, with thirteen common species 
of which Cassidtdina crassa and Uvigerina angulosa 
ore the dominant forms. 

In the systematic part of the report, only the 
names and localities of many of the old species are 
given but in others valuable comments on the 
and variations are made. In all eases 
thwe is a ooniiBe description of the new quotas 


accompanied by one or more—usually several— 
excellent drawings of them in the plates. 

The Bpeoies problem must have been extremely 
difficult to solve in the case of some of the genera. 
In the genus Lagena with its simple monolocular 
shell, no less than 82 species are recorded and some 
of these show a considerable variation. It is true 
that in some of these the species are said to have 
“no zoological value” but a study of the text and 
figures in this report supports the view that in 
this wide-spread, free-moving foraminifer there is 
a distinct differentiation into a large number of 
true specific groups. There wore comparatively 
few sedentary forms in the collection but of these 
perhaps the most interesting is a modified and 
oolourless variety of Polytrema , a genus which has 
not hitherto been recorded from the South Atlantic. 

The report is furnished with a good index, a full 
list of the literature on the subject, and the 
numerous figures on the eleven plates are of the 
highest artistic and scientific quality. S. J. H. 


Soil Science 

Soils , their Origin, Constitution and Classification : 
an Introduction to Pedology . By Prof. Gilbert 
Wooding Robinson. Pp. xv -f 390. (London : 
Thomas Murby and Co. ; New York : D. Van 
Nostrand Co., 1932.) 20s. net. 

O those engaged in the scientific study of 
soils and to agricultural chemists generally, 
Prof. Robinson’s book will need no special recom¬ 
mendation. Many of the recognised analytical 
methods for soils, for example, for inechanioal 
analysis, organic matter and exchangeable bases, 
were developed by Prof. Robinson and his staff at 
Bangor, in the course of systematic work on the 
chemical basis of soil characterisation and classifi¬ 
cation. Specialists will rightly expect to find in 
this volume a critioal account not only of such 
methods, but also of their bearing on field work 
and especially on the study of the soil profile and 
the process of soil formation. 

The volume has, however, a much wider appeal. 
It is free from those elementary expositions of 
plant physiology, microbiology and biochemistry 
which often form a large part of soil textbooks 
intended primarily for agricultural students. The 
treatment is philosophical rather than technical, 
and it may therefore be recommended with every 
confidence to workers in many other branches of 
natural and applied soienoe. The colloid chemist, 
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the oeramio chemist and the mineralogist will find 
a convenient summary of the modem develop¬ 
ments from J. T. Way’s original discovery of ‘base 
exchange’ materials in soils. The ecologist or the 
geographer will find precisely the type of material 
he needs in his attempts to relate vegetation or 
the practical exploitation of land to the intrinsic 
properties of the soil. The fact that this book 
appears in Messrs. Mur by’s well-known geological 
series will be sufficient evidence that the modem 
emphasis on the importance of climate and 
vegetation as soil-forming factors is balanced 
by a due consideration of geological ones, and 
of the part played by the soil in the weathering 
cycle. 

A considerable portion of the book is devoted to 
a description of the major soil groups and soil 
geography, with examples chosen from a muoh 
wider range of conditions than was possible in the 
earlier Continental textbooks. This volume 
should help to secure general recognition of the 
value of regarding the study of soils in their 
natural relationships as an independent branch 
of natural science, for which ‘pedology' appears to 
be the most satisfactory name. 

E. M. Crowtheb. 


Thomas Hornsby 

The Observations of the Reverend Thomas Hornsby , 
D.D., Savilian Professor of Astronomy and 
Radclijfe Observer , made with the Transit Instru¬ 
ment and Quadrant at the Radcliffe Observatory, 
Oxford , in the Years 1774 to 1798. Reduced by 
Dr. H. Knox-Shaw, Dr. J. Jackson and W. H. 
Robinson. (Published by order of the Radcliffe 
Trustees.) Pp. 145. (London: Oxford Univer¬ 
sity Press, 1932.) 

HE observations of the Rev. T. Hornsby, the 
first Radcliffe observer at Oxford, are 
among the most accurate of those made during 
the eighteenth century. He possessed good 
instruments, and obtained an astonishing number 
of observations between 1774 and 1803. But he 
left himself no time for reducing his observations, 
and they remained unreduced for more than a 
century. Mr. Stone and Dr. Rambaut made 
efforts in this direction. The present Radcliffe 
observer, Dr. Knox-Shaw, was successful in obtain¬ 
ing a grant for this purpose from the Government 
Grant Committee of the Royal Society. Sir 
Prank Dyson allowed Dr. Jackson, then chief 
assistant at Greenwich, to help in the work, and 
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a large part of the reductions has now been 
completed and published. 

The stages of the work are described very fully 
in the introduction; the greatest care was taken 
to eliminate systematic errors, such as diurnal 
terms in the clock rates, and the accuracy of the 
right ascensions appears to approach closely to 
that obtained with the best modem instruments. 
The declinations offered greater difficulty, being 
made with a quadrant, which is a less reliable 
instrument than a transit circle ; but here also 
great pains have been taken to obtain the best 
results possible. A study of the probable error of 
an observation shows that those in right ascension 
are smaller than Bradley’s, but those in declination 
are somewhat larger. This is ascribed to the fact 
that HomBby used to observe with both instru¬ 
ments at the same transit; the declinations were 
taken in the middle of the transit, and must have 
been made in haste. 

A diagram is given showing the mean corrections 
to Boss’s right ascensions of stars for 1785 for 
each hour of R.A. These are all smaller than 
0 *01 sec.; comparison with Eichelberger's positions 
gives considerably larger residuals. 

The volume contains the observed positions of 
the sun, the moon, Mercury, Venus, Mars, Jupiter, 
Saturn, Uranus. Positions from Newcomb’s tables, 
for comparison with the observations, have been 
computed for the sun and Venus for the whole 
period (the ephemeris of Venus was computed by 
Mr. B. F. Bawtree); Mercury, Saturn and Uranus 
were compared with the tablefl for the years 1780 
to 1784. The moon and the remaining planets 
have not yet been compared with tabular posi¬ 
tions. 

The observations of the sun were discussed with 
the view of determining equinox corrections and 
equator points. In the case of Mercury and Venus, 
a difficulty arose; when Hornsby recorded an 
observation of the centre, this was at first assumed 
to be the centre of the illuminated portion, but 
it appeared from the results that he was trying 
to observe the estimated position of the actual 
centre. He did not succeed in this, and an empirical 
correction, depending on the phase, has been 
applied. 

The following are the mean values of observed 
position minus Newcomb's tabular position fin* 
Uranus: 1781 R.A. -0-24 sec.; Deed. 4-l^J 
1782, -0*22 sec.; + 0/7*; 1783, -0*18 ^ 

+ 0*7*; 1784, —0*17 sec.; awl 

unexpectedly large, and ahcfyr that the 
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when fully compared with the tables, will be of 
value for correcting the orbit of Uranus. There 
were four observations in 1781, seventeen in 1782, 
nineteen in 1783, eight in 1784. 

Dr. Jaokson read a paper on Hornsby’s observa¬ 
tions of Mercury at the meeting of the Royal 
Astronomical Society on December 9, 1932. He 
showed that they indicated a rate of motion of the 


Short 

Braunsche Kathodensirahlrohren und ihre Anwend- 
ung . Von Dr. E. Alberti, Pp. vii+214. (Berlin: 
Julius Springer, 1932.) 22.20 gold marks. 

This book will be of more use to those who already 
know most of the things that it contains than to 
the general reader or to those who contemplate 
taking up cathode ray oscillography. It is an 
uncritical and not very attractively arranged com¬ 
pilation from the literature of the subject, based 
on a useful, but far from complete, bibliography 
of 292 entries. The author’s official position in the 
German Patent Office is perhaps reflected in the 
freedom with which he draws on patent specifi¬ 
cations, American, British, French, German, and 
Swiss, for details which are not accessible else¬ 
where ; the value of the book is substantially 
enhanced by the use of these sources. 

The dangers of a work derived more obviously 
from paper sources than from intimate personal 
handling of the apparatus discussed are sufficiently 
apparent, and they are increased when the range 
of search is so surprisingly patchy as in the present 
instance. A book on cathode ray tubes and their 
applications which contains no reference whatever 
to the work of Thun in Germany, Holweck and 
Dauvillier in France, Appleton, Watt and Herd in 
Great Britain, Namba in Japan, Friis in the United 
States, to take random examples, is unsatisfactory ; 
the lack of balance is not confined to omissions. The 
very important contribution made by von Ardenne 
in Berlin in his development of a much improved, 
sealed-off oscillograph seems to have escaped the 
author’s attention, and Zworykin narrowly escaped 
exclusion, appearing only seventeen lines from the 
end of the book. 

Electrical Phenomena in Oases, By Dr. Karl 
Kelchner Darrow. Pp. xvii+492+4 plates, 
(London: Baillike, Tindall and Cox, 1932.) 
42s. net. 

The title of this volume indicates, not necessarily 
a wider scope than that of the classio treatise 
familiar to all, but the need for stressing a dif¬ 
ference of outlook. Dr. Darrow rightly remarks 
on the advantages of regarding the current in, 
*ay, are, between electrodes as but a minor 
feature of the hurly-burly of disrupted atoms; free 
kectjxmii And po^ive ions which helps to deter- 

. Bis 


perihelion agreeing with the Einstein value within 
1" per century. This is an example of the valuable 
contribution that this volume makes to funda- v 
mental astronomy. Astronomers owe a debt of 
thanks both to Hornsby for his careful observa¬ 
tions, and to those who have given many years of 
labour to putting them into a useful shape. 

A. C. D. Crommelin. 


Reviews 

book, opening with a very clear account of ionisa¬ 
tion and excitation, proceeds through a discussion 
of interception and scattering to the end of the 
first section, which is thus concerned primarily 
with “the actions and adventures of the individual 
atomic particles which underlie electrical pheno¬ 
mena in gases”. The second division of the book 
deals with drift phenomena, and its component 
chapters are headed “Theory of Drift”, “Data of 
Mobility”, “Diffusion of Ions in Gases”, and 
“Recombination and Attachment”. Then, as the 
author genially remarks, with Chap, ix “the pro¬ 
founder mysteries begin” and more than two 
hundred pages are devoted to break-down, space- 
charge, plasma and sounding-electrodes, the self- 
Bustaining glow, and the self-sustaining arc. 

The book is well produced, and it is almost 
unnecessary to add that the presentation of the 
subject is admirably clear, concise and critical. 

A. F. 

Joca&ta's Crime : an Anthropological Study. By 
Lord Raglan. Pp. xii f-215. (London: Methuen 
and Co., Ltd., 1933.) 6*. net. 

“Jocasta’s Chime”, as unravelled by Lord 
Raglan, presents a dual problem—the interpreta¬ 
tion of the (Edipus myth, and the explanation of 
the universal horror inspired by sexual unions 
which are regarded as incestuous. Lord Raglan 
examines current theories and probes their weak 
points. He holds, rightly, that incest cannot be 
considered in isolation, but must be taken in 
conjunction with other customs,affecting the rela¬ 
tion and union of the two sexes, such as mother- 
in-law avoidance, the seclusion of women at 
certain times, and the like, and bases upon his 
analysis of the whole group an ingenious deriva¬ 
tion for the taboos which have gathered round 
marriage and the two sexes. An equally ingenious 
interpretation of the (Edipus myth is offered, in 
which it is suggested that it is the “book of words” 
of a widely distributed ritual which periodically 
represented the creation and embodied human 
sacrifice and a ceremonial union of divine bride 
and groom which was an infringement of the incest 
taboo. Hence he concludes that those who com* 
mitted incest, having passed through the initial 
stage of a ritual, must be sacrificed, lest the effect 
which the rite was intended to secure, the fertility 
of man and crops, should be vitiated. 
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History, Psychology and Culture . By Prof. Alex¬ 
ander G olden weiser, Pp. xii + 475 + xii. (Lon¬ 
don : Kegan Paul and Co., Ltd., 1933.) 18s. 

net. 

In this volume Prof. Goldenweiser has re-issued, 
in very much revised form, a number of papers 
and essays, which, as he says, represent his 
cumulative contribution over a score of years to 
social theory. Of these the most considerable, 
both as a critical review and as a piece of construc¬ 
tive work, is the article on totemism. The theories 
of Sir James Frazer, as representing the evolu¬ 
tionary school, and of the diffusionists, are 
subjected to much acute criticism from the point 
of view of one who has been trained in the 
historico-geographieal and psychological methods 
of Prof. F. Boas. It is of interest to note that 
the author marks a growing tendency among 
social anthropologists in the United States to 
leave their methodological preoccupations in 
favour of more constructive thinking. 

Two lectures, semi-popular in manner, but 
serious in purpose, deserve careful study. They 
indicate how an American anthropologist, who is 
in a peculiarly favourable position to estimate the 
gravity of racial problems, looks at the inter¬ 
racial situation as it is in the world to-day and 
probably will be to-morrow. 

The Birth of the Nations : from the Unity of Faith 
to the Democracy of Money. By Valeriu Marcu. 
Translated by Eden and Cedar Paul. Pp. 
vii+287 + 12 plates. (London; George Rout- 
ledge and Sons, Ltd., 1932.) 15a. net. 

In this volume is found a study of the influenoe 
exercised by some outstanding personalities upon 
the Thirty Years' War. The resulting emergence 
of Germany as an independent nation, and the 
loss of status by Spain and Austria in the comity of 
nations are exhibited in a succession of interesting 
pages. Campanella, Richelieu, Mazarin, Wallen¬ 
stein, Gustavus Adolphus and others pass in 
pageantry before our eyes. Illuminating remarks 
are intersj>ersed, such os, “Each commodity has 
hidden within it the sufferings of one or of many 
human beings” ; “Man has inherited the curse of 
being too complicated for his own understanding” ; 
“If you were to throw into a wine-press all the 
officially-announced causes of War, you would 
not be able to squeeze one drop of truth out”. It 
transpires, incidentally, that the French bour¬ 
geoisie demanded a Habeas Corpus Act so long 
ago as 1648, but did not reoeive one until quite 
recently. P. L. M. 

The Archceology of Yorkshire . By Frank and 

Harriet Wragg Elgee. (The County Archaeolo¬ 
gies.) Pp. xv + 272 +12 plates. (London : 
Methuen and Co., Ltd., 1933.) 10*. 6 d. net. 
Yorkshire, the first of the northern counties to 
appear in the “County Archaeologies Series”, is 
one of the most interesting county areas in the 
whole of England to the archaeologist who is not 
exclusively occupied with the Palaeolithic and 


earlier periods, for which it has little or only 
doubtful evidence. With this exception, it is rioh 
in archaeological material in the periods covered 
by the scheme of the series, while the distribution 
and character of its geographical features lend 
themselves readily to a demonstration of the 
relation of environment and culture. Mr. and 
Mrs. Elgee have made the best use of their wide 
and detailed knowledge of tho antiquities of the 
county. They have selected their material with 
groat skill and discrimination, although they have 
felt their task to be “filling a mere pint pot with 
a gallon.of Tadcaster ale”. 

A Short History of the World's Shipping Industry* 
By C. Ernest Fayle. Pp. 320 + 8 plates. (Lon¬ 
don : George Allen and Unwin, Ltd., 1933.) 
12*. 6d. net. 

In spite of the widespread interest in all that 
pertains to ships and shipping, there seem to be 
very few books dealing with the history of shipping 
as a whole. The subject is naturally a vast one* 
and Mr. Fayle has done well to condense it into 
one small volume without distorting his subject. 
He successfully treats the subject from the earliest 
ships to the problems of to-day, and while his 
book deals largely with the economic aspects of 
shipping in every age, it does not neglect the evolu¬ 
tion of the ship itself and the development of 
navigation. There are useful bibliographical 
references for each period and eight illustrations 
from engravings and wood-cuts in the Macpherson 
Collection. In spite of its small size it is an 
important work. 

Robert Koch. Von Prof. Bruno Heymann. Teil 1 : 
1843-1882. (Grosse Manner; Studien zur 
Biologie des Genies, herausgegeben von Wilhelm 
Ostwald, Band 12.) Pp. v+353+6 plates. 
(Leipzig: Akademische Verlagsgesellschaft 

m.b.H., 1932.) 18 gold marks. 

A full and detailed account, human as well ad 
scientific, of the first forty years of a great bacterio¬ 
logist. There is a number of interesting pictures 
and facsimiles, and the tale is carried up to the 
discovery of the tubercle bacillus fifty years ago. 
It illustrates very clearly how the progress of 
bacteriology has depended on the development of 
appropriate technique. The book is well produced 
and not expensive. 

Physiology of Bacteria. By Prof. Otto Rahn. 
Pp. xiv+438. {Philadelphia: P. Blahiston’s 
Son and Co., Inc., 1932.) 6 dollars. 

Bacteria flourish under such an exceptional range 
and variety of conditions, and their foodstuffs and 
modes of metabolism are so diverse that a succinct 
account of their physiology is of general interest. 
This, Prof. Rahn has well provided, more perhaps 
from the point of view of a chemist than of A 
biologist. He treats successively of the supply of 
energy, the conditions of growth and the 
mechanism of death. An appendix deals with the 
sizes of bacteria. ?i 
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The Genetics of Cancer* 

By Pbof. J, B, S. Haldane, f.r.s. 


T HE statement is occasionally made, and as 
frequently denied, that cancer is hereditary. 
It is, of course, clear that environmental influences 
can play a leading part in determining the pro¬ 
duction of cancer. 

The question is whether nature, as well as 
nurture, is of importance. By far the most 
satisfactory evidence on this point comes from 
a study of genetically homogeneous populations 
of mice. By brother-sister mating for many 
generations (more than fifty in certain cases) pure 
lines can be built up in which the individuals are 
all homozygous for the same genes, apart from 
rare cases of mutation. By crossing two pure lines 
we obtain a population which is also genetically 
uniform, but not homozygous. Their progeny, 
however, is not genetically uniform. 

In such a population, we can study three types 
of cancer : 

(1) due to transplantation of a tumour from 
another animal. 

(2) duo to a carcinogenic agent. Those inolude 
tar, the hydrocarbons shown to be carcinogenic by 
Kennaway and his colleagues, certain parasitic 
worms, and X-rays. 

(3) spontaneous tumours; that is, tumours 
arising for no, at present, assignable cause. 

Now the order of ease of study is the above. An 
inoculated tumour can be judged as a ‘take’ or 
otherwise within a month. Tar painting may 
produce tumours within six months; but spon¬ 
taneous tumours in many lines do not reach their 
maximum incidence until an age of eighteen or 
more months. Hence our knowledge of tumour 
etiology is in the above order, though the order of 
practical importance for medicine is clearly the 
reverse. 

It may be said at once that there are enormous 
differences between different lines as regards all 
three types of cancer. The genetics of reaction to 
transplantable tumours have been very fully 
worked out by Little and his colleagues. The laws 
disclosed are precisely similar to those which 
govern the transplantation of normal tissue or the 
transfusion of blood or of leukmmic corpuscles. A 
tumour arising spontaneously in one member of & 
pure line can be transplanted into all other 
members of it (actually more than 99 per cent of 
successful ‘takes' can be achieved). Further, it 
can be transplanted into every F t mouse one of 
whose parents belonged to the pure line, but if 
these are mated together or out crossed, only a 
Minority of their offspring are susceptible. This 
at once suggests that susceptibility is due to the 
possession o? certain dominant genes. This theory 
is fuHy oonfitmed by experiment. Supposing that 
* line & conies » pairs of genes AABBCV ..,. 

adhrerw! at the Royal IsstRutUm on 


which are needed for tumour growth, and are not 
found in a line Y f then the F % will be AaBbCc ,..., 
and 100 per cent susceptible. Of the back-cross 
from mating of the with Y , only (|) n will carry 
all n genes, and of the F ti (f )* will carry them, and 
thus be susceptible. In a number of cases, Cloud¬ 
man 1 found that the two values of n so calculated 
were in agreement. The number of genes ranged 
from 2 to about 12, 

Similarly, a tumour arising spontaneously in a 
F j individual, between two pure lines, in general 
requires in its host m genes contributed by one 
parent, and n contributed by the other. In such 
cases the tumour will grow in all the F u in (i) w 
of one back-cross, (£)" of the other, and 
Q f the Ft. Thus Bittner 8 found in one 
case m — 4, n — 1, while the observed value of m -f n 
was 5. 

Occasionally a tumour in the course of trans¬ 
plantation changes its character, so that it becomes 
transplantable into a larger proportion of a mixed 
population (F% or back-cross). It is then found 
that one or more genes loss are required for sus¬ 
ceptibility in the host. 

These facts can be explained if the host only 
reacts to a transplanted tumour so as to destroy 
it as the result of foreign antigens in that tumour, 
just as a recipient agglutinates the corpuscles of a 
donor if they carry foreign isoagglutinogens. On 
this hypothesis each gene is responsible for the 
manufacture of a particular antigen, as in the 
case of the red corpuscles. However, the 
genetical facts are quite independent of this 
hypothesis. 

A thorough study of these phenomena is under 
way in Little’s laboratory. The genes required for 
susceptibility to different tumours are being com¬ 
pared. Thus it was found that a number of tumours 
arising in the same line required the same basic 
gene for susceptibility, but each demanded a 
different assortment of extra genes. Some of these 
genes have been located, by means of linkage 
studies, in the same chromosomes as genes re¬ 
sponsible for colour differences. 

The tendency to develop cancer as the result of 
tarring varies greatly in different lines. Thus 
Lynch 8 compared two lines A and B which differed 
in their spontaneous tumour rates, A having a 
higher incidence of spontaneous lung cancer than 
B. These tumours, however, never appeared 
before the age of 15 months. By tarring a large 
area of skin between the ages of 2 and 6 months, she 
induced lung tumours before the age of 13 months 
in 85 per cent of line A , and 22 per cent of line B. 
The difference was 0*3 times its standard error. 
On crossing A and B she found 79 per cent sus¬ 
ceptibility. The back-cross to A gave 81 per cent 
susceptibility, while that to B gave 39 per cent. 
These figures suggest that susceptibility is 
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determined, among other things, by a number 
of dominant genes. Other workers have obtained 
essentially similar results. Their importance for 
non-genetical workers on cancer is considerable. 
It is clear that in comparing the efficacy of two 
different carcinogenic agents, far fewer mice need 
be used in a pure line than in a mixed population, 
and it is worth noting that the variance in a 
mixed population is only about halved when litter 
mates instead of individuals taken at random are 
used as controls. 

In the same way, Curtis, Dunning and Bullock 4 
state that in the rat they have found that sus¬ 
ceptibility to cancer, on infection with the eestode 
Cysticercvs , is strongly inherited. 

The problem of spontaneous cancer presents 
much greater difficulties. In no line can one 
obtain 100 per cent of deaths from cancer, becauso 
over the long period necessary, deaths from other 
oauses cannot be prevented. But some idea of 
the conditions in a highly cancerous line can be 
obtained from the work of Murray 6 . In a particular 
inbred line, 1,938 females lived to be more than 
7 months of age. Of these, 65 per cent died of 
mammary carcinoma, or were killed when severely 
affected with it. Above 80 per cent of deaths in 
females more than twelve months old were due 
to this cause. None survived for 23 months and 
probably none would have reached two years 
without cancer had all deaths from other causes 
been prevented. 

In such a line we can observe the effects on 

? )ontaneous cancer of prophylactic measures. 

hue of 198 females ovariotomised at 7 months, 
only 40 per cent died of mammary cancer, and ono 
of these reached the age of 30 months. Still more 
striking is the fact that not a single operated female 
living beyond 22 months developed mammary 
cancer. It follows that in this stock the ovary 
plays an important part in the causation of 
mammary carcinoma. It is clear that a pure line 
(or the Fi hybrids of two pure lines) furnish ideal 
material for the determination of factors in the 
environment favourable or otherwise to the de¬ 
velopment of cancer. 

In contrast with such lines are others with an 
extremely low susceptibility to spontaneous 
tumours under ordinary laboratory conditions. A 
cross between such lines generally gives a hybrid 
generation with a cancer mortality nearly so high 
as that of the more susceptible line. Indications 
of linkage with colour genes have been obtained 
in one case. 

It is important that the location of tumours 
is highly specific. One line has a high death- 
rate from mammary carcinoma in females 
only, and few tumours elsewhere. Another line 
has a heavy incidence of primary lung carcinomata 
in both sexes, and little mammary caramoma. A 
third has few carcinomata of any kind, but 
sarcoma is not very rare. The genetics of spon¬ 
taneous cancer will clearly be very complicated, 
and it is quite ludicrous to ascribe it to the activity 
of one gene, dominant or reoesUm* ■ \< 
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Besides the work described above, a good deal 
has been done on stock which was not genetically 
homogeneous. From this work it is clear that, 
while a tendency to spontaneous cancer is hered¬ 
itary, it is not due to a single gene, dominant or 
recessive, and also that a particular localisation of 
cancer may be hereditary. Thus Zavadskaia* 
found 13 out of 45 tumours in the oocipital region 
in one particular line, and only 1 out of 212 in 
other lines. But all work with genetically hetero¬ 
geneous material is unsatisfactory, because any 
individual may die before reaching the cancer age, 
and no other individual will be of just the some 
gonetical make-up. Hence really exact work is 
impossible. 

In the same way, human cancer tends to 'run 
in families’ to some extent, but preoise analysis is 
only possible where, as with retinoblastoma and 
some sarcomata, its victims are attacked early in 
life. Hero there is reason to believe that a single 
dominant gene is mainly responsible for the 
cancerous diathesis, though environmental and 
possibly other genetic factors may be concerned 
as well. 

A particularly clear case of the interaction of 
nature and nurture in cancer production is found 
in the case of human xeroderma pigmentosum, 
almost certainly a reoessive character. Here the 
skin becomes inflamed, and ultimately cancerous, 
under the influence of light. We could speak with 
equal logical propriety of the reoessive gene or the 
light as the 'cause' of the cancer, but as the 
former is rare, and the latter universal, it is 
more natural to regard the cancer as genetically 
determined. 

Thus we have evidence of many different types 
of genetical predisposition to cancer, and although 
the data available on mice suggest that this pre¬ 
disposition is generally due to multiple dominant 
genes, it would certainly be incorrect to apply 
this theory to all human types of malignant 
disease. 

The theory has been held by Boveri, Strong, 
and others, that the difference between a cancer 
and a normal cell is of the same character as that 
between the cells of two different varieties, that 
is to say, due to chromosomal aberration or gene 
mutation. This theory cannot of oourse be proved 
or disproved by genetical methods, as cancer oeils 
do not reproduce sexually, and it is only by sexual 
reproduction that the geneticist can distinguish 
nuclear changes from plasmatic changes or virus 
infections. 

The geneticist is concerned with the differ? 
ences of 'nature* (in G&lton’s sense of the 
word) which play their part, along with environ¬ 
mental differences, in determining whether ^ 
given animal will or will not develop cancer. He 
is not particularly qualified to determine whether 
the difference between a normal cell and a canoer 
cell is analogous to that between sister gametes 
produced at meiosis, or to the diiferenoewhioh 
comes about atother cell divisions in ; 1 
of differentiation. The ' 
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moe of genetics for the study of cancer need not 
lead to any decision on this point. 

To sum up, we can devise conditions under 
which either nature or nurture will play a pre¬ 
dominant part in determining the incidence of 
cancer* Neither factor can possibly be neglected 
in a comprehensive survey. Except in a few cases, 
such as retinoblastoma, our knowledge is not 
sufficient to warrant interference with human 


breeding on eugenio grounds. Nevertheless, it is 
probable that in the ultimate solution of the 
problem of human cancer, eugenical measures will 
play their part. 

1 Cloudman, A. M., Amer. J. Cancer, 16, 668 ; 1932. 

1 Bittner, J. J., Amer J. Cancer, 16, 2202; 1931. 

• Lynch, 0. J., J. Exp. Med. t 46, 017 ; 1927. 

• Curtis, Dunning and Bullock, Amer. Nat., 67, 73 ; 1933. 

■ Murray, W. S., Science, 76, 646; 1032. 

• Zavadakala, J. Oenetice, 27, 181; 1933. 


Gem Stones* 

By Prof. W, T. Gordon 


T HE first essential of a gem is that it should 
be beautiful and attractive, but if the beauty 
be ephemeral the gem will not command continued 
popularity. Occasionally on attractive colour in 
a material will assume a paler tint, or vanish 
entirely, or even change to an opaque black shade. 
Or again, the surface may tarnish and all its 
beauty disappear. Change of colour, however, is 
not the only factor that may mar the glory of a 
beautiful substance. Lack of resistance to wear 
is very undesirable, particularly in transparent 
materials, and not all beautifully coloured minerals 
have the property of durability. 

There is also a psychological factor that must 
not be omitted. Unless the material is rare it is 
little prized. Beauty therefore has to be accom¬ 
panied by durability and rarity before popular 
opinion will consent to apply the term gem stone 
to any substance. The artistic and educated mind 
may resent this attitude, but vox popidi is in 
this connexion vox dei, so far as monetary 
values and general acceptance of the term are 
concerned. 

At the moment, however, beauty will bo con¬ 
sidered paramount, and there are several natural 
minerals that come into the category of gem stones. 
The methods adopted to display the maximum 
beauty are based on scientific principles, although 
these were nearly all discovered by the lapidary 
through experience, before they were formulated 
by the man of science. It is these laws and the 
methods adopted by the lapidary to secure their 
operation that will be considered here. 

The natural minerals classed as gem stones may 
be opaque, translucent or transparent, and do not 
belong to any special category so far as their 
chemical composition is concerned : while one and 
the same material may occur in a great variety 
of colour and many degrees of transparency. 

It seems probable that the earliest gems were 
attractively coloured substances with some degree 
of lustre, that property depending on the intensity 
of the fight reflected from the surface. Were that 
AUriSteosmo&thed and polished, the lustre would 
be inoreesed and the full value of the colour 

AeUrered «t the Boy*! Iwtttutton as 


developed. As large continuous areas give the 
finest effects, curved surfaces were worked on the 
materials in order that the colour and lustre might 
be visible from any angle. The term cabochon is 
applied to this stylo of cutting, and the cabochon 
may be deep or shallow. When deep, the top 
surface may be ellipsoidal (oblate or of revolution) 
and is often called tallow-topped ; when shallow, 
this term is not applied. The stone may have a 
flat base, a rounded base or & hollow base, and 
these styles are oalled cabochon, double cabochon, 
and hollow cabochon respectively. When the 
colour is deep and the material translucent, a 
hollow cabochon specimen is frequently lined with 
gold or silver foil on the hollow side, and the 
colour is much enhanced by light reflected through 
the stone, from the bright metal surface on the 
base. 

Another class of gems, both opaque and trans¬ 
lucent, exhibits a fibrous habit or has inclusions 
or even cavities, arranged in parallel series. If 
the fibres, inclusions or cavities are very delicate, 
and are set parallel to definite directions, light is 
reflected more intensely from the long edges of 
these, and a luminous zone or set of intersecting 
luminous zones is produced. Along with the 
natural colour of the material these bands of light 
produce an attractive appearance. Such stones 
are also cut in a rounded or oval form, and are 
termed cat’s-oyes or star-stones according as 
there is one luminous band or three intersecting 
bands. 

Thus far the only scientific principles involved 
have been the formation of smooth, rounded shapes 
that will function in the reflection of light coming 
from any direction ; and the larger the surface 
the better the effect. 

’ The finest results of the lapidary’s skill are seen, 
however, in the treatment of transparent gems, 
coloured or uncoloured, and the latter illustrate 
in the highest degree the skilful application of the 
principles of the refraction, reflection, dispersion 
and interference of light. 

In coloured gems the beauty lies largely in that 
colour, whether the material be transparent or 
opaque; but, in colourless stones, the beauty 
must be developed by the drill of the artificer. A 
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caste of colour in water-dear stones is a great 
blemish, for there is considerable absorption of 
light and consequently a loss in brilliancy. While, 
therefore, a distinctive colour may be tolerated 
or even prized, a shade of colour is always detri¬ 
mental. 

In Nature, many minerals occur in a glassy 
clear condition; with fair crystal shape. These 
are attractive because of the brilliant flashes from 
the natural facetB, and doubtless caught the atten¬ 
tion of early man ; but when, and where, it struck 
some individual to improve the natural faces, by 
polishing them to a greater extent than Nature 
had done, we do not know. It also seems to 
have been discovered at an early date that a 
facet perpendicular to a flaw minimised the effect 
of the reflection of light from the sides of that 
flaw, and these discoveries led to the display of 
the lapidary’s skill in placing reflecting facets all 
over the surface of the gem, and thus adding to 
its beauty. But they did not lead at once to the 
development of the wonderful ‘life’ of the modem 
gem. 

Now natural crystals usually occur with faces 
developed on one end and on the sides ; therefore, 
although the faces reflect a good deal of light, the 
moiety that is refracted into the crystal, as a result 
of oblique incidence on these faces, is not returned 
to the surface to any extent; it passes into the 
matrix on which the crystal has grown. Indis- 
oriminate setting of facets on a mineral, however, 
will have the effect that some of these faces will 
be nearly opposite others, and one could speak 
of a front and a back to the gem. At the front 
some light would be reflected, but some would 
also bo refracted into the material, and, should 
this light impinge on the back facets within the 
angle of total reflection, it would be reflected inside 
the material and perhaps returned to, and emitted 
from, the front. Had such internally reflected 
light remained unchanged during its passage 
through the material, little notice would be given 
to it, but it has suffered dispersion into the 
prismatic colours of the rainbow, in addition to 
mere reflection from face to face. 

But the older lapidaries covered the front of 
the gems with small facets to such an extent that 
little light actually entered the stone, and con¬ 
sequently the wonderful ‘life 5 was rarely disclosed. 
Many of the diamonds of history were cut in this 
way, and they are, on the whole, duller and less 
interesting than they might have been. Of course, 
a minimum amount of material was used up 
during the processes of cutting and polishing by 
this method. 

Probably the earliest step towards the modem 
ideal in cutting was taken by Lodewyk van 
Berguem about 1470. A descendant of his, writing 
in 1009, claimed that his ancestor had invented 
the process of cutting diamonds; but this is 
evidently erroneous, for there are records of a 
guild of diamond cutters in Burenberg so early 
as 1375. Van Berguem discovered that absolute 
symmetry in the arrangement of facets on a gem 


improved the general effect, and the pmddoque 
style of cutting is usually attributed to him. 
To-day we think this style rather dull, but it is 
certainly more attractive than the styles of the 
Oriental lapidary with their multitude of small 
faoets arranged with scarcely any regard for 
symmetry. 

Towards the middle of the sixteenth century 
another forward step was made and the rose-cut 
dev ted. Here a number of triangular facets are 
placed on the surface of the gem. The facets are 
usually triangular and equilateral in shape, but 
unless the stone is rather thick the ‘life* of the 
gem is not really marked. All these methods of 
cutting were more concerned with economising 
material and hiding flaws than developing the full 
beauty of the gem. 

Another century passed before Cardinal Mazarin 
suggested that the prismatic effects (‘life*) should 
be sought, rather than mere bright flashes from 
the surface faces, and he had certain diamonds 
re-cut by the lapidaries in order to secure such 
effects. The improvement was most marked and 
diamonds cut in this way were called ‘mazarins* 
in honour of the discoverer. In this style of cutting 
the top facets were made rather larger than 
before, and the back faces arranged at fairly steep 
angles, and the absolute symmetry introduced by 
Van Berguem was retained. As a matter of faot, 
the natural octahedral faces of the crystal of 
diamond were made the basis of the shape, which 
was therefore rather square. Extra facets were 
made along the edges of the large natural faoes of 
the crystals and so the gems were termed double¬ 
cut. 

Peruzzi added still further to the number of 
facets, especially round the centre or girdle of the 
gem, and these were said to be triple-cut. The 
effects were striking and the Btyle was known as 
the brilliant* cut. Compared with modem brilliants 
these were dull, though much brighter than the 
older styles. They were still too thick, and doubt¬ 
less it was the desire to economise the material 
that prevented the attainment of the ideal beauty 
of the diamond. By reducing the angle between 
the black faoets and the plane of the girdle—and 
incidentally losing more material—and altering 
the angle of the comer facets on these older styles 
of brilliants, a better effect was obtained. In the 
process the stone becomes rounder in shape, and, 
to-day, the best type of brilliant is the round 
form. 

Tolkowski has shown recently, from theoretical 
considerations, that the angle of the back facets 
should be 48° 52'. This would secure the greatest 
brilliance and 'life*. But a slight loss of brilliance 
is accompanied by added ‘life*, and, when the 
angle is 40° 45', the best all-round effect is attained# 
It is true that a great deal of material is lost iff 
the process, and about 52 per cent of the original' 
weight of material may be ground away* The 
older lapidaries simply dared not lose so much 
material, or their patrons would probably hjfcyd 
aocUaed them of pilfering. 
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Recently fashion has been experimenting with 
straight line effects, and many diamonds hare 
been re-cut in corresponding ways. The beauty 
is not the best attainable, but the effects are not 
so dull as in the older squarish styles, for no 
attempt is made deliberately to economise material. 
The style adopted is called the step- or trap- cut, 
a type very appropriate to ooloured gems but not 
really inappropriate to uncoloured material. In 
fabricating individual specimens of diamond, there 
is a constant compromise between fashion, loss 
of material and perfection of effeot; and, while 
the round brilliant is the best compromise between 
effect and loss of material, the dictates of fashion 
cannot be neglected. 

On account of the high angle of total reflection 
in diamond, the return of almost all the refracted 
light by total reflection from the back oan be 
secured by cutting a small number of facets on 
the back. The light so returned is also dispersed. 
But other clear gems have lower angles of total 
reflection, and consequently several series of facets 
must be placed on the back to secure the return 
to the front of an adequate amount of light. The 
facets must also be arranged at several different 
angles. Near the girdle the facets are steep and 
nearer the base they are set at flatter angles. As 
a consequence the facets are smaller. 

In the zircon -cut (used in the case of the zircon 
gems) the style adopted is a close approximation 
to the brilliant, but there is an extra set of small 
faces alternating with the main back facets, and 
set round the central facet at the back. In other 
white gems several extra series must be intro¬ 
duced into the back to secure the maximum 
return of light by total reflection. The dispersion 
of light has also to be remembered, but the degree 
of dispersion is, in most cases, so alight, as com¬ 
pared with that in the diamond, that this property 
is rarely considered. Brightness rather than ‘life 1 
is sought, and the cutting is arranged accordingly. 
The shape then is controlled by the original shape 
of the specimen and the formation of a bright 
sparkling gem with so littlo lose as possible. Con¬ 
sequently the shape on the back is terraced, each 
step a little flatter than the one above, and the 
style is termed step- or trap -cut (from the Scandi¬ 
navian trappa , a step). 

Among ooloured gems there are three classes, 
those with one unvaried tint, those with pleo* 
chroism, and those that are ooloured by the 
interference of light reflected from inclusions, 
or from thin film* of different refraotivity, in the 
interior. 

In the first category the shape is arranged to 
permit the maximum of light to enter and to be 
emitted after total reflection from the back. To 
secure these two effects the facets on the front 
are made so large as possible, and those on the 
hack arranged in tiers. The trap-cut is frequently 
used both on the front and on the back, especially 
fr^dhy when straight-line effects are the fashion; 
hutttfrcintia often brilliant-out, and the back 
al&hex or zircon-cut.; 


Should the colouring material be streaky the 
front is made parallel, or nearly parallel, to the 
streaks of pigment, and thus a uniform tint is 
imparted to the whole. If the colour be in patches 
the best effeot is secured if the coloured patch is 
arranged near the centre of the baok for, in that 
case, most of the refracted light will pass through 
the ooloured patch either before or after, suffering 
total reflection at the baok facets, and so a unif orm 
colour will again be imparted to the light emergent 
at the front. 

The colour in pleochroic minerals varies with 
direction, but one colour is more pleasing than 
any other, and the lapidary strives to retain that 
tint in the finished gem. The front is cut either 
trap or brilliant style, and set so that the central 
facet is perpendicular to the direotion of best 
oolour. The back is trap-out, but it is elongated 
bo that the facetB across the direction of the least 
desirable colour are small and steep, and con¬ 
sequently return very little light to the front. The 
facets that cross the direotion of good colour are 
made large, and at low angles, so as to reflect 
so much light as possible to the front. Some¬ 
times a modified zircon-cut is used on the back 
with those facets across the direction of undesirable 
colour set at a steeper angle than the others. In 
this last cose the whole gem has an elongated or 
cushion shape. 

When the colour of the gem is due to the inter¬ 
ference of light reflected from internal structures— 
inclusions or films of material of slightly varying 
chemical composition, and consequently with vary¬ 
ing degrees of refraotion of light—there is no neces¬ 
sity to place facets on the stone at various angles. 
The treatment is therefore similar to that of the 
opaque coloured stones, and large rounded sur¬ 
faces are produced. In general, however, the 
surfaces are rather flat; bright flashes from these 
surfaces are not desired, the internal effects being 
those most wanted. The internal lights are best 
seen on flattish surfaces with rounded edges. 
Opal, sunstone, moonstone, labradorite are all 
of this type, and are transluoent rather than 
opaque in character. 

It must be conceded, therefore, that the fabrica¬ 
tion of mineral species suitable for gem stones is 
a highly skilled operation, if the finest possible 
effects are to bo obtained. The treatment, more¬ 
over, varies with different categories of mineral. 
Definite scientific laws must be obeyed, though 
the laws themselves have been arrived at empiric¬ 
ally, and formulated, not in mathematical symbols, 
but by observation of the effects as the work 
proceeds. The work is initiated by the experience 
of the artificer of similar materials; lack of 
experience, so much as lack of skill, may render 
the final result unsatisfactory. 

As ^he artist obeying certain laws, and by the 
skilful Arrangement of his oolours, may produce 
a beautiful picture, so the skilled lapidary, obeying 
the laws of optics, may transform a mere mass 
of mineral into a dazzling or a richly ooloured 
gem. 
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The British Association at Leicester 


T HE full programme of the British Association 
meeting to be held at Leicester on September 
$-13, will be shortly in the hands of members. 

It shows no less promise of interest than usual, 
whether interest be judged from the point of view 
of the scientific worker or of the public. Certainly 
topics of wide current importance are not neg¬ 
lected by the Association in these days ; no less 
certainly the “general interest in science and 
its applications” which the Association, by its 
own claim, “seeks to promote”, is increasing, if 
slowly. 

In his inaugural address the president, Sir 
Frederick Gowland Hopkins, president of the 
Royal Society, will discuss some chemical aspects 
Of life. Dr. J. Gray's address to Section D (Zoo¬ 
logy), on the mechanical view of life, cannot but 
provide a notable complement to that of Sir 
Frederick Hopkins. Among other sectional 
addresses of the wideBt appeal, examples are Sir 
Gilbert Walker’s to Soction A (Mathematical and 
Physical Sciences), on seasonal weather and its 
prediction; Prof. J. H. Jones’s to Section F 
(Economics) on the gold standard, and Mr. J. L. j 
Holland’s to Section L (Education) on the develop- j 
nient of the national system of education. 

The various sections of the Association are, by 
tradition, autonomous under their respective 
committees, and it is not many years since it was 
urged in these columns that the Association 
should take steps to co-ordinate its sectional work. 
Co-ordination, in recent years, has been fostered, 
mainly through the institution, at the instance of 
the late general treasurer, Dr. E. H. Griffiths, of 
the joint meetings of organising sectional com¬ 
mittees held in January. At the same time, there 
has been a strong movement toward the arrange¬ 
ment of sectional programmes under prescribed 
broad headings. Several sections now formulate 
the whole or almost the whole of their programmes 
on this principle. Thus it comes about that at 
Leicester, Section L (Education) is to hear groups 
of communications and discussions on training for 
business and administration, the cultural value of 
science in adult education, and other such large 
topics; Section M (Agriculture) will similarly 
deal with milk production and distribution in 
relation to nutrition and disease, with land drain¬ 
age, and with sociological aspects of agriculture ; 
and there are plenty of other examples. 

Some of the sections, notably on the biological 
aide (as is natural) adhere more nearly to the type 
of programme in which the majority of speakers 
deal with minutiae in their own special fields ; but 
such sections do not nowadays overlook their 
wider contacts, and this year we find Section D 
(Zoology), I (Physiology) and K (Botany) staging 
a joint discussion on genetics. The sphere of 
Section A (Mathematical and Physical Scienoes) 
is so extensive that it must find room for both 


types of communication; among much that 
might be cited there is space here to refer only to 
the discussion on atomic transmutation, to be 
opened by Lord Rutherford, and that on the 
expanding universe to be opened by Sir Arthur 
Eddington. 

The traditional type of evening discourse, with 
experiments, has found its way back into recent 
programmes, and this year Prof. J, F. Thorpe is 
to speak upon, and demonstrate the work of, the 
Safety in Mines Research Board, the Secretary 
for Mines being expected to be present. As for 
the other evening discourse, the social implications 
of the advance of science were brought to the 
notice of the Association last year in no uncertain 
terms, and this year Sir Joaiah Stamp is to address 
the members under a properly provocative title, 
“Must Science ruin Economic Progress ?” The 
preliminary programme of the Department of 
Industrial Co-operation of Section F (Economics) 
well illustrates the interest of the Association in 
economic, industrial and social problems. The 
opening discussion of the Department on September 
7 deals with “Organisation as a Technical Prob¬ 
lem.” Dr. E. F. Armstrong will occupy the chair 
and Major L. Urwick will open the discussion. 
The programme of visits to industrial establish¬ 
ments includes a representative number of 
important firms such as the Dunlop Rubber Co. 
and Messrs. Boots Ltd., Nottingham. 

The new practice instituted last year, of com¬ 
piling and issuing in advance a scientific survey 
of the place of meeting and its neighbourhood, on 
a definite plan, in lieu of the former unsystematised 
local handbooks, will be continued this year, and, 
it is to be hoped, in future. The scientific survey 
of Leicester and district, compiled under the 
editorship of Dr. Bryan, vice-principal of Uni¬ 
versity College, Leicester, indicates the wide 
interests for which Leicester is a centre, and 
further evidence of this appears in the extensive 
series of general and sectional excursions which 
has been arranged. A geological excursion to the 
Lower Palaeozoic Rocks of the Welsh borderland 
has been arranged to take place before the meeting, 
terminating at Leicester on September 6. 

The only word of regret to be spoken at this 
moment is that the intimations of attendance 
received from visiting members are as yet sub¬ 
stantially sub-normal in number. Any falling off 
in their support must react unfavourably upon 
the Association’s grants in aid of research. The, 
Association may be the more grateful to its 
energetic local committee in Leicester far the 
efforts the members are making, through a special 
sub-committee, to assure an ample local member* 
ship. To attract such local support is one of the 
first objects of the Association, and one which 
its permanent organisation is least able to ’ftcl^^v' 
unaided. • ■ .. 
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Sir Thomas Muir, C.M.G., F.R.S. 

Hkabty congratulations will be extended by many 
friends in Great Britain to Sir Thomas Muir, the 
distinguished mathematician, long resident in Cape 
Colony, who enters on his ninetieth year on August 25. 
Bom at Stonebyres, Lanark, he was educated at 
Wishaw School, and he graduated at the University 
of Glasgow. In 1871, Muir became assistant professor 
of mathematics there; afterwards, for a while, he held 
a teaching post in Glasgow High School. Opportunity 
for public service in Cape Colony came in 1892, when 
he was made superintendent-general of education, 
retaining office until 1915, and at its termination 
receiving the honour of knighthood, having previously 
(1901) been made O.M.G. Muir was elected a follow 
of tho Royal Society in 1900. Earlier, the Royal 
Society of Edinburgh had awarded him its Keith 
gold medal for researches into the theory of deter¬ 
minants and alliod studies, allotting the medal again 
in 1897 for further work in tho same field, and once 
more in 1916 to signalise tho completion of a series 
of memoirs, all having been issued by the Scottish 
Society, On tho occasion of the first visit of the 
British Association to South Africa in 1905, also on 
its subsequent visit in 1929, muoh active assistance 
was rendered by Muir towards the success of these 
gatherings. President, in 1910, of the South African 
Association for the Advancement of Science—an 
institution then but seven years old—Sir Thomas 
delivered an address on “The State’s Duty to Science”. 
The following pregnant sentence may be recalled : 
“All that the most enlightened State can do will 
never be fully effective without a continuance of that 
zeal and devotion on the part of the private worker 
which has been so conspicuous in the post history of 
science.” 

Mummy Wheat 

It seems impossible to shake the popular belief 
that grains of wheat may be interred in anoiant 
tombs for thousands of years and are then capable of 
germination and of producing a crop. In the Times 
of August 4 there is a description, with an illus¬ 
tration, of a so-called ‘mummy’ wheat grown from 
an ear found in a tomb at Mohenjo Daro in Sind. 
Upon inquiry at an address given in the Times we 
were supplied with a statement by Sir Malcolm 
Hailey relating to the S.P.G. Mission Agricultural 
School, Umedpur, which succeeded in reproducing 
the alleged ancient grains, and one from Mrs, 
Crosthwaite, widow of the late Canon Crosthwaite, 
who started the School. In both statements it is 
announced that seed from tho wheat is on sale at 
one shilling an ounce, on behalf of the Mission Farm 
at Umedpur, and we understand that there is a 
large demand for it. There is no doubt whatever 
that the tftqpy of this so-called mummy wheat from 
-'M'lndiM tomb is based, at the beet, on a maunder- 
first paragraph ofMie. Crosth- 
m**hoi«uium it is atated that '^fr. H. a 
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Dutta. . . was given an ear of wheat that was 
taken out of a tomb during excavations in Sind”. 
The probability is that the ear was a recent one and 
that either the donor fabricated the story, or some- , 
one had placed the ear in the tomb and the donor 
found it and gave it to Mr. Dutta in good faith. All 
our knowledge of longevity in seeds, and all experi¬ 
ments on the subject, go to show that the maximum 
period for any known seed is probably somewhere 
round about 300-400 years, and that wheat cannot 
remain dormant for more than 25 years. On several 
occasions authentic wheat from Egyptian tombs has 
been examined and in each wise the tissues have been 
ho disintegrated that germination was quite impos¬ 
sible. The statement that there is no wheat known 
to-day with a branched spiko, such as was illustrated 
in the Times, and is being sold, is incorrect. 

Industrial Co-operation 

The Department of InduHtrial Co-operation of 
Section F (Economic Science and Statistics) of the 
British Association which was inaugurated at the 
centenary meeting of the Association in 1931, has 
issued a classified list of papers, discussions, visits to 
works, etc., in the programme of the forthcoming 
Leicester meeting. The papers are of special interest 
to business men and others concerned with various 
branches of scientific rosearch bearing direotly or 
indirectly upon industrial administration and manage¬ 
ment. Tho comprehensiveness and balance of this 
programme are a tribute to the efforts of the Industrial 
Co-ordination Committee of the Association on 
which not only Section F, but also Section O 
(Engineering), I (Physiology), J (Psychology), and 
L (Education) are represented, as well as to the 
vigour with which the new Department is being 
developed. The principal discussions arranged by the 
Department itself aro devoted to organisation as a 
technical problem, to the role of accountancy in 
scientific management, the essential data for the 
organisation of economic distribution, and the 
psycho-physiological requirements of modem factory 
equipment, including particular instances of applied 
physiology and psychology. These discussions and 
numerous other papers promise to make the pro¬ 
gramme of the Department fully as interesting to the 
scientific worker and industrialist as those of which 
the account in “Business and Science” received such 
a wide circulation, and they well illustrate the value 
of the contribution which the new Department is 
destined to render in the co-ordination of scientific 
effort in the management and organisation of 
industry. 

Verulamium and Colchester 

Resumption of the work of excavation on the pre- 
Roman and Roman sites at St. Albans and Colchester 
has already been marked by noteworthy results, 
more especially on the latter site. The first reports 
from Verulamium, which record inter olio the 
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discovery of a mosaic floor of a previously unknown 
type, are accompanied by the welcome announcement 
that the Corporation of St. Albans has decided that 
the site shall be a permanent exhibition of the 
excavation, and parts of the structures discovered 
have been prepared for inspection accordingly, while 
the Office of Works is maintaining the South Tower 
with its ditches as an example of the system of 
defences of the second Homan city. At Colchester, 
where the Excavation Committee is at work on land 
adjoining Sheepen Farm, has been found a grave 
group, concluded to be that of a wealthy Romano- 
British lady and dated at the middle of the second 
century a.d., which has afforded some remarkable 
examples of Romano-British artistry and technique. 
According to the report which appeared in the Times 
of August 14, the grave group, which was enclosed 
in a largo globular amphora, included a two-handled 
cinerary urn, a square metal mirror, a bronze brooch, 
another brooch with an unusual decoration of bone 
or ivory knobs, and a casket containing beads, pins, 
rings and other small objects. Most notable, however, 
among the contents of the amphora was a vase of 
Castor ware, with a lid, about three inches high, with 
a decorative design of a man fighting a lion and 
hounds chasing stags. The whole is executed in tho 
technique of applied clay paste known as barbotino, 
which is known to have sprung up in tho socond 
century a.d. This is not only the finest, but also tho 
earliest dated example of this form of Romano- 
British art- A large deposit of glass vessels has also 
been found. It may be that the excavators are on the 
track of a local factory of tho large amount of glass 
which has been found at Colchester ; but up to tho 
present no sign of a kiln has appeared. 

Reductions of Scientific Staffs in the United States 
A becent drastic reduction by the United States 
Federal Government of 27*3 per cent in the funds 
appropriated by Congress for the Bureau of Minos 
involves the dismissal or placing on indefinite furlough 
of 25-30 per cent of the present staff including 
about 70 members of its scientific or technical 
personnel. The health division of thu Bureau is 
being abolished and the officers assigned to it from 
the public health service are being returned to 
the Service. The helium division is being merged 
with the petroleum and natural gas division, and all 
the field offices and stations of the Bureau are 
affected to varying degrees. Little relief will accrue 
to Federal scientific research funds from the recent 
assignments of public works funds. The latter are 
aimed at putting unemployed labour to work and 
not at restoring to fruitful research activities the 
large number of scientific workers who have suffered 
under the economy ‘axe*. The 4$ million dollars 
allotted to scientific bureaux from the public works 
funds are largely to be expended on reconditioning 
buildings in which the laboratory work has been 
Severely restricted. The situation is all the more 
serious because of the extent to which the continued 
depression has diminished the income and resources 
from foundations or endowments available for 
scientific and creative educational work. 


The close of the second teaching year in the 
Department of Business Administration at the 
London School of Economics marks the successful 
completion of a further stage in training for business 
management and the beginning of a new and import¬ 
ant development in the recruiting of trained men to 
industry and commerce. The Department has faced 
two main problems : on one hand, the framing of 
courses which would give training suitably specialised 
in business subjects and at the same time develop 
tho discipline and judgment required for handling 
practical problems ; on the other hand, to attract 
students of tho right typo and quality in sufficient 
numbers. Satisfactory progress has been made in 
dealing with tho first problem. The specialised 
business subjects which form the Department's main 
course comprise marketing, production, finance, 
statistics, accounting and personnel management as 
instruments of executive control. The Department 
has broken the greatest amount of new ground in 
the fields of marketing, retail management and sales 
management, where the teaching is based on investi¬ 
gations of current practice and where it is hoped 
to extend these systematic investigations to cover 
other major fields of business aotivity. Special 
efforts are made to keep the teaching in close touch 
with practice through discussions opened by business 
men, visits to factories, shops and offices, and the 
use in the marketing courses of the case method. 

Dubino tho post two years nearly forty students 
havo been trained by the Department of Business 
Administration, half in the specialised business 
course, and half in the preliminary evening course. 
Most of the students were university graduates, and 
nearly all were between 22 and 28 years of age. 
About half of these students were seconded for train¬ 
ing by associated firms and at the end of each session 
thore was a keen demand for the non-seconded 
students from firms wishing to recruit trained men. 
A further step to secure an adequate supply of suit¬ 
able students has now been taken by the Depart¬ 
ment and it is expected that in future students will 
be drawn mainly from the universities rather than 
by seconding from industrial firms. Eight or ten firms 
associated with the Department are offering definite 
positions to men selected by them and trained by 
the Department. Candidates must possess a univer¬ 
sity degree and high personal qualifications and must 
themselves defray the cost of the Department^ 
specialised business course. On the completion of 
their training they will be assured of definite posts 
at salaries arranged in advance, and this university 
scheme thus offers the right man a new and notable 
opportunity. It should further assist towards the 
gradual raising of the general level of business 
administration. 

The Engineer and Public Affairs 

At a joint meeting of Engineering and Boonomio 
Societies, recently held in Cluoago r I>eeil Dexter S,, 
Kimball of Cornell University Gollcge of 
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said that if the engineer is to be an important figure 
in public affairs he must acquire a broader technique 
than that which he usually possesses, and must inform 
himself concerning a wide range of subjects of which 
ordinarily he knows little. Furthermore, he must 
acquire a wide knowledge of economic history, and 
be able to trace the effect of economic changes over 
long periods of time. The engineer who aspires to 
solve modem economic problems must expect to do 
an unusual amount of studying before he can replace 
older economic theories with others which are suited 
to our day and methods. Perhaps no field of know¬ 
ledge presents such a bewildering array of theories 
which purport to tie together groups of phenomena 
more or less vaguely connected. If the engineer 
can apply his analytical methods to those vague 
relations and develop the basic facts through his 
more intimate knowledge of industry, he could indeed 
perform a most useful service. In so doing, however, 
the engineer should avoid dogmatic statements. 
In his own field ho may be quite dogmatic at times 
but in the field of general economics ho must be 
more careful. This is particularly true of mathe¬ 
matical deductions as to future trends. Economic 
variables frequently change with new discoveries and 
changed conditions and it is very unwise therefore 
to intoipolate any curve involving economic variables. 

Tropical Land Tenure 

In a valuable survey entitled “Studios in Tropical 
Land Tenure” (Government Printing Office, Port-of - 
Spain, Trinidad. Price 2*.), Dr. H. Martin Leake 
shows that the most striking feature of the systems 
of land tenure found in the different tropical com¬ 
ponents of the British Empire is their extraordinary 
diversity despite the fact that, in all oases, their 
wealth is primarily and dominantly agricultural, A 
land tenure system, he points out, must be judged 
by two standards : (1) an economic standard—its 
capacity to supply that export trade which is an 
essential to progress, and (2) a sociological standard— 
its capacity to afford opportunities to the component 
sections of the community to develop their innate 
capacities. Only in the last generation has the welfare 
and progress of the indigenous population come to 
be accepted as the primary consideration to which 
all others must give precedence. The practical 
policy by which it is hoped to attain this desideratum 
is the maintenance of the indigenous system of 
administration so far as it is acceptable as a moral 
code. The evolution from an indigenous land system 
to a peasant system producing for export necessitates 
the aggregation of the small farming units, so that 
they become subject to a unified control as regards 
production for export. Dr. Leake recommends a 
system of vertical co-operation between the peasant, 
the productive organisation and the State such as 
has been successfully adopted in the Gezira district 
of the Sudan and among the sugar growers of Fiji. 

Pint Appearance of Snapdragon Disease in England 

TttBappearanee of a new plant disease in England 
tly tWated as a serious matter, and the unex¬ 


pected appearance of the rust fungus, Puccinia 
Antirrhini, on the cultivated snapdragon in several 
districts in the south of England this summer, will 
be viewed with alarm by many growers. Although 
the antirrhinum is a European plant, hitherto no 
rust fungus has been recorded on it in that Continent, 
the British Isles included, but curiously enough the 
disease has become a menace in the United States, 
where the snapdragon was introduced from Europe 
a long time ago. The same rust also occurs in Canada 
and Bermuda, but has not as yet been recorded 
elsewhere. The source of the outbreaks in England 
this year arc unknown, but the hot weather has 
probably favoured their development. The disease 
is easily recognised by the dark brown or snuff - 
coloured pustules on the leaves and stems and all 
affected plants (and healthy ones in proximity to 
them) should be immediately burnt if the pest is to 
be prevented from obtaining a permanent foothold. 
In the event of an outbreak of rust having occurred, 
no antirrhinums should be allowed to carry over the 
winter, or there will bo a danger of a recurrence of 
the trouble in the following summer. The disease is 
not thought to bo seed-borne. 

Range of Variation in the Leopard 

Those interested in the study of variation, in 
regard to the size and coloration displayed by 
animals having a wide geographical distribution, will 
be glad to learn that a pair of Indian leopards, from 
Hyderabad, has just been added to the collection in 
the Gardens of the Zoological Society of London. 
The range of the leopard is greater than that of any 
other of the larger carnivores, since it inhabits the 
whole of Asia, and is found almost throughout 
Africa ; and everywhere it shows a tendency to split 
up into groups, such as, were they isolated for a 
sufficiently long period, would give rise to distinct 
species. The Indian leopard, for example, may range 
in length between five to so much as eight feet; 
while the tail may measure from a half to three- 
quarters of the length of the body. In the Persian 
leopard the length of the hair, and the bushiness of 
the tail approaches the snow-leopard, a nearly 
related species. The Manchurian leopard is still more 
distinct. The African leopard shows an oven greater 
range of variation in these particulars, and we have 
yet to find an explanation of tho curious fact that 
individuals from East Africa have large ‘rosettes* like 
those of Persian and Indian leopards, while those 
from West Africa are characterised by tho small size 
and great number of their spots which nowhere form 
the rings or ‘rosettes* of the typical leopard. The 
same is true of the Albany district of South Afrioa. 
We have this much as a basis for further study; 
that suoh as are found in open country have a light 
golden-tawny ground colour, while those from damp, 
tropical forests ore darker. The smallest of all the 
tribe are teopards from Somaliland, where, it may be 
noted, lions are also smaller. They have, indeed, 
been described as pigmy-leopards. That these 
differences are associated in some subtle way with 
the nature of their haunts and habits seems a 
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justifiable inference. But how t or precisely why, they 
occur is a matter which demands a more intensive 
study than it has yet received, 

Mexican Archeological Exhibits at Chicago 
An extensive selection of the remarkable series of 
relics found in the tombs of Monte Alban in the state 
of Oaxaca, Mexico, is being shown at the Century of 
Progress Exposition, Chicago. It includes ornaments 
in gold, jade, pearl, and other precious, or semi¬ 
precious, material. The exhibit is in charge of Senor 
Alfonso Caso, the excavator and direotor of the 
expedition by which the tombs were first discovered. 
One of the most remarkable exhibits, recently 
described in a communication from Science Sendee, 
Washington, is a human skull covered with a mosaic 
of small flat pieces of turquoise and fitted with eyes 
pf pearl shell and a nose of flint. The skull is a repre¬ 
sentation of the god Tezcatlipoca, the god of the sky 
and Nature. Only one other skull treated in this 
way is known. This is now in the British Museum. 
The exhibits also includo a number of objects which 
are considered to point to a knowledge in ancient 
Mexico of the art of the turner. A chalice of rock- 
crystal and several pairs of large spool-shaped ear- 
pendants, of the same material, are so accurate in 
outline as to suggest that they could have been cut 
in this hard material only with a mechanical aid 
such as the lathe. 

North American Archaeology 

Museum handbooks not infrequently appeal to a 
wider public than that to which the collections are 
accessible. Especially is this evident when, as in a 
guide to exhibits illustrating the archeology of North 
America recently issued by the Field Museum of 
Natural History, Chicago, the subject is treated on 
broad lines, rather than the exhibits described in 
detail. In Hall B of the Field Museum series of 
exhibits have been arranged to illustrate the archaeo¬ 
logy of each of the cultural areas, into which anthro¬ 
pologists have divided the continent, with the excep¬ 
tion of the Plains area, from which material is scant, 
and the south-western States which are repre¬ 
sented in another hall. The author of the guide, 
Mr. P. B. Martin, an assistant curator of the Museum, 
has given his attention mainly to summarising on 
broad lines the principal conclusions of American 
archaeological studies, as they now stand, in relation 
to the crucial problems of the early history of man 
and his culture on the American continent. Thus in 
addition to a description of artefacts in stone, copper, 
bone and shell and the pottery, as well as the methods 
of their manufacture, he discusses the origin of the 
Indian, the antiquity of man in America, the culture 
of the mound-builders, and the classification of culture 
areas. It is interesting to note that in the formation 
Of these collections, the aim of their assemblage and 
arrangement has been, not the exhibition of specimens 
remarkable for their rarity or exceptional character, 
bdt the illustration of essential features in each type 
of culture. As an introduction to the broad facte of 
American archeology this handbook has much to 
commend it. . * 


Modem Whaling in the Antarctic 

Gaft. Harold Keith Ralvesen’h lecture on 
modern whaling in the antarctic, given before the 
Royal Society of Arte on February 15, is now printed 
in the Journal of that Society, vol. 81, 1933. Nobody 
is better qualified to give information on this subject, 
for his family has been closely connected with whaling 
since the introduction of the modem whaling gun 
which completely revolutionised the industry. Exactly 
twenty-one years ago, his father lectured to the same 
Society on modem whaling, and sinoe then many 
change* have taken place, rather of degree than of 
kind, with one important exception, the adoption of 
ice-fishing, and the present lecture deals almost 
entirely with ice-fishing. In 1930-31, the antarctic 
production was forty-seven times that of the com¬ 
bined total of the rest of the world, the increase in 
the production being due exclusively to the ioe- 
fishing of 41 floating factories and 201 catches. It is 
satisfactory to know that this ice-fishing caused a 
great reduction in tropical fishing and also in the 
South Georgia area, where the percentage of immature 
whales is very high, the animals in the ice regions 
being fat and full of oil. Capt. Salvesen is emphatic 
in his opinion that there is no need to fear the 
extinction through whaling of any species of whale 
in the antarctic, although there is much to fear from 
over fishing unless there are proper and sufficient 
restrictions. Future agreements continuing to regu¬ 
late the number of whales killed and especially to 
enforce the least amount of waste should do much to 
minimise the dangers of over-fishing. 

Ice-cooled homes 

According to Science Service of July 7, research 
chemists of the University of Illinois under the 
direction of Prof. Dana Burks have made progress 
in reducing the cost of manufacturing ice. If the air 
in Bmall houses is to be kept cool and free from 
humidity, ice or a mechanical refrigerator must be' 
used. Both methods are in common use and both 
have advantages. If ioe is to be widely used for air- 
cooling, it will be necessary to sell it in fairly large 
quantities at not more than about 15 shillings a ton. 
Prof. Burks has been successful in showing how the 
distillation process sometimes used can be made 
unnecessary. Owing to the presence of salts, one- 
third of the ice-manufacturing plants in the United 
States have to distil the water they use. A special 
ice con is employed which allows air to pass across 
the surface of the ice crystals as they grow. This 
agitation prevents the salts from concentrating and 
a clear, strong ice blook is produced. The method has 
been tested with all kinds of synthetic waters without 
distillation, with satisfactory results. The tithe 
required for freezing the ioe has also been shortened 
from 47 to 24 hours. This was effected by using special 
small cans and by lowering the temperature of the.;', 
brine used in the freezing. 1 he, report on the eiperi- 
ments says that a saving of aboqt thirty par eitit 
the cost of manufacture can be effeoted in this 
& ha* been demonstrated that 4* 
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dear solid cakes of ice from any of the natural waters 
found in the United States, without first distilling 
them. 

Fuel and Oil used at High Speeds 

There is now a groat demand for special fuels and 
lubrioante to meet the needs of engines for fast 
transportation. Science Service, Washington, D.C., 
has issued an interesting report of an address by 
Dr. Gustav Eglofl, director of research of the Uni¬ 
versal Oil Products Co., on this subject. He said that 
the lubricating oils made from petroleum a few years 
ago would decompose and vanish if used in modem 
engines, leaving the metal parts to fuse together in 
hopeless ruin. The strain put upon the lubricant at 
70 miles per hour is far greater than at the 35-mile 
rate of ten years ago. In the case of aeroplanes, the 
difficulty of keeping a strong film of oil between the 
moving metal parts at 200 miles an hour is enormous. 
Lubricating oils are now refined by distillation under I 
vacuum or by using solvents which dissolve the 
desirable parts from the undesirable. Paraffin wax 
is separated from lubricating oils at refrigeration 
temperatures so low as —60° F., or inhibitors are used 
to prevent its crystalline formation. Gasoline is no 
longer produced from crude oil by distillation, but 
is manufactured scientifically from parts of the crude 
oil. 

An Inquiry into Cancer of the Skin 

In a recently issued report, Dr. Gretta M. Thomas 
records the results of an inquiry undertaken at the 
instance of the Yorkshire Council of the British 
Empire Cancer Campaign under the directum of the 
Faculty of the General Infirmary at Leeds (Reps, 
on Pub. Health and Med. Subjects, No. 70. H.M. 
Stationery Office. Price 2$. 0d. net). One of the 
objectives of the inquiry was an attempt to ascertain 
whether environmental conditions associated with 
oooupation or industry, other than those already 
recognised, are conducive to skin cancer; but no 
definite indications on this point were elicited. Many 
instances of the supervention of skin cancer upon a 
previously existing non-malignont lesion, such as 
lupus, were met with, and second cancers of the sldn 
were found occasionally to occur in those who had 
suffered from the first growth at least six years 
previously. No facts were met with in explanation 
of the difference in incidence of lip oanoer in the 
two sexes, which is considerably higher in males. 

Sterilisation of the Unfit 

It is announced that the Departmental Committee 
on Sterilisation has now finished hearing evidence but 
it is still awaiting the completion of certain returns 
which local authorities have been asked to furnish. 
The Committee has now adjourned for a short time, 
but will meet again in September to settle the report, 
which it is hoped to complete by the end of October. 
A preliminary draft of the report is in course of 
prejwuration, but it has not yet been considered by 
Corumlttee, and statements purporting to fore- 
eeet ibe Committee’s recommendations are wholly 
.. ^ . 1( : 


Announcements 

We regret to announce the following deaths :— 
Mr. W. J. Lewis Abbott, known for his contributions , 
to the prehistory of England, and collection of flint 
implements, aged eighty years; Dr. M. O. Malte, 
chief botanist in the National Herbarium, Victoria 
Memorial Museum, Ottawa, Canada, and principal 
research botanist of the Federal Government, known 
for his work on the flora of Canada, aged fifty-three 
years; Mr. Edward Roberts, I.8.O., secretary 
of the Tide Committee of the British Association 
in 1868-75, a pioneer in the practical development 
of tidal prediction, on August 4, aged eighty-seven 
yoars ; Mr. H. F. Tagg, for nearly forty years 
keeper of the museum at the Royal Botanic 
Garden, Edinburgh, on August 9. 

The summer number of the Fight Against Disease, 
the quarterly journal of the Research Defenoe 
Society, contains among other matter the annual 
report of the Committee and report of the annual 
general meeting, and the seventh Stephen Paget 
memorial lecture, which was delivered by Maj.-Gen. 
Sir Leonard Rogers (see Natuhr of July 8, p. 67). 

The Ministry of Health has issued a circular 
(No. 1345. H.M. Stationary Office. Price 2rf. net) 
containing the descriptions, with reproductions, of 
the certificates, labels, marks and stamps which 
will bo recognised from September 1 as official 
certificates for the purposes of the Public Health 
(Imported Food) Regulations, 1925, and the Public 
Health (Imported Food) Amendment Regulations, 
1933. 

We have received the first number of a now 
quarterly journal, entitled Le Travail Humain, 
edited by MM. J.-M. L&hy, H. Laugier, and R. 
Bonnardel, and published by the Conservatoire 
National das Arts et Metiers (292, Rue Saint-Martin, 
Paris IIP). It deals with physiology, psychology, 
biometry, and hygiene in relation to industry, and 
contains original articles and a summary of current 
literature. The annual subscription price (foreign) 
is 130 fr. 

Applicationb are invited for the following appoint¬ 
ments, on or before the dates mentioned:—An 
assistant lecturer in mathematics at the Imperial 
College of Science and Technology, South Kensington, 
S.W.7—The Secretary (Aug, 25). An inspector for 
the purposes of the Diseases of Animals Acts, 1894- 
1927—The Secretary, Ministry of Agriculture and 
Fisheries, 10, Whitehall Place, London, S.W.l (Aug. 
28). A principal of the Farm Institute, Sparsholt, 
near Winchester—The Agricultural Organiser, 82, 
High Street, Winchester (Aug. 28). A lecturer in 
zoology at McGill University, Montreal—r-The Secre¬ 
tary (Sept. 9). An inspector of explosives to the 
Home Office—The Private Secretary, Home Office, 
Whitehall* S.W.l (Sept. 15). A conservator of the 
Museum and a director of research at the Royal 
College of Surgeons of England—The Secretary 
(Oct. 7). 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of , rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

Locusts in Sunlight 

When tropical lizards, which by night are cool 
and torpid, absorb the rays of the sun, they become 
as warm and active as a warm-blooded animal. The 
oages at the Gardens of the Zoological Society pro¬ 
vided for such animals used to be heated with hot 
water pipes to about 80° F. This did not suffice to 
moke the animals active enough to feed and so 
they died off during the winter. One of us (L. H.) 
suggested the introduction of incandescent lamps, 
and the animals now bask under such lamps, eat their 
food and keep hoalthy. The provision of such lamps 
ha « proved of value not only for reptiles, but also for 
tropical birds, giraffos, monkeys, etc. 

Insects are also influenced by absorbing the rays 
of the sun. In tho case of locusts, the gregarious 
hoppers become pigmented black, while the solitary 
remain pale green or buff. If a young gregarious 
locust is put by itself it goes pale, while young 
aolitaiy locusts crowded together become black. 

During the night, hoppers are in a state of torpor ; 
in the morning, under the influence of the first rays 
of the sun, the first movements of the hoppers 
become apparent. “The first to move are those that 
are under the direct rays of the sun, and they shift 
their position on the plants to get the fullest advan¬ 
tage of it. The higher the sun rises above the horizon 
the more active the hoppers become. When in the 
evening the sun begins to sink the movements of 
bands of hoppers stop gradually.” 1 Sometimes the 
bands stop in tho middle of the day, the hoppers 
seeking shelter from the sun under plants, clods and 
atones, and orientating themselves so as to catch 
least of the rays for fear of being over-heated. When 
a band is well on the move, it does not stop if 
it encounters suitable food, but a drop in temperature 
‘automatically results in a stop. The influence of 
temperature on a swarm actually in flight does not 
seem to be so great, many cases of flight at night 
being known, but a sudden change in the weather, 
particularly rain, usually stops the flight, and the 
swarm settles down temporarily. In 1924, P. A, 
Buxton 2 measured the body temperature of two 
colour forms of the Palestine grasshopper, and found 
that in the chocolate black form the temperature was 
4 *5* C. higher than that of the buff, and tins when both 
forms were tied to frames and exposed to the sun 
over a dish of sand. These animals were no doubt 
heated both by the sun rays and by the rays from 
the sand, which was at more than 40° C. The tem¬ 
perature of the body of the black grasshopper rose 
to about 42° 0. 

We have carried out observations on gregarious 
and solitary hoppers kindly supplied to us by Mr. 
B. P, Uvarov from the breeding oages of the Entomo- 
logical Institute. We used a pair of thermo-electric 
junctions, each made of fine copper and iron wire, 
one wire being threaded down a glass capillary tube, 
and the other attached outside this ; the two wires 
being soldered together at the opening of the capillary 
tube- A teraperatute scale was made by recording 


the reading of the galvanometer When one junction 
was placed in water at a known temperature higher 
than in the case of the other. One junction was 
then inserted under the pronotrum (the ehitinous 
cover behind the head) of a black looust, and the 
other under the pronotrum of a pale green or buff 
one. In the case of each looust a thread confined 
the legs and wings and fastened the body of the 
animal to the side of the capillary glass tube.. The 
animals were then suspended in air, the other end 
of the glass being fixed to a lump of plasticine, in 
a room free from sensible draughts. The backs of 
the two locusts were then exposed similarly to a 
carbon arc lamp, a quartz water screen 4*2 cm. thick 
being interposed to cut off long infra-red rays, and 
make the arc’s rays nearer to those of the sun. 
With the arc taking 6 amperes, and the locusts 
124 om. from it, the block locust showed a tem¬ 
perature higher than the green by about 3 -5° C. 

The junctions wore interchanged and the obser¬ 
vation repeated on several pairs of locusts with like 
results. On a sunny, clear day, pairs of locusts were 
similarly exposed in a room beneath an open skylight 
so that tho sun rays fell directly upon their backs ; 
here again the black locust became about 3° 0. 
warmer than the green. 

Leonard Hill. 

H. J. Taylor. , 

London Clinic, 

Ranelagh Road, 

London, S.W.l. 

July 17. 

1 Uvarov, li. P., "Locusts and Grasshoppers". Imp. Bureau of 
Entomolony, 1928. 

• Buxton, P. A., Proc, Hop. Soc., 06, 123-181. 


Cumulus Clouds, Convection Currents and Gliding 

In the note in Nature of July 22, p. 130, where 
the achievement of Mr. G. E. Collins in soaring for 
27 minutes in an atmosphere free from clouds is 
recorded, it is stated that there “were no cumulus 
clouds to produce the normal up currents beneath 
them”. The use of the word “produce” invites 
criticism. The word “indicate” could have been 
passed without comment. 

Until recently, it was generally supposed that 
cumulus clouds were buoyant owing to their tem¬ 
perature exceeding that of the surrounding air. It 
was assumed that the air at the bottom of the cloud 
was at least as warm as other air at the same level, 
whilst the lapse of temperature inside the cloud was 
less than that outside. The observations of W. Kopp 1 
have proved that such ideas are ill-founded and mat 
the air inside a cumulus cloud is cooler than that 
outside at the same level. The first evidence for this 
generalisation was found in a comparison between 
the temperatures estimated by the use of kite 
balloons and by the use of aeroplanes. It frequently 
happens that the temperature recorded by the 
observer in an aeroplane is the higher, and Kopp 
came to tho conclusion that this is because the pilot 
of the aeroplane avoids the olouds and finds the 
temperature in the air between the olouds. Direct 
observation in aeroplanes taken through the clouds 
has provided confirmation. In fine-weather cumulus 
at any rate, there is a deficiency of temperature inside 
the oloud ; the deficiency js of the order of 2 P Ck 

Kopp has adopted the then ty that the olofyd is 
buoyant in spite of its low temperature it 
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contains a large amount of water vapour, sufficient 
to imply suporsaturation amounting perhaps to 300 
per cent 1 . His observations may be explained more 
readily by supposing that, whilst the cloud is actually 
heavier than the surrounding air, support is pro¬ 
vided by the lightness of the column of ascending air 
below the cloud. This oolumn may extend upwards 
from the ground. The ascending ourrent is fed by 
air which has been warmed near the ground and has 
reoeived moisture by evaporation. As the air rises 
it cools, and before the condensation level is reached, 
the rising air may be a little colder than other air at 
the same level. The cool air is lifted up to form the 
cloud, but the average density of the whole oolumn, 
including the cloud at the top of it, is less than the 
corresponding average for the surrounding air. When 
there is a suitable wind, the cumulus clouds form in 
rows and the countryside is covered with alternate 
blocks of warmer and cooler air. 

If this is the correct explanation of Kopp’s observa¬ 
tions, then the glider is served by convection currents, 
when he keeps below a cumulus cloud. The cumulus 
clouds indicate the normal up currents beneath 
them. 

So far as I know, comparative observations of 
temperature and humidity just below the level of 
the clouds are not available. I hope that such 
observations will be provided by the friends of 
gliding. 

I have not noticed any observations of Kopp’s 
referring to the lower parts of cumulo-nimbus or 
other rain-producing cloud. It would be a shock to 
meteorologists to learn that such clouds were not 
inherently buoyant. 

F. J. W. Whipflb. 

Kew Observatory, 

Richmond, Surrey. 

July 24. 

1 BeUrdg* z, Phyrtk frticn Atmospfuire, 14. 109 ; 1030. 

1 Kopp quotas in <»no instance 000 per cent (iMrf.,16, Plate 9 ; 1930). 
The difficulty in reconciling this theory with physical principles haa 
been stressed by Johannsen ( ibid 18, 105: 1932) and by Findelseu 
«Mi., 80, 157 ; 193ft). 


Disappearance of Zostera marina 

During the past three years a very serious reduc¬ 
tion in the growth of Zostera marina has taken place 
on the Atlantic coast of North America. Practically 
the whole coast-line from New Brunswick to North 
Carolina is affected and in some areas the reduction 
amounts to its total disappearance. A mimeographed 
paper by Dr, Harrison F. Lewis, of the Department 
of the Interior, Canada, gives an account of the 
situation up to the autumn of 1932, and a further 
report by Mr. Clarence Cottam (dated June 1933) 
prepared for “The Plant Disease Reporter” of the 
U.S. Department of Agriculture, has now been 
reoeived. The cause of the destruction is not known, 
but the attack is spoken of as an epidemic 
(“epiphytotio”). 

The first records ae to Europe concern France, Dr. 
Lewis quoting letters received from French botanists. 
Since then a note by E. Fischer Piette, Roger Heim 
and Robert Lami has been published 1 , recording the 
total destruction of Zostera in various localities near 
Roeeoff during the winter season of 1931-32, and its 
general dirriinutian along the whole Atlantic coast of 
France and Holland. The Mediterranean beds, as 
oieo those on the Pacific ooast of North America, 
appeW to be unaffected. 


In England, reports have been received of the 
almost complete disappearance of Zostera at the old 
Swannery at Abbotsbury, and Dr. E. J. Allen, 
director of the Marine Biological Laboratory at y 
Plymouth, states that signs of disease in several 
localities in Devon were noticed early in 1932 and 
that this summer many beds are entirely bare and 
the roots dead, though a few stray plants exist, 
here and there. The Thames estuary is also 
affected. 

The French authors regard the destruction of 
Zostera as being due to the action of a pathogenic 
bacterium, but American and Canadian observers 
have not been successful in finding a causative 
organism. 

Previous periods of diminution of Zostera are 
known to have occurred and the latest American 
report refers to statements by fishermen and sports¬ 
men showing that several such periods have taken 
plaoe within living memory, but whether these have 
been local or widespread is difficult to ascertain. 
There is general agreement, however, that no period 
of scarcity and wholesale disappearance, in any way 
comparable with the present one, can be recalled. 

Th$ effects of the destruction of Zostera fields are 
of far-reaching consequences. The plant is used for 
various economic purposes (between 2,000 and 3,000 
tons, for example, are reported to be shipped annually 
from Nova Scotia to a single firm in Boston). The 
seeds and rhizomes form the staple food of various 
geese, ducks and other birds and in the United 
States the birds are reported to be suffering severely. 
At Abbotsbury, and in the Yealm, near Plymouth* 
unless the swans arc artificially fed, they forsake the 
swanneries. The marine fauna also suffers when such 
extensive cover is removed. In addition, the des¬ 
truction of the chief sand- and mud-binder of estuaries 
and bays may lead to a considerable alteration in 
topography and physiography by the removal of mud- 
and sand-bonks and their silting up elsewhere. 

The problem of the Zostera epidemic is, therefore, 
apart from its great scientific interest, of considerable 
economic importance. Any records or observations 
on the phenomenon will bo welcomed for the pre¬ 
paration of a report, in conjunction with the Ministry 
of Agriculture and Fisheries, on the situation as 
regards the British Isles. 

A. D. Cotton 
(Keeper of the Herbarium 
and Library). 

Royal Botanic Gardens, 

Kew, Surrey. 

Aug. 1. 

’ C . 1M, 1420-1422 ; 1932. 


Ecology of a Swamp in the American Tropics 

On a recent expedition to the Island of Haiti, a 
fresh-water swamp, Trou Caiman, lying well within 
the tropics (lat. 18° 39' N.,*long. 72° 9' W.), was 
examined in order to compare it with the tropical 
eerocratistic swamps reported by Carter and Beadle 1 
and Beadle 1 . 

The swamp is about 6*5 km. long by about 2.5 km. 
wide. It lies at the north edge of the low Plaine du 
Cul-de-Sac, approximately 26 m. above sea-level. 
It is about 23 km. from Port-au-Prince, and within 
I km. of Thomazeau. The greatest depth of water 
observed was about 2 m. The water, which is remark¬ 
ably transparent, is underlain with a small depth 
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of organic mud, which in turn rests on an alluvial 
soil consisting very largely of calcium carbonate. 

The Plains du Cul-de-Sa© is rather arid, and the 
existence of the swamp depends largely on the inflow 
of a number of springs, appearing from under the 
edge of a bed of Pleistocene coral limestone, on or 
near its northern shore. Water may also be added 
by the River Blanche from the south side of the 
valley. 

The swamp vegetation is fairly varied, but rushes 
(reaching a height of 3-4 m. above the water-level) 
and sedges greatly predominates. Most of the bottom 
is* densely carpeted with Chara and Utricularia. 
There is practically no growth of surface-covering 
plants. 

Data from Woodring, Brown and Burbank 8 , show 
that the temperature is remarkably equable. The 
average mean for the warmest three months (Juno- 
August) is 28 *5° C. at Port-au-Prince. For the coldest 
three (December'February) it is 25-7°, or only 2-8° 
cooler. The yearly moan is about 27° (figures for 
seven and a half years). All these temperatures are 
greater than those of the Paraguayan Chaco, and 
considerably greater than those of tho African swamp 
regions. 

The rainfall, which is very variable at Thomazeau, 
over 13 years averaged: April-September, 569 5 
mm.; October-March, 292*9 mm. ; year, 862*4 mm. 
The level of the swamp does not vary markedly 
with the change of season, but rises and falls to a 
great degree over periods of several years, sometimes 
becoming nearly dry. At the time of my visit it was 
close to its maximum level. Observations were first 
made on a small open space between clumps of 
rushes. Later in the day a deeper and bettor-shaded 
pool was investigated : 


Station 1, Fell. 15, 1933, 6.30 tt.m. 

Virwt sunlight. Depth of water H5 cm. Air temperature (shade) 31 0°<: 


1 

mgm.oxyiteuj 
per litre 

RhoBphonis 

PH 

Temperature 

1 cm. under surface 

1 cin. above bottom 

8-5 

5-0 ; 

: 

trace 

trace 

7 2 
7-2 

28-2° 0. 
28-0° 0. 

8tat ion 2, K«b. 15, 1033, 1.30 p.m. 

In shade. Depth of water 75 cm. Air temperature (Bliade) 35° C. 


mgm.uxygeu 
per litre 

Vhoaphorus 

pH 

Temperature 

1 cm. under Burfncc 

1 ©in. above bottom 

4-1) 

2 *5 

trace 

trace 

7 2 
7.1 

29-26° C. 
28 0° C. 


In the middle of the open stretches of water, in 
the centre of the swamp, the surface temperature at 
3.30 p.m. was 34 *0° and the pH was 7*4. Fish were 
numerous, even along the bottom. 

The plankton, both plant and animal, though 
comparatively poor in numbers at the time, was 
relatively rich in species. Diatoms, desrnids, Volvo* 
oales, and filamentous green and blue-green Algae were 
taken ; as were Protozoa, rotifers (more than twenty 
Species), Cladocera , oopepods, ostracods, amphipods, 
and numerous dipteran and ©phemerid larvae. 

The presence of adequate oxygen is shown both 
by analysis and by the varied fauna. The scarcity 
or phosphorus suggests that the productivity is 
largely limited by the inorganic food supply. My 
observations were made at the end of the diy season, 
and there has been practically no rain or surface 
drainage for about three months, so that the inorganic 
nutrient salts had probably approached their 
trawxxpam. 


Although this swamp is closer to the equator than 
the swamps of the Chaco, is much nearer sea-level 
than the African swamps, and is in a wanner climate 
than either of these localities, it is quite obvious that 
it is entirely unlike them in character. A possible 
explanation is that the substrate of calcium carbonate 
tends to minimise the effects of the production of 
carbon dioxide and hydrogen sulphide associated with 
organic decay, and also makes for unusually dear 
water which permits photosynthesis even to the 
bottom. 

R. M. Bond. 

Osborn Zoological Laboratory, 

Yak University, 

New Haven. 

1 Carter and Ra&rlle, J . Linnean Soc, Zoo!., 87, 205-258. 

* Beadle, J, \tinman Soc. Zool., 38, 135-15A. 

* Woodring, Brown and Burbank, "Geology of the Republic of 
Haiti". Republic of Haiti, Dept, of Public Works, Port-Ati-Prince, 
1924. 


Monetary Standards 

In Nature of July 22 there was an interesting 
letter by Prof. H. E. Armstrong on this subject. 
It might ho pointed out that standards of weight 
or length can be agreed upon because they will not 
vary with the changing of world conditions, but the 
quality of value or desirability to mankind cannot 
be standardised ; yet it is thiB quality which a 
money standard attempts to fix. The value of one 
commodity in tho terms of some other, such as gold, 
must always vary in relation to the supply. 

Gold may have a certain temporary qualification 
as a monoy standard but Metting it up gives to gold 
a false value at once. Unless it is intendod to en¬ 
courage speculation, it seems illogical to call the 
honesty of banks into question when thoy adjust 
their paper promises to a changed ‘desirability value* 
of gold. 

Even tho energy required to produce a commodity 
is not fixed, so that an energy standard is also 
unsatisfactory as a gauge of value. 

If fixed, international, monetary ratios are really 
necessary, then surely they could only bo set up on 
a basis of supply and demand by a form of permanent 
board which would correct such ratios periodically. 
Money would then become in fact, what it is in 
theory, nothing more than a convenient medium for 
exchanging goods or services, having, like a standard 
of weight, no intrinsic or marketable value of it a own. 

W. S. Gall. 

Corigliano-Calabro, 

Frov. Cosenza. 

Italy. 

Aug. 4, 


Albinism in the Common Prog 

Albinism in the common grass frog is a very rare 
phenomenon and as no mention is made of it in most 
works on albinism, its occurrence in four parts of 
England seems worth recording. The specimens I have 
seen recently came from Somersetshire, Wiltshire, 
Oxfordshire and Lancashire, 

(1) In 1931 a boy at Yeovil School found about 
twenty albino tadpoles of the common 
Umporaria) and took them to the biology master. 
Mr. G. Mumford, for identifieattaa, .. 
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wte successful in rearing four of the tadpoles through 
the metamorphosis, and sent three of the young 
frogs to the Zoological Society of London. Two 
specimens were preserved and are still in the posses¬ 
sion of the Society. Mr. Mumford kept the fourth 
specimen for some time, but it escaped and nothing 
further was seen of it. The pond from which the 
albino tadpoles came was searched in 1032 and 1033. 
but neither frogs nor tadpoles exhibiting albinism 
were discovered. 

(2) In March 1033 an adult female albino frog 
{Rana temporaria ) was sent to this department by 
an old student living at Trowbridge, WiltH. This 
frog, which is still alive, is of a dirty yellow colour, 
devoid of all pigment or markings in the skin, and 
possesses the characteristic pink eyes of the albino. 
When the female arrived in March it was obviously 
full of eggs. It was mated with a freshly caught 
active male, and during the night of March 16 pro¬ 
duced two large masses of eggs, of a glistening white¬ 
ness, absolutely devoid of pigment, but normal in 
size and shape. Unfortunately, the eggs proved 
infertile. The male was killed after separation from 
the female ; it contained active spermatozoa, and 
there was nothing to indicate that the discharge of 
sperms had not taken place during the mating. As 
several hours had elapsed since deposition of the 
eggs, artificial insemination was a forlorn hope, 
though it was attempted. After egg-laying the female 
Iwwame very thin and flabby, but soon recovered, 
and is now feeding, though never very active. 

(3) In May I received a letter from Dr. Burgess 
Barnett, Curator of Roptilos and Amphibia at the 
Zoological Society’s Gardens, informing me that 
a boy living near Woodcote, Oxfordshire, had 
reported finding some pure white spawn, which 
developed into pigmented tadpoles. The boy took 
some of these tadpoles to Dr. Barnett and also gave 
me five specimens, three of which have now meta¬ 
morphosed into normally marked frogs. I think 
there is no doubt, from the boy’s description, that 
the spawn he found was albino spawn, though he 
searohed unsuccessfully for an albino adult. 

(4) Mr. H. W. Parker, of the Natural History 
Museum, reports that a male albino Rana temporaria 
is preserved in the collection. The specimen came 
from Warrington, Lancashire, in 1021, but is only a 
semi-albino, as the eyes are pigmented. 

I have not succeeded in finding any records in the 
literature concerning albinism in the common frog. 
Mr. Maxwell Savage, to whom I appealed on the 
matter, writes that he knows of two cases described 
by Fischer Sigwart 1 . These two cases are of albino 
tadpoles which turned dark during development, 
and correspond to the Woodcote tadpoles. 

It seems clear from the above that albino spawn 
arising as a product of an albino female and a pig¬ 
mented male acquires pigment during development 
owing to the pigment factor present in the sperm, 
and the adults so formed will possess the recessive 
factor of albinism. The Yeovil albino tadpoles did 
not develop pigment and metamorphosed into albino 
frogs, and had therefore, so far as one can infer, 
either inherited albinism from both parents, or from 
parents in whom the albino factor was latent. 

Nxixnc B. Eaxes. 

University of Beading. 

July 8. 

far #<rturfpr* ch * *4i n GmtUcfaft, Zftrtoli, tf, 




Nitrogen and Plant Nutrition 

The writer of the very interesting article on this 
subject in Natube of July 8, p. 40, makes an only too 
common mistake regarding the fate of nitrogen in 
bacterial metabolism. His statement that bacteria 
which hoard nitrogen are opposed to those that fix 
it, is misleading. All bacteria hoard nitrogen in the • 
sense that they require it for metabolism. No bacteria 
are known to store it except in combination with 
carbon and hydrogen. When those elements are 
lacking in the medium nitrogen cannot be assimilated 
or stored. Bacterial proteins are not richer in nitrogen 
than those of animals and plants the nitrogen factor 
of all of which is about 6*5. 

In the absence of carbohydrates, bacteria derivo 
their energy by the breakdown of proteins and 
liberation of ammonia, and in this respect they are 
essential partners with the nitrogen fixers, since 
by breaking down the nitrogen fixed, they render 
it in a form available to the plant. Any nitrogen 
which they assimilate is also in its turn ammonified 
when no external source of energy is available. 
Hence we see the significance of the C/N ratio in 
soil fertility. 

Further, those much-maligned denitrifying bacteria 
which liberate free nitrogen only do so in the absence 
of oxygen, and it is another common fallacy to sup¬ 
pose the earth would be more fertile were they all 
annihilated. Alternatively the nitrifying bacteria 
might be exterminated, so that- thore would be no 
nitrates to reduce. This would satisfy Prof. Comber 1 
who, for other reasons, regards them as amongst the 
fanner’s worst, enemies. 

According to Stick land 2 , nitrate reduction by 
B. coli requires a diminution of not less than 96 per 
cent in the oxygon tension. It also requires an 
oxidisable substrate. In other words, loss of nitrogen 
is an indication of oxygen shortage and does not 
occur without a corresponding oxidation of organic 
matter. Since plant tissues also contain tho nitrate- 
reducing enzyme it is very probable that the roots 
of plants under anaerobic conditions utilise nitrate 
as a source of oxygen and liberate freo nitrogen in 
the process. Definite experimental evidence of this, 
is difficult to obtain, but it is well known that plants 
grown in water-cultures grow better when the 
nitrogen is supplied as nitrate, though nitrogen as 
ammonia is more readily assimilated. No definite 
evidence of denitrification in arable soils has been 
obtained, but a loss of nitrogen under crops growing 
in lysimeter tanks has been recorded by various 
workers and could not be accounted for by leaching 
(Deh6rain, Warington, Leather, Lyon and Bizzell). 

Denitrification is known to occur in percolating 
sewage filters and in the activated sludge process 
under conditions of greater aeration than is possible 
by any system of soil cultivation. In this case, 
denitrification serves a useful purpose in promoting 
the oxidation of the organic matter of the sewage. 
It is possible that denitrification may also play a 
similar part in the respiration of plant roots which 
must of necessity flourish only in the undisturbed 
region of the soil below the zone of cultivation. 

The solubility of oxygen in water at 19° C. is lees 
than one part per 100,000 by weight whilst the 
solubility of nitrate is many thousand times as much. 
Boil cultivation aims at maintaining the aeration of 
the soil water to provide the oxygen essential to 
root respiration and bacterial oxidation, but no 
reserves of oxygen can be accumulated in. the soil 
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water except as nitrates. The very word 'manure* 
means cultivation which promotes both the pro* 
duction of available nitrogen and its accumulation 
as nitrates. 

Nitrogen has, therefore, not only a nutritive 
function in bacterial and plant metabolism, but 
probably also that of an oxygen carrier in biological 
oxidation and in plant respiration. 

N. W. Babbitt, 

Department of Microbiology, 

Bothamsted. 

‘Comber, N. (1930), The Fertilizer and Feeding Stuff Journal, 25, 
410. 

• Stieklftnd, L H.. Bwetem. J 25, 1543 ; 1931. 

The relevant statements made by Sir Frederick 
Keeble in his lecture to the Royal Institution, of 
which the article referred to by Mr. Barritt was a 
summary, were as follows : “Soil bacteria other than 
those which break down organic nitrogen by gradual 
stages into ammonia may set the nitrogen free again 
and in the interplay of these ammonia-forming and 
nitrogen-liberating bacteria are to be discovered the 
secrets of soil fertility and infertility. . . . Life must 
therefore depend on the resultant of those opposing 
forces, the nitrogen-fixers and the nitrogen liberators 
and hoarders.*’ 

If we take the words “the resultant of these oppos¬ 
ing forces” in the dynamic sense, there does not 
seem to be much call for criticism, for the ingestion 
of nitrogenous compounds by bacteria must for the 
time being remove them from the sphere of action of 
the plant. In the long run, of course, the hoarding 
is not opposed to the fixing, for the nitrogen becomes 
available. 

The Writer or the Article. 


Synthesis of d- and l -Ascorbic Acid (Vitamin Q 

In a preliminary communication 1 we reported that 
by treatment of osones with hydrocyanic acid, 
succeeded by hydrolysis, we obtained products 
Which possessed the strong reducing power of ascorbic 
acid. Starting from d-xyloson we were able to isolate 
* a small amount of the reducing substance as the 
crystallised acetone derivative. From the melting 
point, analysis and iodine-titration, we considered 
the substance to be the acetone derivative of d -ascorbic 
acid. 

Meanwhile we have improved the synthetio method 
in such a way that the free acids are obtained as 
pure crystals from both d- and Lxylosone. The 
products havo the following constants : 

d-Form. m.p. 187-1,89* (cor. do comp.) Mg- -48° (c«l In methanol) 

Found C-4106 per cent, H=*4-72 per cent. Alkall-equlv. 176 2, 
Iodlne-tquiv. 87-4 

CateuL C*40-80 per eonfc, H~4-58 per cent. Alkftli-equiv, 170T, 
Iodlnu-oqulv. 88-0 

LForro. m.p. 188-189* (cor, decomp.) Mf!»+48* (c*0-85 In 
methanol) u 

Found C—41*05 per cent, H«4’77 per cent. ARcaU-equlv. 175 , 6, 
lodine-equiv. 871 

For the natural aacorblo add Vargha gives hi 

absolute methanol) 1 

A sample of natural ascorbic acid, for which we 
thank Prof. Szent-Gydrgyi, showed a melting point 
1B7M89 0 (cor. deoompj. A mixture with the 
synthetic /-form melts unaltered at 187°~189°, while 
with the d-form a strong depression is shown. When 
equal amounts of the Z- and deform are crystallised 
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together, they give crystals of m el t i n g point 1'68°-1®S* 
(cor.) and a/>*»0°. 

There can, therefore, be practically no doubt that 
the synthetic 1-form is identical with natural asoorbio 
acid. Experimental details and the results of physio¬ 
logical tests will be published later in the Helv. chim . 
Acta . 

T. Reichstbin. 

A. GRttSSNEB. 

R. Oppenaubr. 

Institut fiir allgem. und analyt. Chamie, 

Eidg. Tochn. Hochschule, 

Ziirich, 

July 11. 

1 Helv. chim. acta , 18, 561 ; 1938. 

1 Nature, 180, 847, Dec. 3, 1932. 


Reducing Property of Aqueous Humour 

Experiments on the significance of the aqueous 
humour in the lens’s metabolism, which I have been 
carrying out during the past few years 1 , have shown 
that the power of the aqueous humour of cattle and 
of the rabbit to reduce methylene blue does not 
depend upon the presence of an enzyme, but 
essentially upon a reducing substance which is present 
in the trichloracetic acid filtrate and can be titrated 
with iodine. The trichloracetic acid filtrate, as well 
aa the aqueous humour in which the protein has 
been deactivated by heating, obtained from 1 o.o. 
of aqueous humour, unites with approximately 1 o.o. 
of a Nl 500 iodine solution. 

These reducing substances are sensitive to oxygen 
in an alkaline medium, whereas in an acid milieu 
and in the presence of oxygen they retain their power 
to reduce iodine. The reduction of methylene 
blue by aqueous humour can be accelerated by 
increasing the alkalinity and by the addition of 
sodium cyanide (NaCN). These reducing substances 
create an electrical potential in the aqueous humour 
which is measurable, well defined, easily reproduced, 
and the intensity of which depends upon the con¬ 
centration of tho aqueous humour ; it is determined, 
therefore, by the concentration of the reducing 
substances. 

SH-containing substances, such as glutathione and 
thionein, are not demonstrable in aqueous humour. 

The nature of the oxygen sensitivity, the power 
to reduce iodine, the creation of a well-defined and 
reproducible oxidation-reduction potential the in¬ 
tensity of which depends upon tho concentration of 
the reducing phase, the acceleration of the methylene 
blue reduction by means of NaCN and alkalis, the 
fact that SH-containing substances are not present 
in appreciable amounts in aqueous humour, induces 
me to believe, in conformity with recent results 
obtained by Tillmans, Szent-Gydrgyi, v. Euler and 
others, that the above-mentioned reducing substances 
of the aqueous humour should probably be considered 
as vitamin C. This has led me to further, as yet, 
unfinished experiments. 

L. J. Harris’s recent communication 1 stating that 
he has found large amounts of vitamin C in aqueous 
humour, is of the utmost importance, for we ought 
now, in the light of the reducing substances which 
I have found and characterised, to denote them as 
vitamin C. 

The vitamin C of the aqueous humour stands in 
a close relationship to the metabolism of the 
It is traceable by iodine titration only 
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Researc 

Inhabitants of Inland Salt Waters. Tho animal asso¬ 
ciations of salt inland wators are peculiar in that there 
several animals con tolerate salt water although 
they apparently cannot live in the soa. H. Singh 
Pruthi found in the succession of pools which, in all 
but the wet season, form the ‘stream* of Khewra 
Gorge in the Punjab, salinities varying from 0-12 
per cent to so much as 17 0 per cent, or about five 
times that of sea water. Flat worms and leeches did 
not survive beyond the least saline stage (0-12-2) ; 
Mollusca, Amphibia and fishes dropped out in the 
succeeding range (5-15) ; Crustacea at 30-35 ; and 
only insects survived in tho waters of greater salinity. 
Buxton was of opinion that in water as salty as, or 
more salty than, the sea only Diptora (families 
Ephydridao, Culicidre and Chironomidee) and a 
Triohopteron could survive, but in addition to the 
dipterous families mentioned above, Pruthi found 
Tabanid larvin, as well as representatives of several 
families of Colooptcra, may-fly larva? and Rhynchota, 
all living in wators of much higher salinity than that 
of the soa. At salinities of 120-170, Thysanura, 
Dermaptera, Coleoptora and Diptora were all repre¬ 
sented. Tho author regards the absence of such 
forms in the soa as probably due, not to unfavourable 
salinities or tho force of waves or tidal currents, but 
to the low calcium content of sea-water, a thesis 
which ho is endeavouring to prove experimentally 
(Records Indian Mus. t 35, 1933, p. 87). 

Hydrology of Lake Tanganyika. Since its discovery 
some sixty years ago, the Lukuga outlet of Lake 
Tanganyika has presented some interesting problems. 
In 1874 Cameron found tho channel swampy but 
entirely blocked. Two years later Stanley found a 
slight flow which by 1879 had become a strong river. 
Since then tho flow has continued, but in some years 
has been only a few centimetres in depth. In Geo¬ 
logical Survey Bulletin No. 5 (Tanganyika Terri¬ 
tory), Mr. C. Gillman, in a study of the hydrology of 
Lake Tanganyika, discusses the roasons for these 
fluctuations and concludes that they are periodic 
phenomena duo to an intermittent rise and fall of 
the lake lovel. He points to a discharge of a com¬ 
parable nature by the Bhire from Lake Nyassa. 
Crustal movements in tho fault valley may have an 
effect but this has not boon determined. On the 
other hand, variations in rainfall in a bolt of transi¬ 
tion between a humid and dry climate would un¬ 
doubtedly cause fluctuations in the lake level. 
Observations are not available for a long period, but 
Mr. Gillman traces periodic fluctuations of lovel of 
the order of 13-15 metres and short period fluctua¬ 
tions of 2 *5-3 metros. During low levels, the 
Lukuga outlet is filled by debris consolidated by 
swamp growth, which remains strong enough to serve j 
as a dam until the water reaches its top and over¬ 
flows. Then the barrier is quickly destroyed down 
to the rooksill and cannot form again until a low- 
level period is reached. 

Edible Molluscs of Manila. Florenoio Talavera and 
Leopoldo A, Faustina have described and figured a 
large quantity of edible Mollusoa, both univalve and 
bivalve *Srom Manila (Phil. 7. Soi. y 50, No. 1, Jan*, 

, Most of them were actually purchased in 
various Manila markets or from street vendors, 
them being sold in their sheds* It 
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is an interesting collection, and shows a surprising 
number of edible forms from the large oysters, clams 
and gastropods such as tho well-known Cerithium 
telescopium, Strombus canarium and M elongena 
pugilina , to such tiny shells os Donax radians and 
the variable Umbonium vestiarium , the last oaten as 
periwinkles are often eaten, only with a thorn to pick 
out the animal instead of a pin I Amongst these edible 
molluscs, we find tho brachiopod Lingula unguit r, the 
‘b&lay’ or ‘tongue clam*. This occurs in large numbers 
living in vertical burrows in shallow waters. Its 
burrowing methods are very interesting for it may 
dig on its side, using the stiff hairs to plough into 
the sand while forcing tho body forward ; it may 
penetrate the ground by moans of tho peduncle in 
tho manner of a worm, dragging the body down as 
it cleaves the sand ; or, it may bury itself head first, 
a method usually exhibited by an individual with 
the peduncle broken close to the body. It is exten¬ 
sively used as food, especially by tho people 
living near tho grounds, and considerable quantities 
are brought into the public markets, the stalk being 
generally oaten fresh or pickled in vinegar. 

Respiratory Activities in the Soil. The production of 
carbon dioxide by the soil, which is closely related to 
the various oxidative changes taking place in the 
organic matter and honco represents an approximate 
index of the processes of humification and trans¬ 
formation of the humus, is governed by a number of 
factors. In a no to communicated to tho Reale 
Istitufco Lombardo di Seienze e Letter© in December 
last and published in parts 19 -20 of vol. 65 of the 
Rendiconti , Antuniani, Arnaudi and Nicolini record 
experimental results which indicate a correlation 
between this formation of carbon dioxide and the 
number of micro-organisms present in the soil. Such 
correlation is manifested only with soils of identical 
geological character and similar content in organic 
matter which have been cultivated in the same 
manner. Tho number of micro-organisms appears 
to be related to the physical nature of the soil, the 
numbers being greater in soils comparatively rich in 
organic matter. 

Cytology of Cotton. Some advances are being recorded 
in the correlation of cytological and gonotical results 
in cotton, where various cases of duplicate genes are 
now known. Dr. Skovsted (Ann. Bot. t 47, 227) has 
made a study of mitosis and meiosis in the diploid 
Qossypium arboreum and in a triploid rogue which 
appeared from diploid parents in tho gonotic experi¬ 
ments of the Cotton Research Station, Trinidad. 
The latter was storilo. Tho chromosomes of cotton 
are very small and two of the 13 pairs in tho diploid 
have satellites. In meiosis there is not a continuous 
spireme, but the loptotene threads corresponding to 
whole chromosomes pair laterally and also in some 
cases end-to-end. Occasional non-disjunction occurs 
in the heterotypic mitosis. In the pachytene stage of 
the triploid, univalent and trivalent as well as 
bivalent threads are seen, and end-to-end conjugation 
of strands also occurs. Although no evidence of 
secondary pairing of chromosomes in metaphase was 
obtained, yet it is concluded from genetieal and other 
data that 13 must be a secondary polyploid number. 
It is suggested that perhaps a tetraploid Asiatic 
cotton can be obtained from the triploid mutant. A» 
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island of tetraploid tissue with 52 chromosomes was 
found in the root of a plant of O . arboretm , and it 
may therefore be worth while looking for possible 
tetraploid mutations in commercial fields of Asiatio 
cotton. 

Classification of Climates, The climates of the earth 
form the subject of a paper and a map by Dr. C. W. 
Thomihwaito in the .July number of the Geographical 
Review. The paper discusses the basis of an attempt 
to find a classification of climates more satisfactory 
than that of Koppon, which was based on the dis¬ 
tribution of various types of vegetation. The new 
attempt is like KOppen’s in that it attempts to 
determine the critical climatic limits significant in 
the distribution of vegetation, but it differs in making 
ubo of two new climatic concepts, precipitation 
effectiveness and temperature efficiency. Tropical 
rain forest is assumed to have the most favourable 
climate for plant growth, that is to say, precipitation 
effectiveness and temperature efficiency are at their 
maxima. Diminution of either element causes a 
slowing of plant growth until a minimum is roached 
where growth ceases. Five humidity types are 
recognised corresponding respectively with rain forest, 
forest, grassland, steppe and desert. These are 
given numerical values and symbols. Similarly, six 
temperature efficiency types are noted and given 
numerical values and symbols. Laatly, four types of 
seasonal distribution of moisture are defined and 
given symbols. The factors of climates that control 
vegetation have thus five, six and four aspects 
respectively, giving 120 possible combinations. Cer¬ 
tain of those, however, do not occur, several being 
impossible. So in practice there are actually 32 
climatic types. These are shown on a coloured map 
of the world. 

Soil Erosion in Africa. The serious reduction in pro¬ 
ductivity in Africa by soil erosion was discussed by 
Mr. A. M. Campion in a lecture to the Royal Geo¬ 
graphical Society on May 8. The history of the native 
races of Africa shows a continuous movement from 
one area to another, and many of these migrations 
have been the outcome of reduced productivity on 
• the abandoned area. After mentioning certain con¬ 
ditions of structure and climate which favour soil 
erosion but are not amenable to human intervention, 
Mr. Campion wont on to point out that man hits 
also played a most destructive part in various areas. 
Destruction of forests has loosened the soil, and per¬ 
haps decreased the fall of rain, but certainly increased 
the effect of the rain in washing away soil, Over- 
grazing by stock has been equally harmful. Trees and 
shrubs are destroyed, and grasses uprooted. Water 
channels are caused by the trampling of hoofs along 
broadening paths. The control of cattle diseases 
Causes increase of stock and further depletion of 
fertility. Burning of grass may encourage new 
growth, but is apt to destroy young shoots and 
Seeds and discourage the formation of humus. 
Mr. Campion discussed possible remedial measures, 
among which he stressed the necessity of the entire 
abandonment of exhausted areas for a period and 
a cheek on the number of animals grazed in a given 
area. 

The Witwaiewand System. The Proceedings of 
the Geological Society of South Africa for 1933 
captains a stimulating presidential address by Dr. 
L. T, Hal with special reference to the occurrence 


of the Witwatersrand System outside the Band 
itself, that is, in the Heidelberg, Greylingstad-Vaal 
River, Parys-Vredefort and Klerksdorp-Ventersdorp 
areas. It is pointed out that although changes in 
materia], structure and thickness of individual rook 
units occur, yet each of the five major subdivisions 
can be recognised in all the areas. The predominance 
of argillaceous rocks in the lower port suggests de¬ 
position in deep or quiet waters. The steady upward 
increase of sand indicates the approach to shallow 
water or even terrestrial conditions. Changes in 
thickness and coarseness of grain and the alignment 
of conglomerate lenses show that the flow of sediments 
came mainly from the north-west. Comparatively 
cold climatic conditions are indicated by the presence 
of tillito, tho occurrence of fresh felspar and the 
absence of limestones. Volcanic rocks occur at the 
base of the system in the areas of Parys-Vredefort 
(basic amygdaloids) and Klerkadorp-Vontersdorp 
(leas basic amygdaloids and quartz-porphyry). Higher 
up in the succession lavas of acid types have been 
found in certain other areas. Gold is widespread in 
the WitwatorHrand System, but the conditions for 
concentration were rarely so favourable m in the 
Main Reef Group, and mining ventures in the out¬ 
lying areas have not boon able to dovelop to the same 
extent os on the Rand. 

Meteor Spectra. The spectroscopic investigation of 
meteors has not yet been carried very far. Until 
recently, only 24 meteor spectra had been photo¬ 
graphed, eleven of these photographs being obtained 
in 1932. Dr. P. M. Millmann of Harvard (Popular 
Astronomy , 41, 299 ; 1933) describes a very simple 
apparatus for this work, consisting of an ordinary 
camera with on accurately cut prism mounted in 
front of the lens, Systematic investigations are also 
being carried out by Dr. J. D. Williams of the 
Steward Observatory, University of Arizona. Three 
regions of the spectrum appear to call for special 
attention: 3800 A.-4000 A., 6100 A.-5300 A. and 
6800 A.-6000 A. Very fast photographic negative 
materials are required and among the recommended 
plates are the Barnet Super Press, which covers the 
first two regions, and a hypersensitive panchromatic 
plate made specially for meteor work by the Research 
Department of Ilford, Ltd. 

Thermo-Electric Power of Hydrogenated Metals. 
Recent investigations on the occlusion of hydrogen in 
metal h have led to the hypothesis that such gas is 
not only occluded in a state of solution, but also, like 
a dissolved electrolyte, is ionised. It is assumed that 
the absorbed hydrogen is in the form of protons 
diffused uniformly throughout the whole mass, and 
that electrons are present in equal number, so that 
the metal is electrically neutral. The possibility of 
the existence of a thermo-electric farce between the 
hydrogenated and the non-hydrogenated metal is 
confirmed by the results of experiments described 
by Franzini and Gazzaniga in the Rendiconti delT 
letituto Lombardo di Scienze e Letters (Parts 1-6, 
1933). For thermo-couples formed by a metal in 
conjunction with the same metal saturated with 
hydrogen, the e.m.f. developed for a temperature- 
difference of 1° between two junctions amounts, in 
multiples of 10* 7 volt, to: iron, 0 * 705 ; platinum, 
0-223 ; nickel, 1*08; palladium, 174 * 5 , the dec* 
tronie current passing from the hydrogenated to the 
non-hydrogenated metal through the warmer 
don. The proportions of hydrogen reqqim1 ; 
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saturate the different metals vary widely, but, even 
when the e.m.f. is referred to 1 volume of hydrogen 
absorbed by 1 volume of the metal, the value for 
palladium is still considerably the highest. 

Thermal Data for Organic Compounds. Since 1029 
G. S. Parks and H, M. Huffman and collaborators 
have published in the Journal of the American 
Chemical Society an important series of papers on 
thermal data for hydrocarbons, some aliphatic 
alcohols and acids, from which the entropies and 
free energies have been calculated. In the July issue 
of that journal, Parks, Huffman and Bannore 
describe measurements with more diverse types of 
substances, including urea, glycine, phenol, aniline, 
benzoic acid and sucrose. The heat capacities at 
various temperatures were determined and from them 
the entropies and free energies calculated by means 
of Nernst’s theorem (third law of thermodynamics). 
Besides providing valuable experimental data for the 
study of organic chemical reactions, the results pro¬ 
vide a cheek on the validity of Nernst’e theorem, 
since they show that, in the case of urea, tho free 
energy found is practically tho same as that calcu¬ 
lated from tho ecpiilibrium constant in the reaction 
Cp # -f-2NH,^H 1 0 -fCON a H 4 found by Lewis and 
Buitowh. In the series of papers some useful empiric¬ 
al values for tho changes of entropy accompanying 
various structural modifications have boon developed 
and shown to be in good agreement with experiment, 
and this is again found, except in the case of sucrose. 


where inadequacy of data and the rather hypo* 
thetical character of the ring formula proposed 
by Haworth may partly account for the discrepancy. 

Atomic Weight of Lead from Katanga Pitchblende. 
Baxter and Alter (J. Amer. Chem. Soc ,, July) have 
determined the atomic weight of load from an East 
African pitchblende, for which several similar deter¬ 
minations by previous investigators an* available, 
varying from 206 046 (Morogoro pitchblende; 
Hdnigschmid and St. Horowitz) to 206-20 (Katanga 
pitchblende ; Richards and Putzeys). The Katanga 
ore is nearly free from thorium, and the lead content 
should be nearly pure uranium lead. The interesting 
result was found that the atomic weight of the load 
from the black portion of the pitchblende, insoluble 
in dilute hydrochloric acid, is definitely higher, 
205*996, than that in the softer yellow vein material 
present in the ore, readily soluble in dilute hydro¬ 
chloric acid, which gave Pb = 205*970. It is possible 
that the yellow material is more recent in date than 
the black. Infiltration, or leaching, or varying rates 
of decay of different isotopes of uranium are possible 
causes for the difference. Another determination of 
the atomic weight of lead from Bedford cyrtolite 
gave the value 205-94, and the method has been 
carefully chocked by a redetermination of the 
atomic weight of ordinary lead. If Katanga lead 
contains chiefly tho isotopes 206 and 207 in the pro¬ 
portions found by Aston (Nature, 129, 649; 1932) the 
low value 205*90-205*92 results for the isotope Pb* #i . 


Astronomical Topics 


White Spot on Saturn. This spot (see Nature of 
August 12, p. 248) was discovered almost simul¬ 
taneously by Herr Weber at Borlin-Steglitz and by 
Mr. W, T. Hay at Norbury ; the time being August 3 
at 22 h 30*» U.T. It was independently found, 1J 
days later, by Messrs. Hellweg and Willis at Washing¬ 
ton. The latter gave its diameter as being one-tenth 
of Saturn’s. Probably this estimate was too small, 
but there is evidence that the spot increased rapidly 
in length; accordant determinations at Juvisy 
and Bournemouth on the evening of August 6 showed 
that it took 49 *2 minutes to cross the central meridian, 
making its diameter ono-quartor of Saturn’s ; while 
on the early morning of August 9 the Rev. T. E. R. 
Phillips made its length nearly 27,000 miles, which 
is more than one-third of Saturn’s equatorial dia¬ 
meter. The expansion is explicable if the matter 
forming the spot came from different levels of Saturn, 
at considerable depths below the surface ; at these 
depths tho rotational speed would be slower than 
at the surface, which would cause the matter to lag 
behind tho surface matter. 

Preliminary estimates of the time of rotation, 
using the centre of the spot, give values a fraction of 
a minute below 10 h 16 m . If the preceding edge of 
the spot had been used, a slightly shorter time would 
be found. Prof. Asaph Hall and others observed a 
similar spot in 1876, which also increased in length, 
but probably loss rapidly than the present spot. 
A. Hall derived the rotation period 10 h 14to23 8 
from that spot. 

Accuracy of Eclipse Predictions. Dr, L. J. Comrie 
recently pavl some formulas for deducing the limiting 
ourvee of visibility, and the other curves that are 
tow printed m too eclipse maps in the different 
Nautfc^Almanace (Mon. Nut* Boy. Astro* 8oo. t 


Jan.). Dr. James Robertson, Superintendent of the 
American Ephcmcris. has a paper in the May number 
of the same journal in which he states that formula 
of a similar character to those deduced by Dr. Comrie 
have been used in tho American Ephemeris for about 
twenty-five years. The resulting errors are only of 
the order of a few hundredths of a minute, whereas 
the approximate formulas of Chauvenot may be some 
3' in error. Dr. Comrie, in a note, expresses his pleasure 
at finding that accurate formulae have been used for 
so many years, but he considers that some note about 
the change of method should have been made at an 
earlier date ; this apparently was not done. He also 
notes that his formulae are bettor suited for work 
with calculating machines than the American ones. 

A Variable Star of Short Period, Dr. van Gent has 
lately been taking photographs of the cluster Omega 
Centauri with the 26-in. photographic refractor of 
the southern station of Yalo Observatory, which is 
at Johannesburg. In addition to the variables already 
known in the cluster, Mr. Kooreman has found that the 
star numbered 65 by Bailey has the shortest period 
of any known variable ; the material at present to 
hand is insufficient to decide between the two 
following values : 1/15*9430 day and 1/16-9455 day. 
The first value is somewhat more probable. The 
uncertainty in the period has little effect on the 
deduced light-curve. The range is 0*47 magnitude, 
the increase in light is more rapid than the decrease, 
and the maximum is much sharper than the minimum. 
The stair is 645' from the centre of the oluster, but 
this distance is not great enough to throw much doubt 
on its physical connexion with the oluster. 

Hie above details are from a recent article by 
Prof. E, Hertzsprung (Bull. Astro . Jnstit. Netherlands* 
7, No, 247). 
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The Eighth National Radio Exhibition 


I T is doubtful whether the Radio Exhibition at 
Olympia is the best occasion for learning what 
scientific progress is being made in that particular 
area of the radio field which is concerned with the 
reoeption of broadcast programmes. The exhibition, 
as exhibition, is admirable, attractive and deservedly 
popular. But there is no ‘radio' to be heard in it. 

It might be captious to suggest that ‘the show’ is 
really an audio exhibition, but the limiting of 
demonstration to reproduction of music and speech 
distributed at audio (not at radio) frequency does 
prevent a complete subjective appraisal of the radio 
receivers shown, since more than half—and a vital 
half—of the receiver is not in use. Objective 
appraisal, by the method which the scientific worker 
regards as normal in other fields, is also impossible, 
for the reason that on no one of the stands carrying 
receivers wore overall performance curves to be 
found on the opening day, and on only one stand 
were such curves found on the second day of the 
exhibition. 

An inquiry into the reasons for this almost univer¬ 
sal reliance on subjective selection—even when the 
absence of facilities for such selection is left out of 
account—is too extensive for development here, but 
it demands attention. It must be admitted that 
existing knowledge is inadequate for completely 
objective testing ; it must be inquired what steps are 
being taken, and by whom, to bridge these} gaps in 
knowledge. 

What does emerge most cloarly from the study of 
the new season’s receivers, and from their audio 
frequency performance, is that the industry has, 
almost without exception, decided to follow one of 
two divergent paths which offer themselves to the 
designer. One path leads towards the most faithful 
attainable reproduction of music from the ‘local’ 
broadcasting station, the other towards reproduction 
of programmes from stations at such distances that 
fading phenomena, interference between emissions 
of comparable field intensity, and interference from 
natural and artificial sources of electrical disturbance 
assume dominant importance. The two paths do 
.not diverge rapidly in their early ‘stages, but the 
ultimate goals are definitely irreconcilable. 

The most marked feature of the audible demon¬ 
strations is a very notable and gratifying improve¬ 
ment in the average level of acoustic fidelity. The 
very general introduction of the moving-coil speaker, 
even in inexpensive sets, and of dual speakers of the 
moving-coil type in the medium and highly priced 
sets, are milestones common to both paths. The 
range of frequencies over which the response curve 
of the speaker system may be taken as flat on the 
average, neglecting its very complex fino structure, 
has been greatly extended. Yet it must be said that 
no single set which was heard would have deluded 
an even moderately tolerant musician that he was 
in the conoert room itself. This is said not by way 
of derogation from the praise due for the very notable 
progress made, but to indicate the magnitude of the 
outstanding scientific and technical problems. The 
final aesthetic aim of broadcasting is not necessarily 
•photographic representation', but it is just as 
necessary that the broadcast receiver should give 
close acoustic fidelity, as it was necessary that Cezanne 
and his followers should be os competent draughts¬ 
men as their, predecessors, 1 


How far the trend of design has travelled along the 
alternative path is shown by the very general pro¬ 
vision of ‘automatic volume control'. The very great 
facility for shaping the frequency-acceptance curve 
which is afforded by the frequency-conversion 
principle, embodied in the superheterodyne receiver, 
has brought such on increase of receivers of this 
type that this may well be labelled the superhetero¬ 
dyne year. Within the limits set by the international 
allocation of frequency channels, the superheterodyne 
sot con probably be made to give an overall response 
curve of the same degree of fidelity as the ‘straight’ 
set, with greater facility for its displacement to 
accept either of the alternative ‘local’ programmes. 
The old difficulties of high background noise level 
have been almost completely surmounted, and so 
the superheterodyne set is not specifically off the 
path of high quality local reception. 

The automatic volume control, a device of high 
technical ingenuity and surprising practical simplicity 
for reducing the effects of fading, is, however, in a 
different category. It aims solely at mitigating some 
of the worst imperfections of emissions which are 
already forodoomod to sesthetic imperfection. That 
it makes a great contribution to the very real 
pleasures of ‘distant. listening* is indubitable ; that 
it leads away from the path of highest quality re¬ 
ception is equally indubitable. 

Television apparatus at the show brings no sur¬ 
prises, and no great novelties. There is, indeed, a 
complete cathode-ray television receiver, but it is 
designed for the present medium-wave thirty-line 
omissions, for which a cathode-ray receiver is neither 
necessary nor well-suited. The only other modem 
television receivers shown were both of the mirror- 
drum type, and both utilised the Kerr effect for 
light-modulation. Perhaps the one greatest un¬ 
heralded novelty in the whole exhibition, however, 
derived its main significance from television require¬ 
ments. This was the cathode-ray oscillograph with 
a fluorescent screen of nine-inch diameter, which was 
exhibited in the now familiar sealed-off form, re¬ 
quiring accelerating voltages of the same order as 
the voltages necessary in the mechanical television 
receivers already noticed, and thus quite suitable for 
domestic use. 

Next to this particular ‘vacuum tube* the exhibits 
of highest scientific interest are, probably, other 
vacuum tubes, such as those which facilitate the 
application of automatic volume control, the double¬ 
diode-triodes, those which improve high-frequency 
amplification, the screened pentodes, and those 
which have brought the performance of the dry- 
battery driven set to a much higher level, the valves 
designed for ‘class B* and ‘quiescent push-pull 4 
amplification. 

Special notice must be given to the exceptionally 
interest ing exhibit by the Post Office, which Very 
properly reminds the visitor that ‘radio* and ‘broad¬ 
casting’ are not synonymous. The central feature of 
the exhibit recalls the fact, already implicit in what 
has been said above, that the problem of the inter* 
ference which electrical apparatus—domestic and 
industrial plant, traction and communication plant, 
illumination devices and the like-—produoe in this 
reception of broadcast programmes is thfe mpatv 
important single obstacle to high-quality reception, 
in the great centres of 
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Ono lost remark is suggested by the omissions 
from the exhibition. It is to be hoped that 
the Post Office, the British Broadcasting Corpor¬ 
ation, and the Radio Manufacturers Association, 
will not forget that the situation in respect 
of the highest-quality broadcasting is not yet 
hopeless. 


The very qualities which may render the ultra- 
short wave-bonds suitable for television working are 
the qualities required for very high-quality musical 
reproduction. Channels should be reserved for 
services of this character before the existing state of 
congestion in the medium-wave bands has established 
itself in these still open bands. 


The Welsh Plant Breeding Station, Aberystwyth 


I N response to numerous requests, the Welsh Plant 
Breeding Station, Aberystwyth, has issued a book¬ 
let, price 3*,, entitled “An Account of the Organisa¬ 
tion and Work of the Station from its Foundation in 
April 1919 to July 1933”. The publication describes 
in an eminently readable form the general principles 
governing the work of the Station and the lines upon 
which it is organised and functions. Though not 
intended to bo a precise guide to the experiments, it 
should prove invaluable to visitors and others 
desirous of a real insight into the general aims under¬ 
lying the work, the methods employed and the 
difficulties encountered. 

From the outset, the policy has been to concentrate 
all researches on one main problem, namely, grass¬ 
land improvement, though this question is necessarily 
studied from a number of aspects the chief of which 
are plant breeding of herbage crops and trials relative 
to their soed production, the improvement and 
management of ordinary farm grasslands and hill 
grazings, while plant breeding with oats and wheat 
and investigations into plant diseases form necessary 
complements to the central problem. 

The breeding of the more important herbage plants, 
as peronni&l rye grass, white clover and cocksfoot, 
however, is the pivot upon which the work turns as 
it is by such characters as leafmess, persistence and 
flowering habit, factors found to be associated with 
dearly defined types, that the agricultural value of 
the herbage is determined. The safeguarding of truly 
authenticated stocks, and the best means for their 
distribution, are further problems awaiting solution, 
and the co-operation of the soed trade, farmers’ 
societies and individual farmers has already been 
enlisted in the latter cause. 

In this connexion a plea is put forward for the 
foundation of something in the nature of a British 
or Imperial Seed Production Co., which would be a 
properly conceived and controlled organisation, 


acceptable alike to tho seed trade and the farmer, and 
competent to produce tho right kind of seeds, suffi¬ 
ciently cheaply and adequately authenticated. The 
far-reaching nature of the term 'management' is fully 
brought out. The importance of the choice of the 
seeds mixture, the uso of rotational grazing, and the 
significance of differences in yield, productivity, 
carrying capacity and nutritive value of the various 
types of herbage are discussed in the light of experi¬ 
mental evidence. 

Tho necessity for ploughing old pastures prior to 
re-sowing has entailed a study of the oat plant, as 
this makes an excellent first crop after grass. Breeding 
experiments have been carried out with the view of 
finding strains particularly suited to these poor con¬ 
ditions; hardiness and good standing ability being 
the chief requisites. 

Tho work on rough and hill grazings is of particular 
interest considering the necessity for making the best 
use of all available grassland at the present time. 
Climate has not been found to be such a limiting 
factor to tho improvement of hill pastures as had 
previously been thought, and after a preliminary 
cultivation by means of a scratching or ploughing 
operation, a sowing combined with a manurial dress¬ 
ing has proved of immense value. Wild white clover 
(preferably assisted by inoculation) is the most im¬ 
portant species to include in a seeds mixture for thispur- 
poB© and, among tho grasses, Yorkshire fog and sweet 
vernal grass have given particularly promising results. 

The extent to which the work of tho Station has 
been helped by the neighbouring county agricultural 
organisers, landowners and farmers is evidence of 
the real practical value of the investigations being 
carried on. The publication of this booklet cannot 
fail to increase and widen the interest taken in grass¬ 
land management as a whole, and in the methods by 
which our knowledge of the subject is being extended 
at Aberystwyth in particular. 


The Cape Observatory 


S CIENCE PROGRESS for July contains an 
interesting article on the Cape Observatory by 
Dr. H. Spencer Jones. 

Rev. F. Fallows was the first director and com¬ 
menced work in 1821. He worked under great 
difficulties, the site being inhospitable* the instru¬ 
ments badly made, the assistance allowed to him 
hopelessly inadequate; he died in 1831 at the early 
age of forty-two years. It may be remarked that 
the amenities of the site have now been greatly 
improved, the bare rock having been covered with 
a good depth of soil, trees planted to shelter the 
instruments from wind, and a good water-supply 
laid oh. 


Henderson was director for only one year* but did 
good work in that time; inter alia he detected the 


Maolear was director in 1834-1870. In his oarly 
days there he enjoyed the companionship of Sir J. 
Hersohel, who established an observatory at Feld- 
hausen in order to extend his father’s survey to the 
southern heavens. Maclear made an immense 
number of observations, but their reduction was 
delayed owing to insufficient staff. It was com¬ 
pleted after his retirement by his successor, E. J. 
Stone. He in turn was succeedod by Sir David Gill 
in 1879. The great comet of 1882 was the accidental 
ocoasion of detecting the value of photography for 
determining the position of stars. This led both to 
the formation of the Cape Photographic Durch- 
tous toning and to the great Astrographic Catalogue 
of the entire heavens. 

The Cape Zone has been rephotographed under 
Dr. Spencer Jones, and comparisons of the earlier 
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and later plates will shortly yield proper motions of 
about 40,000 stars. The average time-interval 
between early and recent plates is 25 years. 

Gill mode a determination of the solar parallax 
from observations of Iris, Victoria and Sappho: the 
resulting value 8-804* was nearly identical with that 
deduced by Hinks from the Eros-opposition of 1901. 
The Cape Observatory took a larger share than any 
other in the observations of Eros in 1931 : it is 
expected that the resulting value of the parallax 
will be accepted as definitive for a long period. The 
MeCloan 24-in. equatorial was presented to the Cape 
Observatory in 1900 and was used for stellar spectro¬ 
scopy until 1926, tho last spectrograms taken with 
it being of Nova Pietoris. They sufficed to prove a 
rapid expansion in the outer layers of tho star, while 
the effective temperature remained nearly constant. 

The 24-in. is now being used for Rtollar parallax 
work, 500 parallaxes having already been determined 
with it. 

The article is accompanied by reproductions of 
artistic pencil drawings : one, a general view of the 
Observatory find tho surrounding mountains ; the 
other, the dome of the 7-in. heliometer. 


University and Educational Intelligence 

Cambridge:.— Dr. M. Horn has been appointed 
University lecturer in the Faculty of Mathematics. 

The Frank Smart studentship in botany will be 
vacant on October 1. Any graduate of the University 
is eligible for the studentship provided that not more 
than fourteen terms have elapsed after his first term 
of residence. The successful candidate must devote 
himself to research in botany under the direction of 
the professor of botany. The value of the studentship 
is £200 per annum arid names of candidates must be 
submitted to Prof. A. C. Seward at the Botany School 
on or before October 2. 

London.- Prof. H. W. Florey, Joseph Hunter 
professor of pathology in. the University of Sheffield, 
whoso appointment to the Sir William Dunn chair 
of pathology tenable at Guy's Hospital Medical School 
* was announced by the University of London on 
July 27, is unable to accept the appointment. 

The following dogrees liave recently been awarded : 
D.So. in zoology to Benjamin Dawes (recog¬ 
nised teacher at King’s College) for six works on 
the development of the vertebral column in mam¬ 
mals and on the food requirements in the plaice ; 
D.So. (Engineering) to Robert O. Boswall (King's 
College) for seven works on lubrication; D.Se. 
(Engineering) to Edward Hughes (private study) 
for published work on (1) heating of electrical 
machines, (2) testing of magnetic materials, (3) effect 
of harmonics on power-factor improvement, (4) test¬ 
ing of coiling fans. 


The fact that the School Certificate has, since its 
inception some fourteen years ago, assumed a pre¬ 
dominating influence over secondary education in 
Great Britain, has been stressed several times in 
these columns. As stated in Nature of February 18, 
p. Si8, all secondary and public schools have come 
under its influence ; instead of following the curricu¬ 
lum, it determines what lines the curriculum shall 
adopt ; aad, worst of all, in very many oases, it is a 
matriculation qualification. In other words, the 


School Certificate examinations, instead of assessing 
the educational standing of a pupil at the age of 
about sixteen years, is too frequently used to decide 
his qualifications for entrance to a University. In 
the summer of 1931, nearly 67,000 candidates sat 
for the School Certificate examination. Considering 
the small percentage of that number who had any 
obvious desire at all to carry on their academic 
studies and read for a University degree, the char¬ 
acter of the School Certificate examination for the rank 
and file seems quite unsuitable. Tt is clearly not what 
it should bo ; that is, a school leaving certificate 
assessing the qualifications of pupils for the edifi¬ 
cation of not so much the University authorities os 
for business, commercial and professional bodies who 
require the services of such pupils. It is with satis¬ 
faction, therefore, that we read in “Education in 
1932“ being the report of the Board of Education 
published in June of this year (H.M. Stationery 
Office, 3s, (kl. net) that the Secondary Schools Exam¬ 
inations Council agrees with the investigators of the 
School Certificate Examinations in their recom¬ 
mendation that the School Certificate examination 
should no longer be accepted by the Universities as 
an alternative to their own matriculation examin¬ 
ations ; and that it should not be permissible for a 
pupil to take an external matriculation examination 
unless he is a genuine candidate for admission to a 
University. This is one step towards establishing 
tho School Certificate and the matriculation as two 
separate examinations, each with its necessary but 
distinctly different function to perform. 

Thk recently issued annual report of University 
College, London, includes an account of a notable 
expansion rendered possible by the acquisition of a 
large area to the south of its present site. This 
fulfilment of a long-cherished aspiration of the College 
authorities was achieved in co-operation with the 
Carnegie United Kingdom Trustees, by whom a part 
of the area is to be used for the purposes of the 
National Central Library and the Library Association. 
A prominent feature of this expansion is the re¬ 
housing of the Department of Zoology, now to be 
reorganised, with adequate equipment os a Depart¬ 
ment of Zoology and Comparative Anatomy on a 
scale of national importance. Student enrolments 
of the session 1931 -32 show a decrease in the number 
of evening students due to the London County 
Council's discontinuance of awards of free places in 
tho evening schools of geography, history and 
phonetics in favour of a new system of grants to 
individual students. The number of vacation students 
also decreased owing to phonetics and librarianahip 
vacation courses not being held. The number of 
other students, 2,706, is almost the same as in the 
preceding year, 2,709. Postgraduate and research 
students numbered 466, an increase of 17. A tabic 
giving the geographical distribution of students 
shows that 67 per cent were from homes within 
thirty miles from the College, 24 per cent from else* 
where in the British Isles, 10 per cent from the rest 
of the Empire and 9 per cent from other ports of the 
world. Those from India numbered 151, from 
Germany 40, from the United States 39, from 
Australia and New Zealand 34, from South Africa 
23, from Scandinavia 28, from France 21 and from 
Switzerland 21. Appended to the report ore reprint* 
of speeches at the summer assembly and a list of 
837 original publications from the various depart? 
meats of the College. $ 
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Calendar of Nature Topics 

August 20 —Blackgame Shooting Begins 

The ‘heath-fowl’ or black grouso (T/yrurus tetrix) in 
Great Britain has been granted annually eight days 
longer respite from the guns than its relative the 
‘muir-fowl* or red grouse (Lagtypus scoticus), since the 
Game Act of 1773 ; although the early statutes made 
no discrimination between them. In both cases the 
open season ends on December 10. Even with this 
additional protection, the fortunes of block game 
have not kept pace with those of grouso, for whereas 
the latter flourishes, the former seems to be subject 
to a steady decline. In many places numbers have 
“been gradually falling off ; in some places which they 
once frequentod black game have disappeared. 

The years of greatest abundance lay botwoen tho 
’sixties and ’seventies of last century, and another 
good period began about 1909, but since then the 
falling off lias been all but general in Scotland and 
England, as well as in several other European countries. 
The cause of the decrease is likely therefore to bo a 
widespread, and not a local, phenomenon. It has 
boon attributed to a series of bad seasons which 
interfered with the hatching and roaring of the 
young, and by reducing tho resistance of the old 
birds laid them open to disease. But changes in the 
face of the country may also have played a part: 
drainage has banished locally some of the food- 
plants favoured by black game, and lack of young 
plantations may have reduced tho number of suitable 
nesting places ; though thiH should now have boon 
remedied by the extensive planting carried out by 
the Forestry Commissi oners, who, however, are 
themselves said to be responsible for a certain 
reduction in numbers of a bird which notoriously 
destroys the leading shoots of young pines. 

Increasing Birds 

The open season in August, at a time when 
tho bird population of tho countryside is more 
evident through the breaking up of tho nesting 
habits, recalls the increasing number of species 
that are gradually extending their range as 
nesters in the British Isles. In British Birds of 
August, 1932, T. H. Harrison and P. A. D. Hollom 
described by census the increase that is still going 
on. of tho great crested grebe (Colymbus cristatus) 
throughout Europe from Norway southwards to 
France. The increase of the black-neokod grebe 
(P. nigricoUie) soems also one of recent years. It 
was first recorded as breeding in Wales in 1904 (Zoo¬ 
logist, p. 417 ; 1904); in Ireland in 1915 (British Birds, 
9, 126), in the Forth area of Scotland in 1929 (Scottish 
Naturalist, p. 105 ; 1930). In 1918 and 1919 the 
species nested at Tring (Trans. Herts . Nat. Hist. 
Soc.) and afterwards 0. V, Stoney and G. R. 
Humphry found a colony of some 250 pairs in 
western Ireland and another breeding colony was 
found in Yorkshire. The tufted duck (Nyrooafuliffida) 
and the pochard (Nyroca v. ferina ferina) now nest 
commonly on inland meres and the gadwall and 
pintail (Anas strepera and Dafila acuta) nest in 
many new localities in Norfolk. Shelduoks ( Tadoma ) 
and woodcock (Scolopax rusticola) seem also more 
numerous nesters, and Erio Hardy found both 
species, nesting on the very edge of Liverpool this 
year, while the woodoook now nests near Cambridge 
Ctfeporr Cambridge Bird Club, 193B). Yet nesting 


woodcock seemed onco very numerous os nesters, for 
Ogilvie recorded “in 1871 in Eastern Sussex alone 
over 150 nests were found”* The causes of these 
fluctuations are not altogether understood, but one 
certainly is the influence of the Wild Birds Protection 
Acts. 

Departure of Summer Visitors 

Towards the end of July there bogins an erratic 
movement of a few species of birds which arrived 
in Groat Britain for the nesting season, but by the 
latter half of August the migration has begun in 
force, with a general southward trend which carries 
many species beyond tho limits of Great Britain. As 
a rule tho first emigrants are insect-eating species, 
especially of the group of waders, followed last of 
all by tho fruit and flood-eaters. Curiously enough 
tho order of flight is the revorso of that adopted 
(luring the spring immigration, for now the young 
birds generally leave first and are followed some 
time later by tho older birds. A notable exception 
iw the cuckoo, of which tho parent birds set out 
alone, beginning about August 16, leaving the young 
for a month longer in the caro of the foster-parents. 
Among the earliest emigrants is tho swift, the last 
dates upon which the species has been soon varying 
between July 31 and August 27 according to Gilbert 
White, August 5 according to Markwick, July 29- 
Auguflt 23 according to Blomofield, whoso average 
for oight years was August 8, anti August 18 accord¬ 
ing to a twelve years’ average of the records of the 
Phonological Committee of tho Royal Meteorological 
Society. 

Daylight and Migration 

The general association between tho length of the 
day and the migration of birds is so patent that many 
attempts have boon made to explain it. Some have 
gone so far as to suggest that certain of tho light 
rays act directly upon tho birds, so that, as tho 
Swedish scald Rime berg put it, they boar the motto 
Lux rnea dux . But as a rule the opinion has been 
that the influence of light upon migration is indirect-. 
In 1907 Sir Edward Sharpey-Schafer suggested in 
Nature of December 19, p. 159, that the shortening 
of tho day, by reducing tho time available for feeding 
(even when food was fairly plentiful), necessitated 
the movement of birds to regions whero at one or 
another time of year there will be sufficient daylight 
to procure it, although he admitted that light was 
only one of the factors in determining food-sufficiency. 
The experiments of Prof. Rowan suggest that the 
daylight stimulus works in a different direction ; 
that daylight has a close relationship with the 
activity of a bird, that activity speeds up the 
rhythmic cycle of the gonads, and that this in its 
turn activates the stimulus which releases the migra¬ 
tion instinct. 

But the connexion between migratory flight and 
light seems to be more direct than this notion suggests, 
for Dr. Rudolf Drost has shown that on Heligoland 
not only ore the times of passage of the dunlin and 
the knot significantly associated throughout the 
year with the time of sunset, but also that tho times 
of departure of blackbirds in tho spring are related 
to the hour of sunset and apparently also to tho 
periods of waxing moonlight (Proc. Seventh Intern. 
Omitht Congress, Amsterdam, 1931, p* 340). Appar¬ 
ently light may, directly or indirectly, call more than 
one response from title migratory bird* 
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Societies and Academies 

Paris 

Academy of Sciences, July 3 ( <7.12. , 197, 1-100). 
Gabriel Bertrand and Mme. S. Delauney- 
Auvray : The favourable action of lead in reductions 
with sodium amalgam. Contrary to the usually 
accepted viow, the introduction of small proportions 
of lead (1-2 per thousand) is not prejudicial to the 
hydrogenating action of the amalgam, but, on the 
contrary, may make the reduction more rapid and 
more complete, Emile Maecilal was elected Corre - 
spondant for the Section of Rural Economy in 
succession to the late B. Bang, and Edouard Chat- 
ton Correspondant for the Section of Anatomy and 
Zoology. C. Popovioi : The integration of systems 
of functional equations. C. E. Winn : The number 
of zeros of a class of analytical functions in a sector. 
R. Salem : Correction of a printer’s error in a note 
by R. Salem (CM.. 196, 1951). Julius Wolff : The 
integral of Stioltjos representing a holomorph function 
with real positivo part. C. Kuratowski : The topo¬ 
logical theorems of the theory of functions of real 
variables. F. Lkja : A constant related to each 
closed plane ensemble and its application. Paul 
Boisseau : A now method of rosolving equations. 
W. Marooulis : An aerodynamic blower for trials 
of models at high speeds. Emile Skvin : The 
spontaneous absorption of radiations and the devia¬ 
tion of the spectral lines of nebulae. Jacques 
M&tadier : The theory of Brownian movement and 
the method of operators. H. Parodi: An application 
of the Doppler-Fizeau principle to electric machines. 
8. Pi£a de Rubies : The arc spectrum of neo¬ 
dymium in air at normal pressure between the wave¬ 
lengths 2400 and 3100 A. Aurel Jonescu : The 
absorption spectrum of sulphur dioxido in the ultra¬ 
violet. I. T. Agarbiceanu : The spectral width of 
the absorption lines of I a . Pierre ViIcles : The 
polarimotric study of active dilactylomide. G. 
Athanabiu : The photoelectric effect of crystals of 
argentite, proustite and pyrargyrite. T. Mounajed : 
Tho conductivity of hydrochloric acid in anhydrous 
ether. In anhydrous solution, the equivalent con¬ 
ductivity of the solution with increasing concentra¬ 
tion of tho acid at first decreased, giving a minimum 
at normal concentration. On long standing the 
conductivity increased, due probably to the forma¬ 
tion of water and ethyl chloride. Paul Soleillet : 
The influence of tho magnotic field on the fluorescence 
of a jet of cadmium atoms. Tho Lande factor g 
relating to tho state 2*P t . G. Mano : The slowing 
down of the a-rays in hydrogen. Comparing the ex¬ 
perimental results with those based on the theory of 
wave mechanics, a close agreement is shown. E. 
Rinck : Solidification diagrams of alloys formed with 
two alkali metals. The sodium-potassium alloys. 
Tho diagrams show the existence of an unstable 
compound Na,K # and a eutectic with 66 per cent 
potassium atoms. F. Bourion and E. Rouyer : 
The cryoscopic determination of the total hydration 
of the ions of ammonium chloride. H. Forestibr 
and Mlle. M. Hauby : The influence of the magnetic 
field on the corrosion of iron by the salts of the 
noble metals. J. P. Mathiku : The compounds of 
tartaric acid and nickel. R. Rat : The decomposition 
of the arsenites by heat. Pierre Boddnikoft : 
Contribution to the study of the reduction of sodium 
sulphate to sulphur. The conditions of reduction 
with carbon, carbon monoxide and hydrogen have 


been studied. A. Bouohonnet, M. Trombe and 
G. Petitfas : The nitration of celluloses to the 
maximum. The conditions necessary for the prepara¬ 
tion of a stable trinitrocellulose (14*14 per cent 
nitrogen) arc given. A. B abbot : The products 
named polyundecylenic acids, J. Prat : The chlor- 
hydmtes and perchlorates of p -aminophenylarsinic 
acid. Lesfieau and Wiemann : The synthesis of 
the primary dimethyline of a linear pentite. P. 
Delauney : The properties of the p 5-chloro, 6- 
bromo, and 5-iodosalicyl-d-glucosidos. Paul Gau- 
bert : The hemihydrate of calcium sulphate and 
its products of dehydration. Jacques de Lapfarent : 
Greek emeries and bauxites. Antonin Lanqtjine : 
The direction of the Lias-Jurassic ensemble and its 
Triassic substratum in the neighbourhood of M^ounes 
and Gar^oult (Var). L. Tuwtm : Measurements of 
tho cosmic radiation with tho aid of a new kind of 
tube counter. Lep&vre : The structure of the theca 
in the Peridinitos. Robert Lami : Marino algce of 
tho southern region of the coasts of Portugal. R. 
Gauthehet : Cultures of meristems of roots of Zea 
Mays. Mlle. H. F. M. Petteu : Tho nucleal 
reaction of Foulgon in somo lower plants. M. Chade- 
faud : Vital colorations in the algos. A. Gruvel : 
Tho abundance of Branchiostoma ianceolatum in the 
Suez Canal. Pierre Draoh : The growth of the 
abdomon in tho Brachyoura. The case of Portunus 
puber. Boris Ffkrussi : The lethal factor in short 
tailed mice. A. Meunier : The presence of maltose 
in the frosh tubercles of Lathyrus tuberosus. 

Geneva 

Society of Physics and Natural History, May 18. W. 
Schopper : Biometric observations on the inflores¬ 
cence of Primula veris. The study of Primula verts 
from the point of view of the biometry of the umbels 
shows that the curve is trinodal; apexes on 3, 6, 8 
to 10 very different stations furnish analogous curves, 
whatever may be the stage of the development during 
which the countings are made. W. Schopfbr : The 
study of a case of unilateral stimulation and of a 
case of inhibition in a micro-organism. A poor culture 
of Phycomyces giving only a weak development is 
strongly accelerated by an injection (PenicUUum) ; 
this fungus liberates a substance accelerating the 
development which takes the plaoe of a known 
ficcessory factor of growth. Phycomyces produces a 
substanco inhibiting the germination of the spores. 
E. Cherbuliez and Ida Tbusfus : A new method 
for tho determination of the amino acids and peptones 
of blood serum. Triooetohydrindene hydrate gives a 
blue coloration with all the amino acids and polypep¬ 
tides which, under defined conditions, is proportional 
to the molecular concentration of these substanees. 
Starting with 1 c.c, or even 0*5 c.c. of the blood 
serum, in which the proteins and albumoses are 
precipitated by ammonium sulphate, a solution is 
obtained in which the molecular concentration of 
tho amino acids and polypeptides remaining in 
solution may be determined rapidly and easily by 
means of this colour reaction. E. Cherbuliez i Tho 
variation of the composition of casein and its Im¬ 
portance in cheese manufacture. Casein from fee 
cow is a mixture of at least four constituents, fee 
proportions of which are not constant. The ooagql&t* 
ing action of the rennet is due to a constituent named 
a II. A casein poor in a II will rive a milk wanting 
badly with rennet even if all fee other conditioRS 
are favourable to the ooagifiarion with rennet. 
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milk from a given cow, with milk coagulating badly, 
it has been found that the casein is poor in this 
constituent compared with the casein from a normal 
milk. Hence the variability of the composition of the 
casein is an important biological factor, especially 
for cheese-making, and a factor which had hitherto 
not been considered. 

June 1. F. Chodat : Genetics of tho strawberry. 
The heredity of sox. The author proves that the 
segregation of sex in the second generation of hybrids 
realised between tho horticultural variety Moutot 
(Fragaria grandlflora) with perfect flower and the 
Dufour variety with imperfect flower, is in agreement 
with the theory which brings in the idea of realising 
genes. Crossing those hybrids with F. virginiana 
furnishes, in agreement with the theory, a first 
generation of plants showing normal andrcescium and 
gynceciuin in which tho number of carpels is reduced 
to about half. E. Friediikim : A system of biological 
reversible oxido-reduction. Tho pigment of Avion 
Rufus . The author indicates a method for the extrac¬ 
tion of the pigment of the red slug. Avion Rufus . 
Electrometric titration shows that the pigment forms 
with its leuco derivative a reversible oxido-reduction 
system with approximately the same standard 
]X)tontial as pyocyanin and hallachrome, other 
reversible natural pigments. P. Wenger, O. Cimer- 
man and M. Gorni : Study of the precipitation of 
iron as the basic acetate. The authors have deter¬ 
mined the optimum pH for the precipitation of iron 
as the basic acetate. This pH is 4-2 and may be 
reached at once by adding a determined quantity 
of sodium acetate or a 10 per cent solution, when the 
solution is slightly acid. 

Home 

Royal National Academy of the Lincei, March 5. G. 
Armellini and G. Andrissi : Solar radiation in 1929 
and 1930. Tho results of daily observations with a 
pyroholiometer are given. G. Abetti : Height of the 
chromosphere in 1932, and the course of the solar 
cycle. At Arcetri, observations on 95 days during 
1932 gave the mean height of the chromosphere as 
10-22*, which represents an increase of 0-38* over 
1931. At Madrid, 22 observations gave the moan 
9-85* which, possibly owing to the small number 
of measurements, is 0-29* less than the value for 
1931. The height was greatest at the poles and 
least at the equator, the commencement of a new 
cycle being probable. L. Palazzo : Corrections of 
values previously given for the secular variation of 
the magnetic component H at Piedmont. The mean 
variation of H during the period 1887-1929 should 
be 4 - 282y and not 4* 290y as given earlier. L. 
Lombardi : Adoption of the absolute system of 
olectrioal units. E. Fermi and B. Rossi; Action of 
the earth’s magnetic held on penetrating radiation. 
The effect of Hie earth’s magnetic field at various 
latitudes and at various heights is discussed, on the 
hypothesis that penetrating radiation is due primarily 
to the effect of electric corpuscles (electrons or pro¬ 
tons) arriving from cosmic Bpace and distributed 
from celestial bodies isotropically and uniformly. 
P. VlNASSA DB Regny : Age of the marble-like 
limestones of Monte Pisano. G. Barba : Differential 
systems having algebraic integrals. S. Cherubino : 
Oertam properties of pseudo-ordinary transforma¬ 
tions, % Boaoio : Hiemann’s homograph relative 
to a euryed spaoe. A new, simplified method for 
fatrodoo^ homograph brings out, almost 


without calculation, its fundamental properties. Ruy 
Louis Gomes : Further notos on linear operators. 
S. Golab : A property of harmonic functions in 
Riemannian spaces. M. Ghermanksco : Equations 
to finite differences. G. Raoah ; Determination of the 
number of independent isotropic tonsors of range n. 
A. Ferrari and C. Colla : Chemical and crystallo¬ 
graphic investigations on ammonium, potassium, 
rubidium, crosium, and thallium cobaltinitrites. 
Those cobaltinitrites form anhydrous monometric 
crystals of the formula R 3 [Co(NOa) fl ] ; the unit cell 
which contains four molecules, has the side a ~ 10*81, 
10 -44, 10 -73, 11-15 and 10 -72 A. respectively, tho 
corresponding densities being 2*00, 2-64, 3*18, 3-61 
and 5*10. G. Scaoliarint and F. Gentile : Decom¬ 
position products of potassium sulphonitroprusside. 
In aqueous solution, this compound gradually decom¬ 
poses, yielding potassium nitrite and ferrocyanide, 
sulphur, ferrous and ferric oxidos, and gases consist¬ 
ing mainly of nitrogen and nitric oxide. A mechanism 
is suggested to explain the formation of these 
products. Nicola Alberto Barbieri : Insocticidal 
action of tabacol. Treatment of tabacino, the toxic 
alkaloid of tobacco, with dilute alkali yields liquid 
tabacinic acid, a reducing sugar, and a basic prin¬ 
ciple, tabacol. Either as vapour or as 1-2 per cent 
solution, tabacol rapidly kills insects without damag¬ 
ing the plants or other material with which it comes 
into contact. Romildk Faraggiana : First investi¬ 
gations on the histogenesis of the islets of Langerhana 
in the pancreas of Amphibia. 

Vienna 

Academy of Sciences, May 4. Franz Patat : 
Photochemical decomposition of methyl and ethyl 
alcohols. Unlike most polyatomic molecules, methyl 
and ethyl alcohols show continuous absorption with 
no trace of fine structure. Consequently these 
alcohols should undergo photo-decomposition into 
OH and CH* (or C s H fi ). Actually, however, for the 
region X —2000 A. to about 1850 A., the gaseous 
products not liquefiable by liquid air comprise, in the 
case of methyl alcohol, about 80 per cent of hydrogen 
and 20 per cent of carbon monoxide. Decomposition 
of this alcohol into hydrogen and formaldehyde is 
thus indicated. Anton Kailan and Naftalv Herz 
Friedmann : Velocities *of esterification of alcohols 
in formic acid (2). Leopold Schmid and Ludwig 
Haschek : Colouring matter of the yellow dahlia. 
This dahlia contains, besides apigenin, a seoond 
colouring matter, dahlia II, of the same empirical 
formula, C u H 10 O s . In presence of pyridine, acetic 
anhydride converts this into acetylapigonin. Fritz 
Asinger and Gunther Lock ; (i) Influence of sub¬ 
stituents on the velocity of hydrolysis of benzylidene 
chloride. All tho chloro- and nitro-dorivatives of 
benzylidene chloride examined are hydrolysed more 
slowly, and the methyl derivatives more rapidly, 
than benzylidene chloride itself. The position of 
the substituents appoars to have less influence in 
this direction than their number and nature, (ii) 
3 : 5-Dichlorobenzaldehyde. This oompound, pre¬ 
viously unknown, may be prepared from 3 i 5— 
dichlorotoluene, by way of the benzylidene chloride. 
WalteA Slonek : Exoitation of neutron emission 
from beryllium and boron by a -rays. Excitation 
curves of the neutron omission, determined by means 
of a Geiger counter, are described. For beryllium, 
there are probably eight discrete excitation energies 
for the region of the polonium a -rays. With boron 
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the excitation appears to progress steadily. Josef 
ScHTNTLMEtsTER: Disintegration of atoms with 
omission of neutrons. Investigations of lead, mag¬ 
nesium, coppor and nickel for neutron emission on 
irradiation with polonium a-particles by the tube 
electrometer give results which, in general, confirm 
the observations of Kirsch and Trattner by the 
Wilson method. Magnesium has the greatest effect, 
and copper and load considerably less. Nickel showed 
a very low value, possibly owing to the use of pal¬ 
ladium as substratum. Franz Mkinrad Kuen : 
Oxidation of organic compounds at the surface of 
fuller’s earth. Of a number of adsorption media 
investigated by Warburg’s apparatus, fuller’s earth 
showed the greatest efficiency in the transference of 
oxygen to organic compounds. Digestion of this 
earth with hydrochloric acid reduces the iron- 
content (5*08 per cent) by only 0-33 per cent, and 
the treated earth, although still strongly adsorbent, 
is unable to effect the transference of oxygen. Thus, 
the bulk of the iron is cutulytieally inaetivo. Franz 
Werner : Results of a zoological expedition to the 
islands of the yRgcnn Sen. (1) Reptiles and amphibia. 
Lorenz Muller and Otto Wkttstein : Amphibia 
and reptiles of Lebanon. A remarkable race of 
salamander, sub-sp. orientalist, Wolt. is described and 
detailed descriptions are given also of Lacerta major 
Wolterstorffl , Mart., L. fra am, Lehrs., L. lae vis. Gray, 
L. danfordi kulzeri , L. Midler, and Vipera bammueUeri , 
Wem. On omar Guoen merger : Tho Cardita strata 
of Launsdorf (Carinthia). Gastropods, scaphiopods, 
conularids, and cephalopods. Hugo Bondy and 
Karl Pouter : A mass spectrometer with direction- 
and velocity-focusing. By combination of a radial 
electric with a homogeneous, transverse, magnetic 
field, this instrument, based on a theory of Bartky 
and Dempster (1929), allows of the focusing of 
direction and velocity at the same position. 

May 11. Max Toperczer : Radiation measure¬ 
ments at Innsbruck. Etcjcehard Schmid : Investi¬ 
gations on evaporation meters. 


Official Publications Received 


Great Britain and Irklanp 

Journal of the Royal Microscopical Society. Series 3, Voi. 68, Part 
2, June. Pp. xvl +109-201. (London: Royal Microscopical Society.) 
3 Of. net. 

Experimental and Refwarch Station, Nursery and Market Garden 
Industries' Development Society, Lt<]., Turner’s Hill, Cheshunt, 
Herts. Eighteenth Annual Report, 1932. Fp. 72. (Cheehunt.) 

The Hannah Dairy Research Institute. Annual Report for the 
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> Nature and Science in Poetry 

* TUCH has been written on the essential 
1 * A characteristics of poetry, and many opin¬ 
ions have been expressed upon the relative values 
to be attached to form and oontent, metre and 
rhythm, imagination and emotion in its composi¬ 
tion. In the evolution of the various species of 
poetry from classical opic to modern verse, almost 
as many styles can be observed as meanings are 
attached to the range of scienoe. Early poetic 
conceptions of manifestations of Nature are repre¬ 
sented in Nature myths, which may be regarded 
as the beginning of poetry, and are developed to 
a supreme standard in the creations of Greek 
mythology. 

Some of the greatest poets have enriched their 
verse by the study of natural phenomena— 
Lucretius, Milton, Dante and Goethe, for example, 
each made accurate use of the scientific know¬ 
ledge of their times. In English poetry dealing 
with Nature—the country-side as apart from precise 
scienoe—Thomson in his “Seasons” brought about 
a great development of interest in the natural 
world related to universal human nature. Even 
closer contact was revealed by Wordsworth, who 
accepted Divine thought as pervading all Nature 
and the poet as responding to the moods with 
which he was in close communion. 

Keats and Shelley, Tennyson and Browning all 
saw beauty and power in Nature, and each has 
given us works in which great poetic perceptions 
are mingled with passionate human feeling. Keats 
by perfect phrase and exalted fancy expressed 
the poetic love of Nature for her own sake, as in 
his thoughts on the song of the thrush in “Nature's 
Child” : 

0 fret not after knowledge!—I have none, 

And yet my song comes native with the warmth. 

0 fret not after knowledge !—I have none, 

And yet the Evening listens. 

Shelley, on the other hand, in “Queen Mab’\ 
written when he was only eighteen years of age, 
showed himself to be acquainted with existing 
knowledge of the sun and stars, the structure of 
the universe and other astronomical studies. 
Similarly, Wordsworth as the contemplative lover 
of Nature differs from Tennyson who observed 
her features in minute detail and recorded them 
with faithful affection. In his felicitous combin¬ 
ation of scienoe and poetry Tennyson reveals 
naturalism at its highest and best. Robert 
Bridges in “The Testament of Beauty” similarly 
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shows how observations of Nature and science 
may be presented in classical literary style and 
illustrate that “This spiritual elation and response 
to Nature is Man’s generic mark”- 

Though poetry and science represent different 
attitudes towards Nature, they are not mutually 
destructive and may be complementary to one 
another. The purpose of poetry is not to present 
facts but to express stimulating thoughts in a 
perfect setting of words. While science seeks to 
secure uniformity in verifiable truths, the essence 
of poetry is diversity of conception. To the 
scientific imagination the atom is a microcosm in 
which the movement of each electron plays a par¬ 
ticular part ; and it is upon the nature and con¬ 
sequences of the movements of euoh particles that 
attention is concentrated. The desire is to see 
things as they are, whereas the poet aims to dis¬ 
play the emotional feelings aroused by them. 
Coleridge defined the difference between the two 
typeB of mind when he wrote : “The proper and 
immediate object of scienoe is the acquirement 
or communication of truth ; the proper and 
immediate object of poetry is the communication 
of pleasure.” 

The two intentions are not, however, necessarily 
opposed. It is common to-day to disparage 
Victorian verse, yet no poet has surpassed Tenny¬ 
son in the application of scientific truth to poetic 
purpose or in his wealth of allusions arising out 
of a knowledge of Nature’s operations and laws. 
Interest in scientific studies increased his range 
of selection and opened his eyes to new phenomena 
and ideas. His poems abound in descriptive 
beauty, and though many are so well-known as 
to have become almost trite, yet it is permissible 
again to quote a selection from them to show how 
Nature knowledge may be successfully united to 
poetry. What a perfect picture of the last stage 
of metamorphosis of an insect is afforded, for 
example, by the words from “The Two Voices” : 

To-day I saw the dragon-fly 

Come from the wells where he did lie. 

An inner impulse rent the veil 

Of his old husk : from head to tail 

Came out clear plates of sapphire mail. 

He dried his wings : like gauze they grew ; 

Thro’ crofts and pastures wet with dew 

A living flash of light he flew. 

The constellation of Orion, which commands 
attention in the sky at night during winter 
months, approaches the setting sun as spring 
comes on and is eventually lost yi the twilight. 
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This is a mere statement of oommon observation, 
but in “Maud”, Tennyson paints the soene with 
the brush of an artist: 

It fell at a time of year 
When the face of night is fair on the dewy downs, 
And the shining daffodil dies, and the Charioteer 
And starry Gemini hang like glorious crowns 
Over Orion’s grave low down in the West. 

Rain and river, ice and sea, are continually 
wearing away the land surface of the earth, while 
internal forces are lowering the general level of 
land in some places and raising it in others. Many 
geologists have described this wear and tear, rise 
and fall of the earth’s crust, but none oould display 
the changes more graphically than Tennyson does 
in the well-known stanzas from “In Memoriam” : 

There rolls the deep where grew the tree. 

O earth, what changes hast thou seen I 

There, where the long street roars, hath been 

The stillness of the central sea. 

The lulls are shadows, and they flow 

From form to form, and nothing stands ; 

They melt like mist, the solid lands, 

Like clouds they shape themselves and go. 

The constantly changing face of Nature is fre¬ 
quently revealed in Shelley’s poetry, as in his 
“Ode to the West Wind” and “The Cloud”, in 
which poetic imagination endows natural themes 
with almost living spirit. Every schoolboy knows 
the lines : 

I am the daughter of earth and water, 

And the nursling of the sky; 

I pass through the pores of the ocean and shores ; 

I change, but I cannot die. 

To understand the full significance of the poem 
in which this verse occurs requires a knowledge 
of the cycle of transformations of terrestrial 
waters not commonly possessed by men of letters. 
From invisible moisture to cloud, from cloud to 
shower, rain to spring and rivulet, to stream and 
river, and then to the sea to be distilled afresh 
into the air and return again to the earth—such 
is the lesson in physiography beautifully expressed 
by Shelley. 

A perfect example of poetic expression applied 
to a common natural phenomenon is afforded by 
a sonnet on a shooting star which appeared some 
years ago in an American magazine, and impressed 
itself upon our memory, though the title of tto 
magazine and name of the author have iMjp : \: 
forgotten. The appearance of a shoot^ star is 
due to a small portion 
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larger than a pea, being drawn into the earth's 
atmosphere and being consumed through the 
intense heat produced by its rapid movement. 
In the following verse the poet, while accurately 
describing what occurs, brings human feeling into 
the expression of it, and it is his thought rather 
than the explanation which makes his verse 
beautiful. 

Far better ’tie, to die 
the death that flashes gladness, 
than alone, in frigid dignity, 
to live on high. 

Better, in burning sacrifice, 
be thrown against the world 
to perish, than the sky 
to circle endlessly, 
a barren stone. 

Another fine example of the transformation of 
h scientific fact into poetic beauty is afforded by 
Francis Thompson’s lines : 

All things by immortal power 
Near or far, 

Hiddenly 

To each other link6d are, 

That thou canst not stir a flower 
Without troubling of a star. 

It required a poet thus to apply the universal 
law of gravitation to human influences, and to 
touch the heart while giving a thought upon which 
oven a mathematician may well ponder. 

Poetry is not, indeed, the expression of logical 
thought or scientific principle, but rather the 
revelation of human feeling and the art of com¬ 
bining words in metre and phrase whioh impress 
the mind in much the same way as music. Camp¬ 
bell did not want “proud philosophy” to teach 
him the beauty of the rainbow and Keats set 
forth the same doctrine that “all charms fly at 
the mere touch of cold philosophy”, yet a poet 
familiar with the optics of rainbow formation 
might well find in them a souroe of inspiration. 
Just as emotion does not manifest itself in exactly 
the same way in any two persons, so everyone 
sees a different rainbow and is the sole centre of 
the ‘‘triumphal arch" which he sees. The par¬ 
ticular display of colours admired by him is for 
him alone, and millions of raindrops falling through 
the air contribute to his pleasure by their refractive 
effect upon sunlight. To attempt to explain the 
formation of a rainbow in verse would not be 
poefc^ but p> literary outrage, yet the natural 
events which lead to a consciousness of the wonder 
fumhih a wmrthy theme for a muse with poetio 


If the attitude presented by Keats and Campbell 
were true, its consequence would be to deprive 
every student of elementary optics of the possi¬ 
bility of enjoying the sight of a rainbow. It 
would be just as illogical to suppose that appreci¬ 
ation of music must be denied to all who have a 
knowledge of acoustics, or that when a chemist 
knows the constitution of a synthetic perfume 
he loses his sense of smell. Knowledge does not 
necessarily prevent poetic conceptions or strangle 
imaginative thought. All that it does is to place 
mystery on a different and a higher plane, and 
for a single wonder it substitutes a thousand for 
interpretation by poetic imagery. 

Writing at the beginning of the nineteenth 
century, Wordsworth looked forward to the time 
when the poet would find inspiration in aspects 
of scientific achievement and industrial progress. 
He suggested that: 

The remotest discoveries of the Chemist, the 
Botanist, or Mineralogist, will be as proper objects 
of the Poet’s art as any upon which it can be 
employed, if the time should ever come when 
these things shall be as familiar to us, and the 
relations under which they are contemplated by 
the followers of these respective sciences shall be 
manifestly and palpably material to us os enjoying 
and suffering beings. If the time should ever 
come when what is now called science, thus 
familiarised to men, shall bo ready to put on, as 
it were, a form of flesh and blood, the Poet will 
lend his divine spirit to aid the transfiguration, 
and will welcome the being thus produced, as a 
dear and genuine inmate of the household of man. 

It can scarcely be said that Wordsworth’s 
vision has come true and that literary genius has 
found inspiring themes in the great achievements 
of modem science. We may broadcast our music 
and messages around the whole world, yet they 
cannot be heard without tuning in to the ether 
waves which carry them. Scores of poems have 
been written upon the song of the thrush, but no 
poet has let his imagination play upon the wonder 
of the song of a nightingale in a Surrey wood 
being heard in New York City actually before 
the sound reached a listener a few hundred yards 
away. While our masters of literature are un¬ 
responsive to such vibrations originating in 
scientific discovery, they neglect a rich field of 
human feeling from which precious gems of 
thought could be derived. 

A welcome exception is Dr. Alfred Noyes, who, 
in the three volumes of “The Torch Bearers”, has 
given us a stimulating epic of scientific discovery 
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relating to the heavens, the earth, and man’s 
control of natural forces. Among men of science 
themselves several may be mentioned who have 
passed from the laboratory into the garden of 
poetry and have successfully cultivated beautiful 
flowers in it. In the first rank of these must be 
plaoed Sir Ronald Ross, whose poems are richly 
resonant to the vibrant soul of man ever seeking 
the truth and striving for it even through suffering. 
Sir Charles Sherrington and Prof. Julian Huxley 
are other men of science who have produced 
melodious music from the lyre of poesy, but Ross 
stands alone in style and vision as a poet of science. 

In a little volume recently published entitled 
“The Poetry of Geology” (London : Thomas Murby 
and Co., 1933. 6^. net), Mr. K. K. Hallowes, who 
for eighteen years was a member of the Geological 
Survey of India, makes a strong appeal for the 
creation of a new school of poets of science, who 
will reflect the truth in Nature with accuracy and 
charm. His book consists of a thoughtful essay in 
Which he points to the rich field of science which 
awaits interpretation by poetic genius, and he him¬ 
self contributes thirty poems, mostly sonnets, in 
illustration of geological aspects of his theme. 
With his view that the aim should bo “to enshrine 
the most accurate science in the most beautiful 
poetry” we are in complete agreement, but we 
do not believe that it can ever be achieved by 
merely expressing scientific truths in verse if the 
divine afflatus is lacking. Alfred Austin was 
accurate enough when he wrote the famous 
couplet on the illness of the Prince of Wales in 
1871 : 

Across the wires the electric message came, 

He is no better, he is much the same. 

No one could, however, suggest that such 
doggerel has any claims to be classed as poetry. 
We are not so unkind as to place Mr. Hallowes’ 
verses in the same category, for some of them 
show him to have true poetic instinct as well as 
the gift of clear expression. There is, however, 
nothing but plain description in a verse like the 
following, which is a fair sample of a number of 
others in the book : 

One mom through fields of wheat of emerald blade 
I took the road to Selwa. Far away, 

O'er Jhingrai hung, a cloud of smoke blue-grey 
Told how farm hands an early breakfast made; 
And when I reached hpon the hill a glade 
Qf stunted trees I started to survey, 

And found a bed of limestone in decay, 
Between two Deccan lava-flows inlaid. 


This might be the introduction to a geological 
report in verse and would just as suitably be 
described in prose. Poetry must embody new 
conceptions and creative thought and not be 
photographic images. While, therefore, we join 
with Mr. Hallowes in regretting that achievements 
of modem science have failed to inspire contem¬ 
porary poets, we are sure that the human heart 
will not b<5 touched by soulless descriptions of 
natural events or phenomena. “Poetry,” as 
Leigh Hunt said, “is the utterance of a passion for 
truth, beauty and power, embodying and illustrat¬ 
ing its conceptions by imagination and fancy.” 
There can be no inspiring poetry of science 
without the possession of these spiritual attributes 
and the artistic instinct which will clothe them 
in garments of blissful words and radiant phrases. 
When the poet of science does arise he will not 
necessarily have had, as Mr. Hallowes believes, 
“a thorough university training in science, prac¬ 
tical as well as theoretical”, but his mind will 
be sensitive to the wonder of scientific discoveries 
and the insight they afford into natural things 
from the atom to the celestial universe, and 
through appreciation of them he will be uplifted 
to planes of creative thought and sublime 
teaching. . 


First Aid for the Research Worker 

Physico-Chemical Methods . By Prof, Joseph 

Reilly and Prof. William Norman Rae. Second 
edition, revised. Pp. xv+822. (London: 
Methuen and Co., Ltd., 1933.) 42s v net. 

F OR what qualities does one look in a volume 
of some eight hundred pages, weighing a 
generous three and a half pounds, and bearing the 
title “Physico-Chemical Methods” ? Such a work 
might be no more than an orthodox laboratory 
manual—presumably of an advanoed and critical 
type, dealing, in common with its fellows, with a 
description of certain orthodox experiments, and 
prefaced by a more or less perfunotory account at 
general principles and processes. These manuals, 
provided for the members qf a generation which 
may plod, with such enthusiasm as their education 
has left them, through a series of standardised 
experiments in preparation for the inevifca|$b 
standardised examination, do npt provide material 
assistance for the serious researcher. His outlook 
is very different ; his pre^ 
out; many of 
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require serious modification; he is called on to 
use instruments the range and technique of which 
are outside those of the instruments to which he 
has hitherto been accustomed; and if he has been 
trained as a chemist, he may have to learn that 
such fundamental processes as that of taking a 
temperature accurately are not so simple as they 
seem to be. The physicist, on the other hand, who 
adventures into physico-chemical research, is apt 
to treat a little too light-heartedly the question of 
the purity and purification of the compounds with 
which he has to deal. 

The book under review, valuable possession 
though it may be for the undergraduate student, 
is primarily occupied with the needs of the research 
worker. Scarcely any aspect of experimental 
physical chemistry is omitted. The laboratory and 
its equipment; general processes such as glass- 
blowing, distillation, sublimation and the like ; 
hints on photography ; a r6sum6 of methods of 
calculation ; these form but a selection from the 
general topics of which the work treats. It pro¬ 
vides, moreover, a conspectus of modem methods 
for the determination of various physical constants, 
and, in this region, the authors have been at great 
pains to put in the reader’s hands a critical sum¬ 
mary of modem methods for the measurement of 
viscosity, surface tension, the properties of gases 
and vapours, thermal measurements, and measure¬ 
ments of optical and electrical properties. 

Here, as is almost inevitable, there is room for 
considerable difference of opinion concerning what 
should be inserted and what omitted. We take it 
that the authors’ main objeot is to put before the 
research worker who desires to determine accurately 
certain physical constants, such a digest of the 
best methods as shall absolve him from the neces¬ 
sity of an extended search through the literature 
of the subject. Their accounts, indeed, are in 
most instances detailed enough to permit the 
worker to whom the literature is difficult of access 
to make for himself a precision determination of 
the more important physioal properties of sub¬ 
stances. There are, however, one or two odd 
lapses which will, we trust, be rectified in future 
editions. It would, for example, take up little 
more space, and be much more convincing, if a 
drawing of Callendar’s apparatus for the measure¬ 
ment of the absolute coefficient of expansion of 
a liquid were substituted for that of the drawing, 
mally, quite out of place in a work of this 
standard, of the school form of Dulong and Petit’s 
apparatus. 


Again, in the section dealing with the measure¬ 
ment of the principal specific heats of a gas, it is 
very important that the student should be given 
some bint of the manner in which a determination 
of, say, C v> is extrapolated to obtain the limiting 
value at infinite volume. This is typical of very 
necessary information concerning processes which 
tend to be overlooked, if the information is not 
supplied. It is certainly a waste of valuable space 
to devote three pages of the book to a detailed 
discussion of the simpler types of the apparatus 
of C14ment and Dcsormes and of Kundt for the 
determination of the ratio of the principal specific 
heats, omitting all reference to the work which 
has been done in improving experimental technique 
since 1895—the date of the most recent paper 
quoted in the text. 

The method of calibration of a mercury 
thermometer by the separation of a thread which 
is then moved along the tube is surely vieuz jeu, 
yet four pages are devoted to a detailed description 
of this method. The very useful section devoted 
to a description of methods for the measurement 
of surface tension would bo improved if the 
essentials of Rayleigh’s dimensional argument 
concerning the drop-weight method wore more 
clearly brought out, and the beautiful experi¬ 
mental work of Harkins and his colleagues pre¬ 
sented in detail. In this section, too, the addition 
of one small meniscus curve to Fig. 258, which 
illustrates a method described by the reviewer and 
Mr. Dowson, has sufficed to obscure the description 
in a remarkable degroo. 

The seotion dealing with the balanoe is 
very full and critical. It may be worth 
noting that a paper has recently appeared, 
possibly too late to be considered in this 
edition, which discusses in detail the form 
of the knife edges and places the usual argu¬ 
ment for the variation of sensitiveness with load 
in a different light. 

These are, however, small matters—if such 
points wore multiplied twenty-fold they would 
still remain inconsiderable in a volume of so wide 
a sweep—and the reviewer, who has found the 
book most useful, mentions them in no captious 
spirit. In its revised form the book merits a hearty 
welcome, and Prof. Doiman does not pitch his 
praise too highly when he says that “no .chemical 
laboratory, whether it be in a university or in a 
works, and no serious student of chemical science 
can afford to dispense with this important treatise”. 

Allan Fbjbguson. 
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Spiders and their Allies 

Lts arathnides ( scorpions , araigndes, etc,): biologit 
systematiqve. By Lucien Berland. (Encyclopedic 
entomologique, Vol. 16.) Pp. 485. (Paris : Paul 
Lechevalier et fils, 1932.) 150 francs. 

A LTHOUGH this book bears the general title 
k of “Arachnida”, 325 pages are devoted to 
spiders, while important orders like the mites, 
scorpions and Solifugte receive less than 40 pages 
between them, and the Ricinulei and Palpigradi 
are dismissed in a few paragraphs. The doubtfully- 
related Pycnogonida and Tardigrada are omitted, 
but the Linguatulida* arc included. There is no 
mention of Livnulvs. Thus the book is, in effect, 
the third ‘biology of spiders' to be published in 
Europe since 1928, and in view of the increasing 
attention which the Arachnida are attracting, it 
seems unfortunate that the opportunity was not 
taken to give other orders a fuller treatment. 

Apart from this difference in proportion, each 
group is described in the same orderly with 
an account of structure, habits and classification, 
wtitten in a style of pronounced clarity and 
copiously illustrated. Inevitably, much is a repeti¬ 
tion of the work of others, and M. Berland pays a 
graceful compliment to his predecessors. But he 
surpasses the majority of them in one respect, 
"Which seems to us to be of the highest importance. 
‘‘Comment interpreter ces fails ?” ho writes on 
p. 392, and elsewhere shows that he “ne so con- 
tentait pas d’unc simple eonstation de fait". 
Accordingly, he gives reasoned discussions of the 
facts of adaptation, mimicry, venom, courtship 
and other topics, which form the most valuable 
portions of his book. In particular, he emphasises 
the fact that while there are many examples of 
adaptation to particular environments, there exist 
many more cases of spiders occupying the same 
environment with no special adaptation to it. 
Therefore the structures which are usually de¬ 
scribed as adaptations can have, in fact, no 
survival value, since other species can survive 
without them. 

In this connexion, it is surprising that M. 
Berland quotes Peckham’s work on colour vision 
in wolf-spiders with no reference to Loeb’s inter¬ 
pretation of this behaviour as an instance of 
pbototropism. But he shows throughout a refresh¬ 
ing contempt for any theory, however famous, 
which fails to explain facts, and is agreeably ready 
to conclude a discussion with the wise admission— 
“We do not know." His methods fue seen to the 


greatest advantage in his masterly chapter on the 
distribution of spiders, and the same high praise is 
merited by his account of fossil arachnids. Both 
these chapters surpass anything of the kind pre¬ 
viously available. 

The anatomical part is adequate, although it is 
limited to external features, and the treatment of 
abdominal somites is not quite satisfactory. In 
the chapter on the classification of spiders M. 
Berland proposes a new system of two sub-orders 
with only 46 families in five groups. One of these 
is called the Uioboridoa, and corresponds exactly 
with Simon’s Cribellatae. Although the vexed 
question of bringing together all cribellate spiders 
is discussed, wc cannot think that this arrange¬ 
ment is justifiable, save as a measure of practical 
convenience in diagnosis. Since Petrunkevitch's 
classification has recently been revised by its 
author, a further discussion of this subject here 
is unnecessary. 

To each chapter is appended a bibliography. 
Many of these are rather meagre and most of them 
betray a relative neglect of German contributions. 

Any book to the preparation of which its author 
devotes five years is of course bound to be over¬ 
taken by the advance of knowledge, and examples 
of this will be noticed by those actively engaged in 
arachnology. But this book is a great achievement, 
and the points to which we have alluded scarcely 
affect its value to the general zoologist, who should 
accord it the welcome it manifestly deserves. 

_ T.H.S. 

Chemical Engineering 

Unit Processes and Principles of Chefnical En¬ 
gineering, By Prof. John C. Olsen ; in collabora¬ 
tion with Crosby Field, Alfred L. Webre, 
Theodore Baker, James W. Lawrie, F. W, Sperr, 
Jr., Charles L. Bryden, Robert M. Keeney, 
P. H. Emmett, Andrew M. Fairlie, L. D. Vorce, 
Percy E. Landolt, George A. Froehazka, Jr., 
J, L. Warner. Pp. xiv+558. (London : Mac¬ 
millan and Co., Ltd., 1932.) 25a. net. 

HIS is an American textbook ; England still 
lacks one made at home which her would-be 
chemical engineers can read. The subject continues 
to make progress in Great Britain and the United 
States and, thanks largely to the influence which 
the sister Institutions of Chemical Engineers are 
exerting in both countries, it is being inarearingly 
well taught at a number of centres. At one 
there was some uncertainty; in definmg the soq|^ 
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of the subject, but now it is more or less clear that 
it includes certain industrial operations, many of 
them general in industry but making up in the 
aggregate a chemical process. Such operations 
include evaporation, distillation, filtration, drying, 
and the like. Their control and the design of the 
plant require a specialist with wider knowledge 
than is usually possessed by the mechanical 
engineer ; he must have chemical knowledge as 
well as one of stresses and strains, must under¬ 
stand corrosion as well as strength of materials. 

The largo number of mistakes still made in the 
design of chemical plant, the difficulty of getting 
suitable plant for special purposes, all emphasise 
the need for the chemical engineer and for a 
suitable course of training for him. This is not 
the place even to attempt to discuss what this 
should involve, but opinion seems to be crystal¬ 
lising that it should comprise the study of unit 
pr6cesses. 

Such is the plan of the book edited by Prof. 
Olsen, who occupies the chair of chemical 
engineering at the Polytechnic, Brooklyn, in 
collaboration with thirteen experts, who are 
responsible between them for the sixteen chapters 


which make up the book. In this way it is ensured 
that each unit process is described by one who is 
thoroughly acquainted with it from practical 
knowledge. The sections naturally vary in quality, 
particularly in their English ; if some of the plant 
is as bad as the English, it should have a short 
life. There can be no reason why chemical engineer¬ 
ing students should not be taught to express 
themselves correctly; the clear use of words is 
surely as important as that of figures. 

The book is well printed, contains diagrams and 
some modern illustrations, and follows conventional 
lines. It is certainly packed with information. 
Perhaps the most novel feature is the section on 
plant location, compiled by J. L. Warner, in 
which this subject is discussed in a skilful and 
attractive marmer. In the post, plants had a 
habit of locating themselves, often wrongly; 
to-day the utmost thought is given to finding tho 
theoretically ideal location, again not always with 
success. So many factors come into play that the 
ideal is hard to achieve, though sometimes, as, for 
example, at tho great Billingham works of Imperial 
Chemical Industries Ltd., a triumphant suocesa is 
scored. E. F. A. 


Short Reviews 


Flora of Syria , Palestine and Sinai: a Handbook 
of the Flowering Plants and Ferns , Native and 
Naturalized , from the Taurus to Ras Muhammad 
and from the Mediterranean Sea to the Syrian 
Desert. By Dr. George E. Post. (American 
University of Beirut: Publications of the 
Faculty of Arts and Sciences: Natural Science 
Series, No. 1.) Second edition, extensively 
revised and enlarged by John Edward Dinsmore. 
Vol. 1. Pp. xliv+639. (Beirut: American 
Press ; London : Oxford University Press, 1932.) 
4 2s. net. 

Post's “Flora of Syria, Palestine and Sinai” has 
been a work of reference for those engaged in 
studying the flora of the Near East sinoe its 
original publication in 1896. It is based mainly on 
Boisaier’s "Flora Orientalis” and, like that great 
classic, has for some time needed drastic revision. 
The present (second) edition, of which the first 
volume is noticed here, retains the essential 
features of the original but has been considerably 
enlarged by the inclusion of many more Species, 
mostly discovered in the area since 1896, and some 
additional figures. Since the whole work has been 
re-set* it seems unfortunate that Post's descriptions, 
often inadequate for purposes of exact identifica¬ 
tion* were ncjt re-written. Many of the figures too 
should have been re-drawn. 

■ -our ■ .lmoFwle«|g)ia <rf the flora of 


Palestine and adjacent territories in recent years, 
largely due to the botanical activities of the editor 
of the new edition and his colleagues and to Dr. 
Eig of the Hebrew University, Jerusalem, is 
indicated by a comparison of the new volume with 
the original flora. Thus, Post accepts 9 species of 
Papaver ; Dinsmore records 21. The species of 
Trifolium have increased from 55 to 65 ; of Astra¬ 
galus from 115 to 133 ; of Silene from 58 to 70. It 
should be pointed out that the new species in this 
volume are not here validly published since they 
are unaccompanied bv a Latin diagnosis. It is to 
be hoped that a map will be included in the final 
volume, W. B. T. 

Organic Chemistry for Medical Students. By Prof. 
George Barger. Pp. xi+249. (London and 
Edinburgh : Gurney and Jaokson, 1932.) 12a. 0d. 
net. 

Prof, Barger has written this book through the 
conviction that the chief reason for including 
organic chemistry in the medical curriculum is to 
provide a basis for biochemistry. Necessarily, 
therefore, the book oontains a good deal of matter 
which wuT appeal mainly to the medical student 
in hie later years of study. It may be felt, indeed* 
that an attempt has been made to include too 
much within the space available, and that such 
advanced topics as stereoisomerism, glucoaidea, 
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and heterocyclic compounds are reviewed before 
the ground has been sufficiently prepared. Even 
without increasing the space allocated to the more 
elementary sections of the subjeot, the treatment 
could be made clearer for the beginner by the 
adoption of an improved system of paragraphs and 
headings, and by the more frequent use of illus¬ 
trative diagrams. 

The few drawings of apparatus here reproduced 
ore evidently not the work of a chemist: they are 
badly proportioned (for example on pp. 4 and 18), 
and in one of them (p. 20) a Liebig condenser is 
shown with a jacket devoid of an inlot or outlet. 
The biological and pharmacological sides of the 
subject are excellently expounded, and it is this 
aspect of the book which is the most distinctive 
and attractive. 

Plant Sociology : the Study of Plant Communities. 
Authorized English translation of “Pflanzen- 
socio]ogie’\ By Dr. J. Braun-Blanquet. Trans¬ 
lated, revised and edited by Prof. George D. 
Fuller and Prof. Henry S. Conard. (McGraw- 
Hill Publications in the Agricultural and 
Botanical Sciences.) Pp. xviii+439. (New 
York : McGraw-Hill Book Co., Inc, ; London : 
McGraw-Hill Publishing Co., Ltd., 1932.) 27*. net. 
Plant ecologists will welcome this English trans¬ 
lation of a book which, for the last five years, has 
been perhaps the most stimulating and compre¬ 
hensive exposition of the subject available. The 
volume is not a translation only, since the editors, 
who have had the full co-operation of the author 
throughout, have introduced certain subjects not 
appearing in the original and have included the 
results of research published since 1927. 

Perhaps the most interesting sections to English 
readers are those on the organisation of plant 
communities and the systematica of phytosoeiology. 
The former gives a clear account of Braun-Blan- 
quet’s methods of practical community-analysis, 
and the latter will open English eyes to the very 
rapid progress which has lately taken place in the 
floristic classification of plant communities. 

The book has been admirably translated and is 
fully illustrated by plates and diagrams. 

Philips* Vitamin Charts. 40 in. X 30 in. Chart 
No. 1 : Vitamin Values of Foods . Chart No. 2 : 
Diseases resulting from a Lack of Vitamins . 
(London : George Philip and Son, Ltd.; Liver- 

S >ol: Philip, Son and Nephew, Ltd., 1932.) 
ounted on tanjib, with rollers, 8*. 6 d. net each. 
These charts should prove of utility to those 
engaged in lecturing to students, or to. other 
audiences not likely to be adversely affected by 
somewhat lurid colour illustrations of patients 
suffering from deficiency diseases. The colours 
applied on the first chart to common food stuffs 
and their packages also tend rather to the melo¬ 
dramatic, but in all cases the articles represented, 
like the deficiency diseases, are reasonably recog¬ 
nisable. In both charts a certain amount of accuracy 
has necessarily been sacrificed to the process of 


generalisation, for example, in ignoring the complex¬ 
ity of vitamin B, failing to distinguish between 
carotene and vitamin A, using beriberi as the sole 
illustration of vitamin B deficiency, and overlooking 
the presence of vitamin C in fresh meat. Never¬ 
theless, provided the charts are used as convenient 
illustrative summaries by speakers and lecturers 
already conversant with the subject, these minor 
deficiencies, and the fact that they will tend to get 
further out of date in detail, need do no more than 
partly discount their undoubted value. A. L. B. 

The Principles of Optics , By Prof. Arthur C. Hardy 
and Fred H. Perrin. (International Series in 
Physics.) Pp. xiii+632. (New York : McGraw- 
Hill Book Go., Inc.; London: McGraw-Hill 
Publishing Co., Ltd., 1932.) 36*. net. 

Those who have learnt their optics as a branch of 
applied mathematics abounding in elegant pro¬ 
blems devoid of any but an artistic value, will find 
(if they are young and mentally flexible) very 
refreshing reading in this remarkable volume. 
Readers of a more rigid habit of mind may find 
the occasional lack of a logical proof a little 
irritating. 

Over and above the conventional course of 
geometrical and physical optics to which we are 
all accustomed, we find very stimulating and 
suggestive discussions of such topics as photo¬ 
graphy, light sources, light-sensitive oells and 
physical photometry, colour, optical glass, the 
manufacture and testing of optical parts, the 
principles of design, telescopes, microscopes, photo¬ 
graphic objectives, projection systems and stereo¬ 
scopy. 

The book is a noteworthy addition to an 
important series, and may be recommended alike 
to the academic and to the technical student. 

A.F. 

Steam Power Plant Engineering. By Louis Allen 
Harding. Pp. viii+777. (New York: John 
Wiley and Sons, Inc. ; London : Chapman and 
Hall, Ltd., 1932.) 62*. 6d. net. 

Tins book has been described as the “Com pleat 
Power Engineer”. The author of it has been 
president of an American technical society, 
professor of mechanical engineering in an important 
college, a contributor to more than one important 
handbook, and the head of a firm. From the 
immense amount of data he has collected he has 
been able to compile a most comprehensive work 
which will prove of value to every power engineer 
who uses it. The thirteen chapters deal in turn 
with fuels, boilers, draught, firing appliances, 
boiler accessories, feed water apparatus, pumps, 
steam engines, turbines condensing plant, power 
plant cycles, valves, pipes and fittings, and lastly 
arrangements of steam power plants. 

The book is designed to cover a complete course 
in steam generation and utilisation; it contains 
many references to recent papers on the subject 
and considerable data about the 
power stations. 



August 26, 1933 


NATURE 


301 


The Work of the R.R.S. Discovery II, 1931-33 

By D. Dilwyn John 


T HE *‘Discovery” Investigations have been in 
progress since 1925 and some accounts of 
them have appeared in previous issues of Nature*. 
Their purpose is research into the economic re¬ 
sources of the Falkland Islands and their De¬ 
pendencies, and more particularly into the most 
important of them : the whale populations and 
the whaling industry of the waters of the latter. 
The whaling researches aim at a full knowledge of 
the biology of the whale species, and their relation¬ 
ship to their environment, by which alone the 
industry can bo restricted so that it does not bring 
about the destruction of the whale stocks, and its 
own destruction, through overfishing. They have 
been directed along two lines : work upon the 
whales themselves by zoologists stationed at whaling 
factories ; and work upon the environment of the 
whales at sea from research ships. The present 
article is concerned with the latest of the researches 
at‘sea, which have been chiefly hydrological and 
planktonic. 

The Jioyal Research Ship Discovery II was 
built in 1929 and was described in Nature of 
November 23 of that year. On her first com¬ 
mission, from November 1929 until June 1931, the 
work was under the personal guidance of Dr. 
Stanley Kemp, the director of research. The 
vessel sailed from London for her second com¬ 
mission on October 3, 1931, immediately after the 
visit paid to her by members of the British 
Association attending the Association’s centenary 
meeting in London. Her first work in antarctic 
waters was to repeat and extend in the Falkland 
sector the hydrological and plankton survey which 
had been made there in each of the previous six 
seasons by the vessels of the “Discovery” Committee. 
The lines of stations comprising the survey were 
so arranged as to constitute sections across all the 
water masses which go to make up the whaling 
areas of the Falkland Dependencies. At all points 
the work was oarried as far south as possible, that 
is, to the edge of the pack-ice. 

The survey was begun in the west in November 
with a line southwards from the western entrance 
of the Magellan Strait along the 75th meridian 
(Fig. 1). The ice was comparatively far north : the 
Bransfield Strait was packed in in late November ; 
there was heavy pack immediately to the north 
of the South Orkney Islands in early December 
which ran in that latitude eastwards to the longi¬ 
tude of South Georgia. 

The end of December was spent in making close 
series of observations around South Georgia. The 
island lies partly in the path of a current whioh 
flows in a north-easterly direction out of the 
Weddell Sea. Our work in earlier years had shown 
that this water from the Weddell Sea is peculiarly 
rich in plant and animal life—in marked contrast 
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to the water of the Bellingshausen Sea to the 
weat-^and it was supposed that the explanation 
would be found in its history. A stream of water 
enters the Weddell Sea from the coasts of Coates 
Land and the lands east of it and sweeps around 
the sea before flowing out as the north-easterly 
current. We particularly wished to obtain a 
series of observations extending far south into the 
Weddell Soa to the stream of water entering from 
the east. 

In January 1932 we found streams of light pack- 
ice to the east of the southernmost of the South 
Sandwich group. They offered no serious obstacle 
to the passage of a steel ship and we steamed 
south through them. The season was early and the 
wind remained southerly : it seemed safe to 
suppose that the ice through which we were 
moving would become more and more dispersed 
as time passed. In 70° S,, just after we had entered 
the stream of water flowing in from the east, we 
met with a wall of heavy, rafted and impenetrable 
pack. We turned north to leave the sea by 
following a course more westerly than that 
of our passage south so that we might, so 
far as possible, follow the course of the circu¬ 
lation in the soa. After a very short time the 
ice floes became larger and heavier and more 
closely packed ; there was no sun, the temperature 
fell and the open water between the floes became 
frozen. The now dark ico offered in itself a sur¬ 
prising resistance to our passage ; together with 
the heavy floes it made it difficult and even 
dangerous. 

The stations of this survey of the Falkland 
sector are shown in Fig. 1. With very few excep¬ 
tions they were all ‘full stations’, that is, comprised 
both hydrologioal and plankton observations: 
water samples were taken from a close series of 
depths from the surface to the bottom ; a closing 
net was fished vertically through six successive 
layers of water from 1,000 metres to the surface ; 
a phytoplankton net was fished through the upper 
100 metres ; and a large stramin and a small silk 
net were towed obliquely behind the ship from 
250 to 100 metres and from 100 metres to the 
surfaoe. All stations later referred to as ‘full 
stations’ were of this kind. 

The winter months, ApriL-Scptomber, of 1932 
were spent in almost circumnavigating the ant¬ 
arctic by making a series of V-shapod cruises and 
one W-shaped cruise from South Africa east-about 
to South America (Fig. 2). The turning-point of 
each V-shaped cruise was the edge of the paok-ice 
fringing the continent. The second turning-point 
of the long W-shaped cruise between New Zealand 
and South America had to be made before the ice 
was found because of shortage of fuel. 

The antarctic work of earlier commissions had 
been confined almost entirely to the Falkland 
sector, the scene in earlier years of all the whaling 
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in the antarctic with the exception of a little in the pack-ice lav south of the antarctic circle in 

the Ross Sea. The Falkland sector receives, in late October. The Bransfield Strait was ioe-free 

both the surface and deep layers, water from the in early November and we were ablfe to make close 

east which has had its origin in the Indian Ocean observations, a repetition of those earlier seasons, 

and water from the west from the Pacific. In in it. The South Orkneys were free of ice in late 

other words it lies in the path of circumpolar November ; the pack lay a little distance to the 

movements ; its conditions can be fully understood south of them and ran in a north-easterly direction 

only when they are known. It was, in part, the to beset the southernmost of the South Sandwich 

necessity for this knowledge, and in part the recent group (early December). Some of the stations of 

expansion of whaling through pelagio methods this survey, including those in the Bransfield Strait 

around the greater part of the antarctic continent, and those to the east of South Georgia, were 

which led to tho circumpolar cruises in the winter repeated in February 1933. 

of 1932. At the same time these cruises made The month of January was the only period of 
possible continuous observations throughout the the commission, apart from those occupied in 

winter and through all but one sector of the refitting, which was spent in work not hydrologioal 

antarctic on the important plants and animals of and planktonic. It was spent in adding to the 

the plankton, chief among them the whale-food, valuable coastal survey work which had been 

Euphausia super ha. done in tho Dependencies of the Falkland Islands 

in earlier years by the Discovery II 
and by a separate survey unit. A 
complete running survey of the 
South Orkney Islands, with 
numerous soundings, was made. 
The existing charts were very 
unsatisfactory : the position as¬ 
signed to the group as a whole 
needed correction and the coast 
lines of all but Laurie Island, 
which was surveyed by Bruoe in 
1903, were inaccurately shown. 
The survey was made by the chief 
officer, Lieut. A. L. Nelson, 
R.N.R. Large collections of 
rocks, plants and animals were 
made at seven widely separated 
points in the group. 

The month of March, 1933, was 
occupied in making a V-shaped 
cruise in the only sector of the 
antarotic not covered by the 
winter cruises—that between 
South America and South Africa. 
The turning point, the edge of 
the pack ice, was in the high 
On all the cruises, a full station was made latitude of 69° S. in longitude 9° E. The end 

each night, and additional observations at the of this cruise at the Cape marked the completion 

edge of the pack-ice where whale-food, Ewphausia of the fifth circumnavigation of the antarotic. 

superha , was always taken. The positions of the The four previous ones, two of which were 

stations are shown in Fig. 2. On each cruise the British, were those of Cook (completed in 1775), 

vessel crossed and re-crossed the boundaries, Bellingshausen (1819-21), Briscoe (1830-32) and 

known as convergences , between antarctic and that of the Norwegia in 1930-31. 

sub-antarctic, and sub-antarctic and sub-tropical The longitude of 9° E. .was chosen as the meridian 

waters. These are the antarctic and sub-tropical for the turning point of the last antarotic cruise so 

convergences, separating surface waters of very that the commission might end with a line of 

different character and distinctive floras and stations up the chain of deep basins lying to the 

faunas. On our circumpolar cruises we defined south of, and running up, the east Atlantic. This 

their positions, for the seasons of our observations, line was similar to one made in the west Atlantic 

around the hemisphere. on the homeward passage of the Discovery II on 

The spring and summer months, early October her first commission. Both lines were designed to 

until December, of the 1932 season were spent in make clear the details of the interchange of water 

making a similar survey of the Falkland sector which takes plaoe between the antarctic and the 

to that of the 1931-32 season. (Fig. 2, compare Atlantic, by a circulation of which the effect* 

with Fig. 1.) The ice conditions were very different, extend north of the equator. Some 0|P 

In the filth meridian, to the west of^Graham Land, logical results of the observations in t|e 



Fig. 1 . Chart showing the positions of stations made by the R.R.8, Ducorxry 11 In the 
Falkland swtor of the antarctic In the season 1931-82. 
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Atlantic in 1931 were given by Mr. G. E. R. Deacon 
in a letter in Nature of August 15, 1931. 

Throughout the commission the deep water echo- 
sounding machine was in constant use. Soundings 
were taken with it every half-hour, that is, for 
roughly every 4£ miles steamed. Many soundings 
had been made in the Falkland sector by the 
Discovery II on her first commission ; those made 
on the circumpolar cruises were in seas where 
extremely few, if any, had been recorded before. 
More than 9,000 soundings were taken in all. The 
deepest was of 8,200 metres in the South Sand¬ 
wich Deep. 

The scientific staff of the Discovery II consisted 
of four zoologists, one hydrologist and his assistant. 
It has been shown that by far 
■ the greater part of the com¬ 
mission was spent in making 
exactly similar hydrological ana 
plankton stations. The hydro¬ 
logist and his assistant were 
able to analyse all the water 
samples as they were taken ; 
three of the zoologists, working 
together but each specialising 
in particular groups, found it 
possible to make quantitative 
analyses of the daily oblique 
hauls of macroplankton from the 
upper 250 metres. (The vertical 
hauls of smaller plankton could 
not be analysed on a moving 
ship even if there were time.) 

In tliis way the changes in the 
water masses from depth to 
depth, place to place and time 
to time, and correlated changes 
in the forms and stages of life, 
could be followed as the work 
proceeded. But much remains 
to be done. For this reason, 
and for the reason that papers 
on the plankton collections and 
hydrological results of earlier com¬ 
missions, which would have to be 
considered before describing the 
results of more recent work, are 
shortly to be published in the 
"Discovery Reports”, no attempt to describe the 
results of the hast commission will be made here. 

The fourth zoologist was in charge of one of the 
new and improved models of Prof. A. C. Hardy’s 
continuous plankton recorder (the earliest model 
was described in Nature of October 30, 1926). 
It was streamed behind the ship whenever pos¬ 
sible : in all, about 9,000 miles. Many of the silk 
tolls exposed were examined on board. 

The experience gained with an older type of 
whale-mark, followed by many experiments, has 
led to adoption of a new type of the simplest 
description: a piece of tubular metal 10 in. long 
witipa minded leaden head. It is fired by a charge 
designed to make it penetrate the blubber and 
: ' the muscle below, so that it 


would easily bo found in the process of flensing. 

A spare whale-catcher was hired from a whaling 
company in South Georgia in December 1932 and 
was sent to sea for whale-marking purposes under 
Mr. G. W. Rayner. Five hundred darts were taken. 
Whales were numerous near the island and in 18 
days nearly all the darts were fired: 263 were 
registered as hits but many whales received more 
than one dart; it is probable that 220 individuals 
were marked. This was a very satisfactory result. 
A small number of the darts have already been 
recovered from whales captured by the South 
Georgia company a few days after the darts were 
fired. It is as yet too early to judge of 
the value of the experiment, for soon after 


the marking cruise the whaling season closed. 

The very end of an entirely successful com¬ 
mission was marked by tragedy. In the Bay of 
Bisoay, within two days of England, the captain. 
Commander W. M. Carey, was lost overboard. He 
had commanded the Discovery II on her first 
commission, and during four years in the service 
of the "Discovery” Investigations he had developed 
a very strong interest in the meteorological and 
p&ok-ioe conditions in the antarctic and to their 
study ho bad devoted much time and attention. 
The success of the vessel’s work was due in great 
\o his skill in navigation and control and to 
interest in the investigations. Those who 
worked close to him will remember still longer his 
constant good humour and good fellowship. 
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Fat-Soluble Vitamins and Nutrition 


T HE significance of vitamins A and D in 
human nutrition and in the genesis of certain 
diseases was discussed by Prof. E. Mellanby in 
his Cameron Prize lecture for 1932 which has 
now been published (Edinburgh Med. J vol. 40, 
p. 197 ; 1933). After a brief review of the work 
leading up to our present knowledge of vitamin D, 
Prof. Mellanby emphasised the importance of 
considering the relationship of the vitamin to 
other factors in the diet, such as calcium, phos- 
phoruB and the cereals ; cereals are rickets- 
producing substances, partly because they load 
to increased growth without, at the same time, 
supplying enough calcium, phosphorus and vitamin 
D, and partly because the calcium and phosphorus 
they contain are not retained by the body. Hence 
when the diet contains cereals, vitamin D and 
foods rich in calcium and phosphorus, such as 
milk, must also be given. 

Although vitamin I) holds the key position, the 
formation of both bones and teeth is not controlled 
only by one factor. Since the earlier stages of 
calcification are more unstable than the later ones, 
it is essential to get the beneficial influences to 
work as early as possible, by suitably feeding the 
toother during pregnancy and the infant in its 
early months of life. Prof. Mellanby also referred 
to Mrs. Mellanby’s work on the prevention and 
arrest of caries in children by diets rich in vitamin 
D, calcium and phosphorus, and devoid of cereals— 
diets, in fact, which also favour the formation of 
perfectly calcified teeth. 

In the absence of vitamin A, young animals not 
only fail to grow but also develop some infection 
which frequently proves fatal. The similarity of 
many of these infections to common human 
diseases at once suggested the possibility of human 
infections being related to vitamin A deficiency, 
especially since their incidence is higher among 
poor people, whoso diets are so often deficient in 
foods containing vitamin A. In the clinical in¬ 
vestigations which have so far been carried out, 
favourable results have been obtained in the 
prophylaxis of puerperal sepsis (Green, Pindar, 
Davis and Mellanby) and in the treatment of 
puerperal septicaemia (Green and Mellanby), as 
well as in that of pneumonia (Donaldson and 
Tasker) and measles (Ellison). 

, On the other hand, Oronstein was unable to 
confirm the favourable results of Donaldson and 
Tasker in pneumonia, and negative results have 
been obtained when vitamin A has been given to 
infants as a preventative of the common cold 
(Wright, Frosst, Puckel and Lawrence). Ellison 
found that vitamin A had no preventive action 
in middle-ear disease accompanying measles, 
although it significantly reduced the mortality 
from this disease, as well as the severity of the 
pulmonary infections. 

Science Service reported, on September 10, 1932, 
an experiment by an industrial firm, when 185 


of its staff were given one tablespoonful of ood 
liver oil daily for four months from December 
until March. 102 failed to develop colds and 96 
lost no time during the experiment. The number 
of hours of absence per person was 12*8. In a 
control group of 128, only 42 failed to develop 
colds, 52 lost no time and the hours of absenoe 
per person were 25 1. During the previous year, 
when no cod liver oil was given, the hours of 
absence were 20*4 and 17*4 for the two groups 
respectively. 

Prof. Mellanby suggests that the action of 
vitamin A, like that of vitamin D, may not be 
a simple study. It may ultimately be found that 
it works in harmony with some dietetic factor to 
promote the resistance of mucous membranes to 
micro-organisms, while other factors such as 
cereals antagonise its influence. 

In the final section of his lecture, Prof. Mellanby 
referred to the relationship of vitamin A to disease 
of the nervous system. Degeneration of nerve 
fibres is found in both the central nervous system 
and in the peripheral nerves of puppies which have 
been given a diet deficient in vitamin A : cereals 
in the diet make the degeneration worse. It thus 
appears likely that night-blindness and loss of 
balance in animals produced by diets deficient in 
vitamin A are largely due to degenerative changes 
in the nerves responsible for sight and balance 
respectively; 

Vitamin A deficiency may play a part in human 
nervous diseases, such as convulsive ergotism, 
pellagra, lathyrism and subacute combined de¬ 
generation of the spinal cord. Young animals can 
eat ergot with impunity so far as nervous symptoms 
are concerned, provided the diet is rich in vitamin 
A. Pellagra is associated with the eating of white 
maize, but does not occur where yellow maize 
forms the staple cereal: it is possible that the 
skin lesions of this disease are of a trophic nature 
and related to nerve degeneration, although they 
are frequently ascribed to a deficiency of vitamin 
There is evidence that the curative and pre¬ 
ventive effect of whole liver in subacute combined 
degeneration is due to a fat-solublo factor— 
probably vitamin A—and therefore quite distinct 
from the water-soluble factor which is curative 
in pernicious ansemia. In testing the effect of diet 
upon this disease, it is advisable not only to give 
a diet rich in vitamin A and carotene (fish and 
mammalian liver fats, egg yolk, cabbage, carrots, 
etc.) as well as calcium (two pints of milk 
daily) but also to reduce the cereal intake 
with a corresponding increase in the intake of 
potatoes. 

There is some evidence that the infections 
developing in animals on diets deficient in vitamin 
A may be due to removal of the normal trophic 
control from degeneration of the afferent nerve 
fibres. The infective lesions and degenex^atioh of 
nerve fibres would thus be intimately ikssociatocl. 
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Obituar 


Dr. Otto Staff, f.r.s. 

R. OTTO STAPF, whose death occurred on 
August 3, at the age of seventy-six years, 
was bom at Iechl, in Austria, in 1857. He studied 
at Vienna under Prof Wiesner, and from 1882 
until 1889 was assistant to Prof. Kerner von 
Marilaun, the author of the famous “Natural 
History of Plants”. During this period. Dr. Stapf 
travelled extensively in Persia and made a valuable 
collection of plants. In 1887 he became Privat - 
docent at Vienna and while occupying this post 
accepted, in 1891, the assistantship for India at 
the Royal Botanic Gardens, Kew, thus commencing 
a connexion which lasted, officially and unofficially, 
until his death. 

In 1899, Dr. Stapf was appointed principal 
assistant at Kew and, ten years later, keeper of 
the Herbarium and Library, a post which he filled 
with conspicuous success until his retirement in 
1922. From 1908 until 1916 he was botanical 
Secretary to the Linnean Society and in 1908 was 
elected a fellow of the Royal Society. 

Dr. Stapf’s main contributions to botanical 
science were on the floras of the Orient, India, 
Borneo, Malay and Africa. Between 1885 and 
1889, while at Vienna, he published several papers 
on the flora of Persia and neighbouring regions, 
and in 1889 appeared his monograph of the genus 
Ephedra. On going to Kew, his attention turned 
towards India and later to Africa, and especially 
to African grasses, which family he monographed 
both for the “Flora Gapensis” and for the “Flora 
of Tropical Africa”, on which he was engaged in 
conjunction with Mr. 0. E, Hubbard at the time 
of his death. In addition, Dr. Stapf worked on a 
wide range of special groups of plants, notably 
Aconitum, Pceoma and Apocynacece , and also on 
the problems of geographical distribution, es¬ 
pecially in relation to the western element in the 
British flora. On the work he accomplished until 
his retirement, Dr. Stapf must be considered, in his 
breadth of outlook and mastery of taxonomic detail, 
one of the loading systematic botanists of his day. 

In 1922 Dr. Stapf relinquished his official duties, 
and immediately entered upon another sphere of 
activity for which he is perhaps more widely 
known than for his purely taxonomic work. He 
became editor of Curtis’s Botanical Magazine and 
of the “Index Londinensis”. The latter is a 
revision of PritoeFs “Iconum Botanicarum Index” 
and comprises a complete list of all known illus¬ 
trations of plants. The first volume appeared in 
1929 and two years later the work was completed 
hi rix handsome volumes containing entries down 
to the year 1920. It remains as a memorial to his 
unreautting labour and exceptional organising 
ability, and is of inestimable service to all workers 
in systematic botany. 

During the years of his retirement the Botanical 
Magazine occupied the greater part of Dr. Stapf's 
witeds each article was a miniature 


monograph, giving full and valuable historical, 
taxonomic and distributional information on the 
plant in question, and thus often arousing botanical 
interest in those who had previously looked at 
plants largely from a horticultural point of view. 

Dr. Stapf had many friends, both among his 
botanical colleagues and also, due to his association 
with the Botanical Magazine , among professional 
and amateur horticulturists. The loss of his com¬ 
manding presence and charming personality, no 
less than his wide botanical knowledge and 
experience, will be deeply felt by all. 


Prof. H. G. Greenish 

It is with much regret that we reoord the death, 
on August 2, of Prof. H. G. Greenish, dean of 
the School of Pharmacy of the Pharm&ceutioal 
Society and professor of pharmaceutics in the 
University of London. Prof, Greenish had a 
serious illness early in the year which prompted 
his resignation, and his retirement took effect on 
July 31. Unfortunately, he was not to enjoy the 
leisure which was so well earned. 

Bom in 1855, the son of Thomas Greenish—a 
late treasurer and president of the Pharmaceutical 
Society—Prof. Greenish served his apprenticeship 
with his father and received his early technical 
education in the school of which he was destined 
to become the dean. After acting as demonstrator 
in the chemical department for one year, he 
travelled to Dorpat where he engaged upon research 
for two years under the direction of the late Prof. 
Dragendorf, and thence he went for a short 
period to the University of Vienna. He returned 
to the Society’s school as lecturer in materia medioa 
in 1890 and became professor in that subject in 
1893, his title later being changed to professor of 
pharmaceutics, 

Prof. Greenish’s published works include the 
standard textbooks in “Materia Medica” and in 
the “Microscopical Examination of Foods and 
Drugs”, and his numerous contributions to science 
—mostly memoirs of original work on the botany 
and pharmacognosy of drugs—gained for him on 
international reputation. The award of the 
Hanburv medal, and the receipt of an honorary 
degree from the University of Paris, were fitting 
tributes to the quality of his work. 

Prof, Greenish freely gave his services in the 
compilation of many editions of the “British 
Pharmacopoeia”, and he was joint editor with the 
late Sir Nestor Tirard of the 1914 edition. All the 
successive editions of the British Pharmaoeutical 
Codex have also benefited by his unstinted labours. 
During the War his services were requisitioned in 
the development of the cultivation of medicinal 
plants in Great Britain and in the investigation of 
a number of war-time problems 

Although Prof. Greenish will be remembered 
by posterity for his numerous contributions 
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towards the advancement of bis science, tod for 
his manifold services to pharmaoy in general, he 
will still live in the minds of his students as a 
beloved teacher. His personality was such as 
to endear him to his colleagues and commanded 
almost homage amongst all who were privileged 
to serve or study under him. The School of 
Pharmacy owes its individuality to its dean, and 
in,the affections of its old students—scattered in 
many parts of the world—the ‘Square 5 and ‘the 
Dean 5 are inextricably bound together. The 
tradition—which is the school—has developed 
round the spirit of its dean, the best memorial to 
whom would be that the school of the future 
should be worthy of its past—and of Prof. 
Greenish. 


Mu. W. J. Lewis Abbott 

The death is reported of William James Lewis 
Abbott, the well-known archaeologist, at the age 
of eighty years, at St. Leonards-on-Sea. He was 
by calling a jeweller, and early in his career took 
up the scientific study of gem-stones, a subject on 
which he instituted classes and became a lecturer 
at the Polytechnic. Extending his studies to 
geology, his interests centred particularly on the 
more recent deposits of the south coast of England. 
It was inevitable at that time that he should be 
attracted to the investigation of the earliest 
evidence of man's handiwork, and the associated 
animal remains, in these deposits. As one of the 
pioneers in the study of man's first efforts in the 
shaping of stone implements, Abbott's views were 
those of a practical man and based upon his 
experience and study of the character of the 
material in which he himself had worked. He 
maintained that a scientific knowledge of the nature 
of stone was an essential preliminary to argument 
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based upon technical considerations of fopm. 
Throughout his life a lover of a specialised termino¬ 
logy, he coined for this study the name ‘litho- 
dasiology', as he had christened his earlier re¬ 
searches ‘gemmology 5 . 

Abbott's mind was fertile in theory, more so 
perhaps than balanoed in its conclusions ; but he 
must nevertheless always be held in esteem by 
archaeologists as a pioneer and a substantial con¬ 
tributor by a long aeries of discoveries to the 
advancement of archaeological studies in Britain. 
Of these discoveries the most noteworthy was the 
recognition of Tardenoisian microliths in kitchen- 
middens at Hastings, when this industry was 
scarcely known, and the discovery in 1880 and 
1888 of eoliths in the Forest Beds of Cromer 
associated with remains of Elephas meridionaUs . 
His discoveries were recorded from time to time 
in the Journal of the Royal Anthropological In¬ 
stitute and other scientific publications. His 
extensive collections have found a home in the 
British Museum (Natural History) and the Well¬ 
come Historical Medical Museum. 


We regret to announce the following deaths : 

Dr. Humphrys Foord, formerly librarian of the 
Royal Dublin Society, on August 12, aged eighty- 
eight years. 

Dr. A. W. J. MacFadden, C.B., formerly senior 
medioal officer in charge of the Food Department 
of the Ministry of Health, on August 16, aged 
sixty-four years. 

Dr. V. H. Veley, F.R.S., lecturer in science in 
the University of Oxford in 1879-1903, joint 
translator of “The Handbook of the Polariscope” 
and author of “The Micro-Organism of Faulty 
Rum 5 ', on August 20, aged seventy-seven years. 


News an 

Bicentenary of Dr. Thomas Hornsby 

On August 28 occurs tho bicentenary’ of the birth 
of Dr. Thomas Hornsby, who for forty-seven years 
held the Savilian professorship of astronomy at 
Oxford. Bom in Oxford, he became an undergraduate 
of Corpus Christi College and took his degree of B.A. 
in 1753 and that of M.A. in 1757. On June 6, 1701. 
he observed the transit of Venus at Shirburn Castle, 
the seat of George Parker, second Earl of Maccles¬ 
field (1097-1764), who was then president of the Royal 
Society, and after Bradley's death in 1702 he was 
appointed to succeed him in the Savilian chair, a post 
he held for the remainder of his life. He was one 
of the many who observed the later transit of Venus 
of June 3, 1769, and he contributed to the Royal 
Society an account of the observations made by him¬ 
self and others, and deduced the solar parallax of 
8*78f. In 1772 he was made first Radeliffe Observer 
and to turn fell the task of superintending the erection 
and equipment of the Observatory at a cost of some 
£23,600, and he was also responsible for the editing 


d Views 

of the first volume of Bradley's observations. To 
his other duties was added that of the Sedleian pro¬ 
fessorship of natural philosophy and he was also 
made Radcliffe Librarian. He died at Oxford on 
April 11, 1810, at the age of seventy-six years, and 
was succeeded in the Savilian chair by Abraham 
Robertson (1761-1820), who previously had held the 
* Savilian professorship of geometry. 

Commemorative Service to Sir Ronald Ross 
An eloquent tribute of praise for the life and work 
of Sir Ronald Ross was paid by Mr, John Masefield# 
the Poet Laureate, at a commemorative service held 
at the church of St. Martin's-in-the-Fields on Monday 
last, August 21. It was on August 20, 1897, that 
Ross first detected the malaria parasite in its 
disguised form in the wall of the stoznadi pf to 
anopheles mosquito. He was thus able to prove not 
only where the cells of the parasite appeared^ 
tissues of the mosquito but also that a 
species bred by him fr?m the 
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malarial patient, was involved in the transmission 
of malaria* This discovery, made after dissecting 
more than a thousand mosquitoes, solved a mystery 
that had baffled all previous workers, and gave 
mankind the means of preventing malaria through 
mosquito control. On the day following this brilliant 
achievement, Ross wrote his hymn of praise beginning 
'"Before Thy Feet I fall”, now included in many 
hymnals. The hymn was sung by the crowded 
congregation which assembled at the service on 
Monday, after Mr. Masefield had delivered his 
address. He referred to Ross as a man of science 
through whose investigations many places on the 
earth, in which white men could formerly scarcely 
hope to survive, had boeome tropical health resorts, 
and he paid striking testimony to Ross’s genius also 
in the provinces of poetry, art, music and mathe¬ 
matics. Some of Ross’s versos were afterwards read 
by Mrs. Dale Roberts and Misw Judith Masefield. The 
selections included extracts from “In Exile” and ‘‘The 
Monsoon”, and the poems “India”, “Thought and 
Action”, “Indian Fevers”, “The Star” and “Petition”. 

Determinations of the Speed of Light 

A Central News message from New York states 
that a well defined periodic variation in the speed of 
light has been registered in the experiments now being 
carried out at Mount Wilson which wero begun by 
Michelspn. The message refers to a passage in the 
annual report of the director of the Mount Wilson 
Observatory, which was received in Great Britain 
some time ago. As is well known, Michelson found 
that atmospheric irregularities, the astronomer’s ‘bad 
seeing*, interfered with hiH attempts to determine the 
velocity of light using long bases, from Mount Wilson 
to neighbouring peaks. Ho was led to the heroic task 
of constructing a vacuum base a mile long, and a 
tunnel of thirty-six inch diameter and a mile long 
was constructed, It is so well made that a vacuum 
of two or three millimetres of mercury can be main¬ 
tained in it. Tho last report stated that it was hoped 
to conclude the work in August, so that we may hope 
for full details before very long. The periodic term 
that the report mentions is presumably of a purely 
instrumental character. Our readers will remember 
that it has sometimes been urged that the precise 
observations of the velocity of light which have been 
made from time to time do show a definite secular 
change of the velocity (see, for example, Ghenry de 
Bray, Nature, 120, 602, Oct. 22, 1927, and 127, 622, 
April 4, 1931), but the view has so far found little 
support from men of science generally. 

New Department in the British Museum 
An important change in the organisation of the 
British Museum collections is announced. A new 
department has been constituted under the name of 
the Department of Oriental Antiquities and of 
Ethnography, which will combine parts of the 
Department of Ceramics and Ethnography and of 
Prints and Drawings. The existing Department of 
Ceratnies and Ethnography, as such, will cease to 
exist, Ilteefchnographical collections henceforth will 
form a sub-section of the new department. Thld will 


also include antiquities and objects of art from the 
Near, Middle, and Far East, as well os India (in so far 
as these are not already included under the Depart¬ 
ment of Assyrian and Egyptian Antiquities or the 
Greek and Roman Department), and with them will 
be shown the oriental paintings, prints and drawings 
now included as a sub-department in tho Department 
of Prints and Drawings. Mr. R. L. Hobson, keeper 
of the Department of Coramics and Ethnography, will 
be keeper of the new department, with Capt. T. A. 
Joyoe as deputy keeper, in oharge of the sub- 
department of ethnography. For many reasons the 
innovation will be welcomed. The separation of 
oriental paintings and drawings from other forms of 
oriental art has been an anomaly ever since they 
ceased to be the mere hobby of the dilettante collector, 
and became the subject of serious scientific study. It 
should be realised that tho constitution of a new 
department can be regarded as really progressive only 
in so far as it is impermanent—a stage towards the 
formation of a comprehensive collection of oriental 
art and antiquities, fittingly housed and adequately 
displayed—and ethnography is viewed on a scale of 
values which makes of it something more than a 
sub-section of part of its own subject-matter. 

Man and the Machine 

In an address to the World Federation of Educa¬ 
tional Associations at Dublin on “The Craftsman 
and tho Changing World”, Mr. J. Wickham Murray 
gave a brilliant picture of the modem world, indicating 
the extent to which wo have passed from a non- 
scientific age to a scientific age, from a manual age 
to an age dominated by tho machine. That domina¬ 
tion lias not only affected the life of the individual, 
impairing, for example, his power of making a quiet 
judgment, but also has vast social consequences such 
as those frequently referred to by the term ‘techno¬ 
logical unemployment’. Despite tho new industries 
created by scienco the growth of mechanical power 
is continually displacing men and women. To 
suggest oven in those conditions that a return to 
handicraft is required is to miss the significance 
of the machine age. Mr. Murray suggested that the 
only remedy is a courageous attempt to obtain 
control of the machine, believing that by its con¬ 
trolled development the standard of life might be 
indefinitely extended. Craftsmanship should not be 
in competition with the industrial world but in 
complement with it, assisting it to secure the ability 
to make firm, wise, far-seeing and unhurried judg¬ 
ments. Mr. Murray believes it should be the duty 
of the craftsman to inspire and teach the economic 
and industrial world and emphasises the kinship 
between art and craftsmanship. The influence of the 
craftsman in this way offers our civilisation its best 
hope of regaining the capacity for thought and 
judgment, and the poise of which the turmoil and 
superficiality and distress of the machine age tend 
to rob ua. 

A Pest of Tobacco * 

The somewhat sudden appearance of a new 
tobacco pest, Epheatia eluteUa, in the British Isles 




308 


NATURE 


AUGUST 28, 1933 


has oaused serious alarm amongst those engaged in 
the trade. The moth had hitherto been regarded 
mainly as a pest of oocoa, but in 1929 large stocks 
of tobacco in London were foxmd to have become 
infected. The gravity of the situation called for a 
thorough investigation of the matter and the results 
of the inquiry carried out by H. H. S, Bovingdon 
have been published under the auspices of the 
Empire Marketing Board (H.M. Stationery Office ; 
price Is.). The pest is readily imported from a 
number of countries and infestation is chiefly incurred 
by bales damaged in transport, a fact which negatives 
the discovery that a wrapping of tarred brown paper 
covered with hessian acts as a deterrent to the moth, 
Epheetm has a distinct preference for bright cigarette 
leaf, and though if attacks both kiln and air-cured 
tobacco it will not food upon the fire-cured material. 
As regards measures of control, vacuum fumigation 
with ethylene oxido is a successful if costly procedure, 
but the reconditioning of tobacco by a modem 
machine or storage at low temperature will also 
destroy all stages of the pest. 

News from China 

A correspondent in China sends us the following 
items of scientific nows-Prof. Chenfu Wu, of 
Yenching University, Peiping, has been granted 
a travelling professorship by the Rookefeller 
Foundation for use during his furlough year 
11933-34 to complete his catalogue of Chinese 
insects. He will spend part of his time at 
Cornell University and the rest visiting museums in 
England and on the Continent.—Prof. Chihwoi Luh, 
of Yenching University, Peiping, has been granted a 
fellowship by the China Foundation, which he will 
use at the University of Chicago during his furlough 
year 1933-34 for further work in nouroanatomy and 
psychology,—The Alpha Chapter in China of the 
Biological Honor Society Beta Beta Beta held its 
annual meeting on June 9 at Yenching University 
for the initiation of new members and election of 
officers. Prof. C. L. Liu, of the Biology Department 
of the Peiping Normal University, presided over the 
initiation.—At the eighth annual meeting and dinner 
of the Peking Society of Natural History, held on 
April 28, Dr. H. H. Hu, of the Fan Memorial Institute 
of Biology, was elected president of the Society, to 
serve for the year 1933-34. At the same meeting, 
announcement was made of the election of Dr. Svon 
Hedin as honorary member of the Society. The 
speoial event of the Society’s annual meeting and 
dinner was the awarding of the King senior medal 
to Dr. C. Ping, director of the Biologioal Laboratory 
of the Science Society, Nanking, in recognition of his 
work on palaeozoological subjects and also of his 
work as a teacher of young Chinese scientific workers 
in whom he has awakened and cultivated a truly 
scientific spirit. Mrs. T. S. Oldroyd, of Stanford 
University, California, has been elected a corres¬ 
ponding member of the Society. 

Hong-Kong University 

In the Engineer of July 28, Prof. C. A. M. Smith, 
Taikoo professor of engineering in the University of 

* ' 1 ' A, 


Hong-Kong, refers to the coming of age of the 
University, its growth and development, and in the 
interest of both England and China pleads for a 
closer co-operation between the University and 
British industry. The University was opened in 
March 1912 by the Governor of Hong-Kong, now 
Lord Lugard, Prof. Smith being the only professor 
on the staff. To-day there are 16 full-time professors 
—3 for engineering, 6 in the medical departments and 
others for mathematics, physics, chemistry, economics, 
education and English. In 1912 tho annual revenue 
was less than 90,000 (Hong-Kong) dollars, it now 
exceeds 1,000,000 dollars. The residential system is 
compulsory, there being seven halls of residence, and 
students have come from all the 18 provinces of 
China. The British staff, now numbering 28, takes 
a keen interest in all the social activities of the 
University and the Chinese undergraduates have a 
good record of athletic contests with Europeans and 
Chinese in the colony. All the engineering equip¬ 
ment in the University—much of it presented—is 
British, all instruction is in English and British text¬ 
books aro used. A thorough training in engineering 
ie given, but it is often desirable for students to pro¬ 
ceed to works in England on completing their course. 
The University, says Prof. Smith, is not merely a 
local affair, but an Imperial asset. “It is, in a sense, 
the contribution which Hong-Kong makes to the 
whole Empire, as well as to China.” 

French Locomotive-Testing Station 

In Engineering of August 4 is a description of the 
new locomotive-testing station at Vitry-eur-Seine, 
Paris, which was formally inaugurated on July 29. 
The plant has been designed by the Office Central 
d’Etudes de Materiel de Chemins do Fer (O.C.E.M.) 
and erected on a site belonging to the Compagnie 
du Chemin de Fer do Paris k Orleans. The main 
plant is contained in a building about 180 ft. X 80 ft. 
The essential elements of a locomotive-testing plant 
consist of a testing bench with supporting rollers 
on which the driving and coupled wheels of the 
locomotive revolve, brakes to absorb the power and 
a dynamometer to record the pull on the drawbar. 
There are also means for recording the fuel and 
water consumption and apparatus for measuring 
steam and water temperatures and pressures, and 
the vacuum in the smoke box, furnace and ash pit. 
In the new plant there are eight pairs of rollers of 
which six pairs can be coupled up to the hydraulio 
brakes, which were supplied by Messrs. Heenan and 
Froude, Ltd. Each of the brakes can absorb up 
to 1,200 horse power, the permissible rim speed of 
the rollers is 100 miles per hour and the permissible 
weight per roller 16 tons, the plant thus being 
capable of dealing with heavier and more powerful 
locomotives than are in use in France at the present 
time. There are several locomotive-testing plants 
in various countries, some of which were described in 
Mr. H. N. Greeley’s paper, “Locomotive Experi¬ 
mental Stations”, read to the Institution of Mechanical 
Engineers in 1931. The only testing plant in Great 
Britain is that laid down by the Great Western Rail¬ 
way Co. at Swindon in 1906 ; but it has often beat* 
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advocated that a modem plant should be set up by 
the railways in conjunction with the Department of 
Scientific and Industrial Research. No steps, how¬ 
ever, have yet been taken in this direction. 

Lightning Current Recorders 

The engineers of the staff of the General Electric 
Co. of America have computed that about 75 per 
cent of all interruptions to electric service are caused 
by lightning. In the Electrician of August 4 an 
account is given of a simple magnetio device which 
has been largely used for recording the currents that 
flow in the earth conductors of the lattice towers 
when the line is struck by lightning. Small pieces 
of magnetic material called magnetic links are 
mounted on brackets and installed within a few 
inches of the leg of the tower. At the present time, 
more than 2,000 of these links are in use on high 
voltage lines. The link is so placed and designed 
that the magnetism induced in it is proportional to 
the highest value of the lightning current. Line 
patrolmen working under the research staffs of the 
power companies test the links periodically for 
magnetisation. The magnetised links are sent to 
the research laboratories. By inserting them in a 
measuring instrument called a ‘surge-crest* ammeter 
the pointer of the instrument indicates the maximum 
value of the lightning current. Currents up to 25,000 
amperes have been measured. As the resistance of 
the ‘earth* at the tower is sometimes high, this 
current may be reflected into the service line with 
ensuing damage or interruption of the power current. 
The overhead earth wire at present largely used as a 
safeguard against lightning was the outcome of 
previous experimental researches on voltagos induced 
by lightning. 

Freshwater Biology 

The report of the Freshwater Biological Associa¬ 
tion of the British Empire for 1932 shows notable 
progress in research, membership, and interest of 
universities and public bodies. The laboratories at 
Wray Castle, Westmorland, were inspected by a 
large number of the public on open day, August 10. 
The field apparatus was shown, as well as specimens 
of living animals and rare plants, including HydriUa 
verticiUata , a plant moderately abundant in Esth- 
waite Water, but unknown in any other locality 
nearer than East Prussia. The light-intensity at 
various depths in Windermere has decreased within 
the last decade, indicating enhanced numbers of 
blue-green Algce due to increased pollution. The 
Bemheim rectifier photocell has come into favour 
because of its chromatic sensitivity and oonvenienoe 
in handling, galvanometer measurements giving 
direct values. Accurate work with a large system of 
thermocouples has revealed in Windermere a warm 
upper layer of water, or epilimnion, separated by an 
oscillating temperature discontinuity from a colder 
lower layer or hypolimnion. Inflowing streams carry 
warmer Wfter, and floods, accompanied by wind 
opmtiug as a ydgfag agent, tend to warm the 
With a consequent increase in diatom numbers 
; aa^d : in trout fishing. The behaviour of 


Planaria (flatworms) shows that the normal move¬ 
ment of the animals against the current is reversed 
during the reproductive stage, and also when the 
water is impure, a reaction which is more delicate 
than any system of chemical measurement. The 
epidermis of Planaria is sensitive to light, and its 
reactions to different temperatures are being studied 
in a thermostatically controlled observation tank., 
A new method of controlling a rospirometer was 
shown, applied to estimating the rate of exhalation 
of carbon dioxide by newts. Colorimetric and 
electrical apparatus were shown for the measurement 
of salt concentrations, and microscopes showed the 
annual growth lines on fish scales. 

Archaeological Survey of Colorado 

In America the distribution of a physically homo¬ 
geneous population over a wide and geographically 
diversified area has given a special significance to 
the study and determination of cultural similarities 
and differences and their distribution, for which in 
archaeological studios, survey work is the first 
essential. The value of the intensive local survey 
in this connexion is illustrated by the third report of 
the Archaeological Survey of Eastern Colorado, 
covering the work done in 1932, which is issued by 
the Department of Anthropology in the University 
of Denver. Dr. E. B. Renaud, professor of anthropo¬ 
logy and director of the Survey, with his assistants 
and the help of residents, covered 4,071 miles, in 
which much previously archaeological ly unknown 
country was visited and more than a hundred new 
sites recorded. A journey of reconnaissance was also 
made in Nebraska. The point of special interest is 
that Prof. Renaud records the discovery of basketry 
and other remains in oaves south-west of Fowler 
and north-east of Beulah. It now becomes known 
for the first time, through the systematic work of 
the Survey, that the Basket-Maker culture, previously 
recorded in Utah, Arizona, New Mexico, south-west 
Colorado and western Oklahoma, also extended so 
far north as the Arkansas basin in north-eastern 
Colorado. A second addition made in this season 1 * 
work to the distribution map of prehistoric culture 
is the record from many new districts in Colorado 
and also Nebraska of Yuma and Folsom artefacts, 
the flaked points believed by many to have been 
used by hunting peoples of the Upper Pleistocene. 
On the other hand, the study of the pottery which 
appears in this report inculcates the necessity for 
oaution in generalisation while the work of the survey 
is still incomplete. In the previous season the number 
of sites on which undeoorated pottery and pottery 
decorated with the impressed oord pattern were 
found was about equal—twenty-three to twenty- 
five—but this year the decorated pottery sites out¬ 
numbered the undecorated by more than three to one. 

Magic and Games 

In an interim report issued by the Smithsonian 
Institution, Washington, on recent investigations by 
Frances Densmore in collecting songs among 
the Indians of the south-eastern United States* 
reference is made to raagio connected with the 
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Choctaw ball game, which is of some interest in its 
beating on the attitude of those affeetod by magic 
towards the magical activities with which they are 
in contact. Writers on magic and witchcraft, whether 
occurring among primitive peoples or surviving in 
civilised communities, frequently distinguish between 
‘white’ and ‘black’ magic, the former being beneficial 
to the individual or the community, the latter 
entirely malevolent. The distinction is purely 
empirical. The character of the magical act, whether 
‘good* or ‘bad’, depends on its relation to the individual 
or the community. In all instances the principle is 
identical ; and in many the same act may appear 
as both ‘good’ and ‘bad* according to the point of 
view. Thus in the example recorded by Miss Dens- 
more, she was informed by an old Choctaw medicine 
man that in the ball game the opponents made use 
of magic which rendored the ball invisible or diverted 
it in its flight. It was, therefore, the duty of the 
medicine man to chant a song while the game was 
in progress, which countered the magic of their 
opponents by keeping the ball visible and guiding 
it straight. The magic of the opponents in this 
statement was obviously regarded as ‘evil* ; but 
what was the opponents’ view of the prophylactic ? 

German Chemical Abstracts 

Chemiaches Zentralblatt , the German counterpart of 
British Chemical Abstracts , has recently published 
the concluding volume of its collective index for 1925- 
1929. The occasion is of interest, since it records a 
successful attempt to place the indexing of highly 
technical chemical literature on a more systematic 
basis, and so to distribute the ‘signposts’ in the 
index as to mako their signs and directions more 
easily visible. By increasing the number of catoh- 
words, material which is technically related can be 
the more readily assembled, an arrangement which 
is of particular value in fields forming the boundaries 
of the chemical domain. Among the difficulties inci¬ 
dental to the new plan is the change in the exact 
significance of words which attends increase in our 
knowledge. The chemistry of vitamins, for example, 
has in the period indexed advanced to a degree which 
has in many cases rendored necessary a new com¬ 
parison of entries in the annual indexes with the 
original literature. As an example of his treatment 
of an extensive subjeot the editor, Dr. Maximilian 
Pfllicke, directs attention to the arrangement of 
material under the general heading “Iron”. Entries 
are here divided into five principal sections : his¬ 
torical, occurrence, ores, pure iron, and tochnioal iron. 
The last two sections arc each divided into five sub¬ 
sections, and the latter are again appropriately 
subdivided, so that (excluding numerous clearly 
differentiated entries under “iron compounds”), 
there are nearly forty major headings, with a very 
large number of indented minor headings. Similar 
treatment has been accorded to entries under “blood”, 
"urine”, “essential oils”, “enzymes”, "fata”, etc. A 
Convenient provision is theinsertion of cross-references 
to pages in the formula index. The editor envisages 
a more extensive application of his system of indexing 
in ftiture volumes. - 


Mechanics of Leonardo da Vina 

Nearly 150 pages of vol. 19 of the Atti della 
Societb Beale de Napoli are devoted to a valuable 
and interesting memoir by Prof. R. Maroolongo of 
the University of Naples on the mechanics of Leonardo 
da Vinci, which may be considered a sequel to his 
memoir on the geometro-mechanical research of 
Leonardo published in 1929. The publication by the 
Royal Commission Vinoiana of the Codex Arundel 
of the British Museum, the Codex Forster of the 
Victoria and Albert Museum and of some defective 
pages of the Codex L. da Vinci of the Turin Library 
allow the author to correct errors of recent British 
and German publications dealing with the work of 
Leonardo da Vinci. He deals first with statics, 
describes the state of the subject in medieval times 
and shows what sources of information were available 
at the end of the fifteenth century. Then follow 
chapters on Leonardo’s writings on the lever and 
balance, the idea of moments, the composition of 
forces, equilibrium on inclined planes, oentros of 
gravity, pulleys, resistance of materials and the arch. 
Under dynamics, he begins by describing Greek and 
medieval sources and then deals with Leonardo’s 
contributions under the headings force, impact, 
weight, laws of motion, motion on inclined planes, 
projectiles, and impact. 

Cotton Crop in 1991-33 

The Administrative Council of the Empire Cotton 
Growing Corporation has issued its report for the 
year 1931-32.. After summarising the principal 
activities of the Corporation, the special problems 
encountered and the progress made in eighteen 
cotton-growing countries of the Empire are described. 
From the crop table, which shows the outputs for 
the last eleven years from these countries (India 
excepted), it is evident that the total yield for the 
year under review was the highest so far rooorded, 
a remarkable fact in view of the prevailing economio 
depression. The explanation lies in the exceptionally 
heavy yield obtained in the Sudan and in the area 
under cotton in Uganda having been extended to 
help compensate the growers for the low market 
prices. A further encouraging fact is that the world’s 
consumption of cotton from the new fields during this 
year was also the highest yet obtained. As regards 
research work, the production of types of cotton 
resistant to leaf curl and the jassid pest respectively 
deserve special mention. The former has already 
greatly improved the prospects of the growers in 
the Sudan, while the latter is proving highly successful 
in many areas, including Nyasaland and parts of 
Tanganyika. 

Scenes from the East Indies 

Prof. V. Van Stbajrlbn, director of the Royal 
Museum of Natural History, Brussels, has published 
a general account of the journey undertaken by their 
•Royal Highnesses, Prince and Princess Leopold of 
Belgium, in the Dutch East Indies, on which he, 
accompanied them, (Memoires du Mue6e Royal 
d’H&toire NatureUe do 
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The trip was undertaken mainly with the view 
of making scientific collections for the Museum. This 
account is notable for the numerous and beautiful 
illustrations; 92 phototype plates are included in 
addition to no less than 180 photographic illustrations 
in the text. These photographs illustrate scenery, 
particularly vegetation, native types, architecture, 
etc., and in many cases are exceptionally clear. 
Naturally the photographs include very good illus¬ 
trations of palms, mangroves, lianes, epiphytes, etc., 
and two exceptionally fine illustrations of that 
remarkable parasite, Raffleaia amoldi . 

The Ministry of Health 

In the fourteenth annual report of the Ministry 
of Health, 1932-1933 (H.M. Stationery Office, 6s. 
net), recently issued, the subjects dealt with fall 
under the main headings of public health, housing 
and town planning, local government and local 
finance, poor law, national health insurance and 
contributory pensions. A separate section deals with 
the work of tho Welsh Board of Hoalth, and tho 
annual report of the chief medical officer of the 
Ministry is published separately. Expressed as a 
percentage of total births, vaccinations have declined 
from 44*8 in 1926 to 39 *0 in 1931, with a correspond¬ 
ing increase in declarations of conscientious objectors 
from 40*9 to 46*7. Samples of foods and drugs 
analysed numbered 137,981, the largest number 
ever recorded. Of these samples, 7,019 or 5*1 per 
cent were adulterated or not up to standard, a slight 
increase over the two previous years. Infant mor¬ 
tality (deaths of infants under one year per 1,000 
births) in England and Wales was 64-6 in 1932, the 
lowest recorded oxcept in 1930 when it was 60 0. 

Child Welfare Work in Uruguay 

The progressive character of some of the South 
American Republics is well illustrated by the record 
of pre-natal, infant, and child, we 1 faro work in 
Uruguay, contained in the Boldin del Inetitulo 
International Americano de Proteccidn a la Infancia 
for July (17, No. 1. Montevideo. Text in French, 
with Spanish and English summaries). The work 
appears to be much on the lines of that in Groat 
Britain, with pre-natal clinics for expectant mothers, 
school clinics, free meals and milk rations for the 
needy, open-air schools, day nurseries for the ohildren 
of working mothers, playgrounds, gymnasiums, and 
the like. The associations are partly voluntary and 
partly State-aided. In Montevideo, children under 
one year are vaocinated against smallpox, and after 
that age against diphtheria. 

Progress in s Local Scientific Society 

Annual reports of scientific societies so frequently 
record declining membership in these days that it is 
gratifying to see an increase from 200 to 220 in the 
records for 1932 of the Natural Science and Archaeo¬ 
logy Society of Littlehampton. The report also shows 
evidence cf tta activity of the members in field work. 
A good start has been made with lists of the Lepi- 
doptera, Odonata, and birds of the distriot, the last 


including a reoord of a flamingo seen on the West 
Sussex coast in January 23, 1933 ; and the archaeo¬ 
logical section has excavated a Romano-British 
settlement at Shepherds* Garden. Evidence of the 
increasing interest taken by the public in these 
matters is shown by the attendance of close upon 
16,000 visitors at tho Museum with which the Society 
is intimately associated. 

Announcements 

Brief reference was made in Nature of August 19 , 
p. 270, to the geological excursion to tho Lower 
Palaeozoic rocks of the Welsh borderland and Severn 
valley which precedes tho Leicester meeting of the 
British Association. An outline programme is now 
available. The excursion, which is under the leader¬ 
ship of Prof. W. W. Watts, will begin on September 1 
and accommodation is being arranged at Much 
Wenlock ; it will end on September 6 at Leicester. 
Further particulars can be obtained from Miss G. M. 
Bauer, 387 Harborno Road, Birmingham. 

A translation into French of the discussion on 
“The Evolution of the Universe** held at tho centenary 
mooting of the British Association in London in 1931 
(see Nature, 128, 699, Oct. 24, 1931) has recently 
boon published (pj). xii-f68. Paris: Gauthier- 
Villars et Cie, 1933. Prico 16 francs). The discussion 
is translated by Prof. Paul Oouderc, who has also 
contributed an introduction. 

In issuing a second edition of its guide to national 
information services and to the international loan 
and exchange of literature, tho International Com¬ 
mittee of Intellectual Co-operation has rendered a 
further service to the co-ordination of bibliographical 
and library work. The information originally supplied 
on special or national library services in different 
countries has now been supplemented by particulars 
of the conditions undor which the books are lent, 
and of postal facilities and customs regulations 
affecting the exchange of books. Information on 
photostat services whore such exist, and the inclusion 
of the names and addresses of institutions which are 
prepared under reciprocal conditions to loan the 
works held in their libraries, make this pamphlet a 
highly useful and important guide to existing official 
machinery for the exchange of scientific literature 
between different countries. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—Two 
draughtsmen in tho Directorate of Technical Develop¬ 
ment of the Air Ministry—The Secretary, Air 
Ministry (S.2), Adastral House, Kingsway, W.C.2 
(Sept. 4). A lecturer in the Department of Pure and 
Applied Science (Chemistry) at Loughborough College 
—The Registrar (Sept. 9). A temporary lecturer in 
economics* in the University College of the South 
West of England, Exeter—The Registrar (Sept. 9). 
A research physiologist for the Imperial Chemical 
Industries, Ltd., Millbank, London, S.W.l—The 
Medioal Officer (Oct. 1). 
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Letters to the Editor * 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of, refected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

Conduction in Poor Electronic Conductors 
In an early paper on the “Heat Motion in Solids 
and Liquids” 1 I have shown that in the case of 
ionic crystals the conduction of electricity must bo 
due not only to tho dissociated ions, but also to the 
‘holes’ left in the crystal lattice by the removal of 
these ions, and behaving exactly like movable ions 
of the opposite sign. 

A similar situation is met with in the case of poor 
electronic conductors. The positive ion which is loft 
by an electron escaping from a neutral atom under 
the action of light or heat can be neutralised by an 
electron jumping on to it from one of the surrounding 
neutral atoms, which in its turn becomes ionised. 
This process is equivalent to the displacement of the 
‘hole* over tho same distance in tho opposite direction. 

It can be shown from very general principles that 
a positive ‘hole’ must move in a crystal lattice, 
jumping from one atom to another in the same way 
as a bound electron would move and forming a 
negative ion in a lattice of neutral atoms. This idea 
has been recently applied by Fowler to the inter¬ 
pretation of some properties of semi-conductors*. 
Fowler has, however, visualised the positive ‘holes’ 
mainly from the point of view of their stationary 
states in the crystal lattice when they arc not con¬ 
nected with any particular atom, whoreas in many 
cases it is much rnoro convenient to treat them (just 
as the electrons) as moving charges wliich can be 
located at every moment in a definite point of the 
lattice. 

This conception provides us with a simple explana¬ 
tion of the results obtained in this laboratory by 
Nasledov and Nemenov on the extra-conductivity 
acquired by a cuprous oxide plate throughout its 
volume when a small portion of it is illuminated. 
If the positive ions (‘holes’) remained fixed (for 
example, anchored to the atoms of some impurity), 
the negative electrons set free in the illuminated 
region would scarcely be able to escape from it, for 
this would immediately produce a potential difference, 
due to the spatial separation of the opposite charges, 
and tending to prevent this separation, that is, to 
stop the electrons. If, however, the positive 'holes* 
possess a high mobility, comparable with that of the 
electrons, they will diffuse away from the illuminated 
region along with the electrons, to regions of smaller 
concentration, tending to a perfectly homogeneous 
distribution throughout the whole body and thus 
increasing the conductivity of regions in the shadow. 
This ‘process must, of course, he accompanied by a 
gradual recombination of the electrons and ‘holes’, 
until a stationary state is reached, when the excess 
of positive and negative charges diffusing to any 
region is just compensated by their recombination. 

The fact that under uniform illumination of the 
whole body the (additional) conductivity is pro¬ 
portional to the first power of the light intensity and 
not to the square root of it, clearly shows that the 
recombination process takes place indirectly, the 
electrons and ‘holes’ being trapped separately on some 


inner defects of the crystal—presumably the surfaces 
of inner cracks, where the charges are adsorbed and 
which act like catalysts for the recombination process, 
just as do the walls of a discharge tube in the case 
of the conduction of electricity through a rarified 
gas. The fraction of the charges of each sort dis¬ 
appearing per unit time and volume, must under this 
condition be proportional to the first power of their 
concentration and not to the seoond one, as in the 
case of direct recombination. 

The above considerations can cosily be put in a 
quantitative form. Let us imagine that a dielectric 
is illuminated along a certain plane only, the plane 
x sss 0, spy, So long as the electrons and ‘holes’ 
have different mobilities, they will tend to diffuse 
with different velocities which will result in the 
creation of a potential gradient E = 8<p/&r, tending 
to retard the faster particles and to accelerate the 
slower ones. 

We will consider tho simplest case when the 
particles of opposite signs have the same concentra¬ 
tion n+ = n_ = n(x) throughout the body, the 
electrical charge being thus concentrated in the 
illuminated plane and on tho electrodes. Under this 
condition, which forms the basis of Nemst's well- 
known theory of the concentration electrolytic cell, 
tho electrical field E will be independent of x t and 
wo shall have for the steady state the following 
equations : 

e( D *£ * “**“)- ** - °- <•> 


where D is tho diffusion coefficient, u is the mobility 
and y is the trapping coefficient (which for the sake 
of simplicity we shall assume to be the same for the 
electrons and the ‘holes’), the sign -f referring to 
the ‘holes’ and the sign — to the electrons (c being 
the magnitude of their charge). The coefficients 
D and u are connected with each other by Einstein’s 
well-known relation : 


D/u = hT, (2) 

where T is the temperature of the body. It must be 
kept in mind that the electrons and perhaps the 
‘holes’ too can have a Maxwell distribution of 
velocities corresponding to an effective temperature 
Tif which is much higher than that of the body— 
juBt as in the case of Langmuir’s ‘plasma’. 

So long as E is constant, the differential equations 
(1) are solved by the function 

» * (3) 

whore a and E are determined by the two algebraic 
equations 

a*D ± ± eau±E — y * 0, (4) 

Solving these equations, we easily find, with a view 
to (2): 



mE i 


or- 


|U+U_1« + +M_,) } »«* W 

iding (6) by (S) we get further 


tE- 




ooltiplying this equation by m and _ 
9 (potential dxfferenoe betweeo (he 
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plane and the given point) and a# by lg n 0 /n, accord¬ 
ing to (3): 


kT - 


_ + 

u__ 4-u 




(8) 


This is exactly the same relation between the poten¬ 
tial difference and the concentration as that derived 
in Nemflt's theory of the concentration cell. It is 
noteworthy that it does not contain the trapping 
(or ‘recombination’) coefficient y* According to our 
theory, the Dember potential difference (quantita¬ 
tively investigated by Joff<$) should bo given by 
equation (8), in the limiting cose of very strong light 
absorption. It is thus possible, in principle at least, 
to determine experimentally both the ratio of the 
mobilities of the electrons and ‘holes' (from equation 
(8)) and the trapping coefficient y, the reciprocal of 
which is equal to the mean life of an electron (or of 
a ‘hole') in tho free state, from the equation (3). 
Experiments to test this equation are in progress. 

J. Frbnkel. 

Physico-Technical Institute, 

Leningrad. 

July 10. 


x z. PA«r, 1920. 

■ Proc. Hoy, Soc. t June, 1933. 


The Tidal Strain on the Earth 

In tho early days of exact geodynamics, under the 
inspiration mainly of Lord Kelvin (cf. Thomson and 
Tait, “Nat. Phil.’’), the problem of detecting the 
effect of the moon on gravity, for a yielding earth, 
excited much attention, leading to pendulum observa¬ 
tions by George and Horace Darwin that, however, 
turned out to be more important for the incipient 
science of seismology. It appears 1 that tho problem 
has now been successfully approached in the manner 
that was to be expected, namely, by use of the 
Edtvtts gravity balance. 

It is the disturbances of the various local partial 
gradients of the field of gravitational force due to 
the moon that are Bought, deducting, however, the 
partial compensation arising from tidal yielding of 
the earth. Putting the two together, tho instrument 
would not be expected to show any horizontal 
disturbance of the field to be observed, because it 
hangs always transverse to the horizontal directions 
for which the component of total gravity is exactly 
null. The disturbance arising in the vertical gradient 
of the field is due to the direct attraction of tho 
moon diminished by the attraction of the distribution 
of lunar tides. The latter could be calculated in the 
static Newtonian manner if there were no tidal lag 
and no tide in the solid earth; actually the oceanic 
tidal lag would introduce a small time Jag such as is 
reported in the phase of the graphs of the total lunar 
disturbance. The period of oscillation shown on the 
graphs is 24-8 hours, that of the lunar disturbance, 
but as reported with no trace of the presenoe of the 
tidal , effect, of half that period, which ought to 
disturb the form sensibly from a simple case of 
sines by introducing its first harmonic \ and ex¬ 
planation is demanded. It is the differential lunar 
attraction of the radial gradient multiplied by the 
radius of the earth that operates in raising the tide, 
whose reaction against the direct lunar disturbance 
of gravity depends on the form of the tidal terras- 
trial nphuroid thus produced, and varies with locality 
in a manner amenable to discussion by harmonio 


It would appear that a general terrestrial survey, 
primarily directed to mapping the lunar disturbance 
of gravity, may provide an effective and easy 
observational solution, to be verified by its own,, 
internal consistency, of tho outstanding problem of 
the nature and amount of the tidal deformation of 
tho earth, which is crucial for theories of its internal 
constitution. As regards it, geodesists have hitherto 
had to rely, unless very recently it has been different/ 
on the mathematical estimates for tides of long 
period by Kelvin and Darwin, reinforced by rooent 
observations of Michelson on tidal changes of level of 
a water-surface in a long horizontal pipe : though 
a new observational scienoe of seismology is now 
feeling its way directly, on the foundations sketched 
by J. Milne in Japan, into the nature of the deep 
seismic earth-tremors. 

It may be well to note that the attraction of the 
moon, with its 24-8 hour period, being compensated 
by the inertial motion of the solid earth to which the 
suspension is attached, would not itself show on the 
record, but only its radial gradient whose period is the 
tidal one ; as regards the tidal reaction there would 
likewise be a reduction of the amount because the 
suspension partakes in the tidal heave of tho solid 
earth. 

Joseph L armor. 

Holywood, Co. Down. 

Aug. 1. 

1 K. Hartley, Phytic 9 , April 1983 ; as briefly reported in Science 
Abstract*, p. 675. lit appear* from a rough estimate that an Instru¬ 
ment of a hundred time* the usual sensitiveness would bo required.] 


Conduction through Roots in Frozen Soil 

During the past few days, I have been able to 
demonstrate that the roots of Betula odorata , Beehst.* 
the tree which goes farthest into the arctic in theso 
northern parts of Lapland, can conduct water 
actively through at least half a metro of ‘tjale’ (hard- 
frozen soil), and moreover that such conduction is 
little, if at all, slower than that which at the soma 
time of year takeB place through roots at 4°-5° C. 

While tho wood of living trees seemed quite dry 
in winter, I noticed that as soon as the day tempera¬ 
tures rose appreciably above zero and the snow began 
to melt, the trees became in most cases so full of 
water that a twig cut off and bent immediately 
began to drip at the cut end. Investigation soon 
showed that the water was not absorbed by little 
roots near the surface where the ground thawed first, 
for in some cases such roots were totally inadequate, 
while in others, tjale or solid ice extended right to 
tho surface. I therefore made more extensive excava¬ 
tions in soil that was frozen hard to a depth of 60 cm. 
Like the damp unfrozen soil just below, this tjale 
was at a constant temperature of 0° C., and roota 
lying in it were not frozen but wet. Where cut 
they exuded drops of water which tasted quite sweet 
—in one case from a root that was found to extend 
40 cm. upwards through the tjale before being joined 
near the bole of the tree by the first branch root 
that could have supplied an exudation of such 
copiousness. 

Tho trees being already full of water were not 
absorbing any more, for the atmosphere was damp 
and the buds only beginning to swell. Roots supplied 
with dilute eosin solution (red ink was used) failed 
to absorb the stain even when they were warmed, 
so trees had to be dug out and stood to dry with tho 
buts and proximal ends of the roots still in the parent* 
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tjalo. After twenty-four hours, water was absorbed 
actively, and conduction upwards through as much 
as 50 cm. of solid and very hard tjale was directly 
demonstrated by the red staining of roots the ends 
of which, cut in the air, hat! been stood in tubes of 
eosin. 

That the rates of movement of water in roots in 
the tjale, and in air or soil at a higher temperature, 
are similar, was suggested by the comparable rates 
of dripping from the cut ends of roots of similar 
size lying near together in these different media, and 
by the similar rates of absorption of eoain (supplied 
as drops from a pipette) by two lengths of the same 
root hold vertically, the one in the air and the other 
still in a block of tjale. It was finally confirmed on 
digging out another tree. The roots, still in the tjale, 
were covered with snow and tho tree allowed to dry 
out until they absorbed water, when a pair of similar 
aize and age, that had lain side by side, were cut 
and supplied with eosin after the tjale round one 
of them had been thawed. At the end of half an 
hour, they had each become stained up to about 
20 cm. of their length. j 

In the snow the daily fluctuations in air tempera¬ 
ture are damped down until at a depth of 40-50) cm. 
below tho surface they remain constant and high, 
go that even with the air temperature at — 30° C. 
they never seem to bo below — 6° or — 8°, and during 
the snow melt are always 0° 0. Far from tho tjale 
"joining permanent ground-ice which presumably 
extends to a great depth”, actual digging Bhows that 
it is here at a latitude of nearly 70° N. rarely more 
than 60 cm. thick even in the mountains, while the 
temperature not far below it may be appreciably 
above zero. The main factor determining its thick- 
* ness, after tho water that is essential to its formation, 
£eems to be snow. Where there is a deep covering 
from early in the winter, the tjale is often only 20-30 
cm. thick, while tho greatest depth at which I have 
found it in the birch forest is 85 cm. Many birch 
roots extended below this, some to more than two 
metres, while the temperature of the soil became 
higher as I dug deeper until it was +2° C. at 265 cm. 

Nicholas Polunin 
(Department of Botany, Oxford). 

Near Punta pr. Sorkjoson, 

Nordreisa i Troms, 

Norway. 

June 1. 

Summer Mortality of Cockles on some Lancashire and 
Cheshire Dee Beds in 1933 

During the last two years frequent visits have 
been made to the cockle beds in the north-west part 
of Morecambo Bay, and lately also to the beds in the 
Dee Estuary, Cheshire, in connexion with a study 
of sex, spawning and spatfall of Oardium edule and 
its allies. 

The results of these studies will be given later, 
but it is relevant to note here (1) that the spawning 
of Cardium , though difficult to follow, appears to 
begin about the month of April and (2) that the 
young spat of this species can usually be found on 
the beds in quantity towards the end of June. While 
inspecting the grounds in the east of Cark sands this 
year, it was noticed that whereas in April the beds 
were normal, that is, with only a few living cockles 
lying out of the ground, in May, large numbers of 
individuals were found dead, lying on the surface of 
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the sand with the rotting flesh still retained within 
the shell. As spawning had been in progress, it was 
suspected that the mortality might be generally 
associated with—or a result of—spawning under such 
conditions as existed in 1033. 

To test this view, the beds in the Dee Estuary 
and others in tho remote west of Cark sands (More- 
cambe Bay) were inspected without delay. On both 
these beds large numbers of cockles with the 
dead fish within the shell were again found covering 
extensive areas. The calm weather occurring at 
this period permitted the cookies to lie relatively 
undisturbed on the surface of the sand. Estimates 
of the number of dead related to the quantity of 
healthy per unit area will be given later with a dis¬ 
cussion on the effects of tide and other considera¬ 
tions ; in May then) were 4-5 recently dead per 
square metre on the Dee beds, as is shown in Fig. 1, 
while a greater concentration of dead occurred on 
the Cark beds. 

This degree of mortality continued during June 
and July ; about five per square metre with dead 



FM. I. Photograph of a small typical undisturbed Arc* of the Dee 
cockle bed on May 31, 1033, showing (a) four dead cockle* with the 
flo«h in the sheit, (6) one empty shell, (e) six weak Individuals ; all 
lying on the surface of the sand. The abundant, cockles living in sift* 
below tho surface of the sand show up as separate light areas along 
with worm caste of Arenieola. The white area Is a 16 sq, cm. tile, 
(x about 1/10). 

flesh in the shell being still present on quiet parts 
of the Dee beds on July 10 and a similar quantity on 
parts of the Cark beds on July 22. Contrary to 
expectation, it is clear that the flesh persists in the 
cockles for a considerable time after death, remaining 
in many cases until it becomes foul, so that it is 
difficult to obtain a reliable estimate of the total 
mortality. The early mortality in May on Hie Cark 
beds was estimated at 5 per cent of the population. 

The cause of this high death-rate has not yet been 
specially investigated; Hie mortality is definitely 
associated with post-spawning conditions and rather 
warm quiet weather, and may very well occur as A 
normal post-spawning phase especially in warm 
summers. There are apparently no records of summer 
mortality in the literature on Cardium 1 **, but. Hie 
phenomenon is probably not unknown to cookie-; 
fishermen in certain districts, and is perhaps empiric¬ 
ally related to the summer closure of the beds ift 
the southern English fishery districts*. In stormy, 
summers, dying cockles would be waahedawayAi 
they appeared on the surface df tfae sand;''efflifV- 
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summers there may be no noticeable death-rate. I 
Parasites* overcrowding and pollution are important 
possible factors in the mortality observed, but the 
small proportion of parasitised individuals found, and 
the occurrence of recently dead cockles in sparsely 
populated areas, indicate that these two factors are 
not of sufficient importance to account for the high 
percentage of deaths observed, while pollution of a 
chemical kind can probably be eliminated on general ] 
biological grounds, for example, abundance of young j 
shrimps and gobies. ! 

The object in writing this preliminary notice of 
these observations is to direct attention to the need 
for ad hoc researches on the problem over a number 
of years in the interest of public health. 

J. H. Orton. 

Department of Zoology, 

University of Liverpool. 

July 24. 

1 J. Johnstone, Liverpool Murine Biological Committee. Memoir 
No. 2, Liverpool, 1899. 

* F. 8. Wright. Fishery Investigation*, 2, 9, No. 6, Min. Agrle. and 
FisherlfB, London, 1926 (1927). 


A : Scottish Occurrence of Craspedacusta sowerbii, 
Lankester 

May I record what is, I believe, the first Scottish 
occurrence of the trachyline Craspedacusta sowerbii , 
which was proved by Payne 1 and confirmed later by j 
Flower and Bouienger 2 to be synonymous with j 
Microhydra ryderi t Potts. 

The medusoid phase, previously discovered in ! 
England, France, Germany, in the Victoria regia \ 
tanks of the botanic gardens, and also in China, the | 
United States and the Panama Canal zone, appeared ! 
suddenly in a tropical aquarium kept at my home 
in Liberton, Edinburgh. 

The production of medusae was first observed about 
8 a.m. on the morning of May 20, 1933, and they 
continued to appear until about 2 p.m. Altogether 
70-80 medusae were counted, but in spite of oareful 
search no trace of the polyp form was discovered. 
The temperature of the tank was constant (75° F.). 
The larger plants were VaUisneria spiralis and Elodea 
canadensis. The whole plant and animal stock origin¬ 
ally came from the Derham Fish Farm, Herts, but 
on inquiry there Mr. Derham stated that he had never 
seen the modus® in his tanks. A certain amount 
of the water in my aquarium, however, oame from 
the Braids Pond, south Edinburgh, while from time 
to time small quantities of water and scraps of 
vegetation from bog pools on Balemo Moor, near 
Edinburgh, have been introduced while feeding the 
fish on Daphnia and Cyclops obtained from these 
pools* 

It was a curious fact that the modus® should not 
have been noted before during the four years I have 
kept the tank undisturbed, but it may be significant 
that on the morning on which the medusn appeared, 
my pair of paradise fish laid eggs and there was an 
enormous increase in the numbers of a certain species 
of bdelloid rotifer inhabiting the tank and also of 
Carcheskm polypimtm in the tank. 

The development of the very early stages of the 
would appear to have been more rapid than 
thi& oWrvedby Bouienger flop, ait.) and Potts*, 

; I ■■ examined immediately after their 
aj^g^iioe• already had sixteen weH*developed 


tentacles, the eight adradial being slightly shorter 
than the others. During the fortnight I was able 
to keep the medusae alive, however, there was no 
further sign of development of any sort. 

Vernon D. van Somkren. 

Department of Zoology, 

University of Edinburgh. 

July 14. 

1 ./. Morph., 88, 8H7 ; 1924. 

1 troe. Zool. Soc. Lond., 1005 ; 3928. 

* Quart. J. Micro . Sri., 60, 62J* ; 1906. 

Influence of Iodoacetic Acid on the Blood Sugar Level 

I have previously reported 1 that iodoacetic acid 
causes a hyperglyceemia in rabbits and that it 
reverses the effects of insulin by causing the blood- 
sugar to rise after hypoglycemia. In an endeavour 
to find out whether this was due to mobilisation of 
liver glycogen or to an inability of the tissues to 
utilise blood-sugar, a series of perfusion experiments 
has been carried out. Rabbits* hind legs were perfused 
with blood and the rate of fall of the blood-sugar 
was followed. In certain of the experiments sodium 
iodoacetate was present in the whole preparation in 
a final concentration of from 1 in 2,000 to 1 in 6,000, 
calculated os free acid. The utilisation of sugar was 
found to be impaired to a considerable extent, both 
in the presence, and, more so, in the absence of 
insulin, as these figures show. The sugar used is 
calculated and stated as mgm. per kgm. of legs per 
hour. 

Normal perfusion (average of 3) . 96 

Perfusion with iodoacetate (average of 

5).19 

Perfusion with insulin (average of 4) . 164 

Perfusion with insulin and iodoacetate 
(average of 6) . . .84 

If a groat deal of evidence did not exist showing 
that lactic acid in the blood stream is probably not a 
precursor of muscle glycogen, these experiments 
would not preclude the possibility that glucose was 
degraded to lactic acid before being utilised by muscle 
tissue. If this is not so, then it appears that iodo¬ 
acetate can inhibit the reaction glucose — glycogen as 
well as that of glycogen — lactic acid. 

The expenses of this work were defrayed by grants 
from the Royal Society and the Medical Research 
Council. 

J. T. Irving. 

Department of Physiology, 

University, Bristol. 

July 13. 

1 Irving, J. Phytiol., 76, 4 P ; HW2. 


Vitamin C in Blood and Urine? 

Harris has showed that the reducing capacity of 
ani mal tissues titrated against 2 <6 dichlorophenolindo- 
phenol (as indicated by Tillmans and Szent-GySrgyi) 
in acid solution, coincides with the biological activity. 

Harris believes, however, that the reducing 
substance of tumour tissue is not, or not entirely, 
due to vitamin C (perhaps in this case a toxic effect 
of the tumour tissue plays a r61e). This shows that 
the test with the indicator must be used with duo 
understanding. Euler showed that urine also con¬ 
tains a reducing substance. We have made the 
following experiments with blood and urine. 
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Blood. 

The trichloroacetic acid filtrate shows no, or very 
little, reduction (man, rabbit, pig, guinea-pig). After 
treatment with hydrogen sulphide in slightly acid 
solution during G hours and after driving off the 
hydrogen sulphide by nitrogen, the reduction how 
much increased, so the reducing substance is present 
in the reversible oxidised state (average of 16 different 
observations in men, 0*5 mgm. before reduction and 
2 "05 mgm. after reduction calculated as vitamin V 
per 100 c.c. blood). 

1. People using much fruit and vegetables showed 
more reduction in their blood than those using more 
cereals. 

2. Guinea-pigs on a scurvy-producing diot gradu¬ 
ally lose the reducing substance. 

3. Adding vitamin C to blood (in vitro), it quickly 
passes into the reversiblo oxidised form. 

4. Intravenous injection of deoitrated lemon 
juice (rabbit) causes increase of the oxidised state 
of the substance. 

5* In alkaline solution the substance is rapidly 
destroyed. The substance is precipitated by lend 
acetate in neutral or slightly alkaline solution, not 
in acid solution. 

Treating the precipitate with acid, the reducing 
substance is reobtained. 

Ascorbic acid also shows all these properties. 

Urine. 

The substance is only present in the reduced form 
(in contradistinction to blood). 

1. People using much fruit produce more reducing 
substance. 

2. Intake of much deoitrated lemon juice gives 
rise to a greater output of the substance. 

8. Intravenous injection of deoitrated lemon juice 
into the rabbit causes a production of the oxidised 
form in the urine. 

4. Guinea-pigs on a scurvy-producing diet gradu¬ 
ally lose the reducing substance. 

5, The substance shows the same behaviour with 
lead acetate as indicated with blood (No. 5). 

Mercuric acetate does not precipitate pure ascorbic 
acid solution or vitamin C from lemon juico, but the 
vitamin is reversibly oxidised and can be obtained 
* quantitatively from the filtrate after reduction with 
hydrogen sulphide. As mercuric acetate solutions 
precipitate cysteine and glutathione, it is possible in 
this way to separate this and other substances from 
vitamin C. The substance in urine also is not pre¬ 
cipitated with mercuric acetate. 

So far as our researches go, we think it very 
probable that the reducing factor in blood and urine 
is indeed vitamin C. 

In cerebrospinal fluid also a substance can be 
found, reducing the indicator above mentioned. 
The substance was present in the reduced state. By 
spectrographic analysis we found a maximum of 
absorption at 2650 A., just as for ascorbic acid. The 
quantity of absorption at 2650 A. was of the same 
magnitude as if the reducing substance was ascorbic 
acid (determined by the indicator). 

M. van Eekelen. 

A. Ekkb&ie. 

B. JOSEFHY. 

L. K. Wolfe. 

Laboratory of Hygiene of the 
University of Utrecht. 

My 89. i. 


Vitamin A in the Retina 

I have found vitamin A in considerable concentra¬ 
tions in solutions of the visual purple, in intact retinas, 
and in the pigment-choroid layers of frogs, sheep, 
pigs and cattle. The non-saponifiable extracts of 
these eye tissues display in detail all of the character* 
istics of vitamin A-containing oils. 

The blue antimony trichloride coloration given by 
retinal and choroid layer extracts, when observed 
spectroscopically, exhibits the sharp, strong band at 
620 mu. spocifio for vitamin A. More concentrated 
preparations also display the characteristic fainter 
band at 580 rag, recently shown to be due to a 
foreign material which in natural oils always accom¬ 
panies vitamin A in varying concentrations 1 . Both 
bands fade rapidly after mixing with antimony 
trichloride, while a secondary absorption at about 
500 mfjt. appears which is responsible for the red 
coloration in later stages of the reaction. This last 
phenomenon also is characteristic of impure vitamin 
A preparations. 

Absorption spectra have boon measured of the 
chloroform solutions of oils from the retinas and 
pigment layers of sheop and oxen, and from pig 
retinas. The extinction coefficient (log 1J1) rises 
without inflection from 600 mp to a single broad 
maximum between 320 mp and 330 m\i. This is the 
characteristic vitamin A band. The smoothness of 
the absorption curves between 600 mp and 400 mp 
is an indication that no other carotenoids are present 
in these extracts, since all the other known oaro- 
tenoids possess one or more absorption bands in this 
region 8 . 

Feeding experiments on rats suffering from 
avitaminosis have been performed at the Pharmaco¬ 
logical Institute of Hoffmann - La Roche et Cie., 
Basle, using on extract of ox retinas, from which the 
sterins hod been frozen. The results of these experi¬ 
ments with a first preparation have now been 
received. This oil, tested with antimony trichloride, 
had shown in the Lovibond tintometer a colour 
intensity of 20 o.l.o. units. The purest vitamin A 
preparations test at about 10,000 O.L.O. units. 
Therefore this oil contained about 0*2 per cent 
vitamin A. Rats displaying the symptoms of 
avitaminosis were cured by administering a daily 
ration of 1 mgm. of the oil; 0*3 mgm. was found 
to be inadequate. By the antimony trichloride test, 
1 mgm, of the oil contained 2y vitamin A. The 
purest preparations of Karrer and his co-workers 
are capable of maintaining growth in rats when fed 
in a daily dosage of 0'5y*. Since the vitamin 
requirement is appreciably greater for curing diseased 
rats than for maintaining growth in normal animals, 
the agreement is adequate. 

Some time after these experiments had been begun, 
I learned of work from two other souroes which, to a 
degree, anticipates the present results. Holm 4 has 
found that fresh calf retinas fed to rats suffering 
from avitaminosis are capable of curing xerophthalmia 
and restoring normal growth. Smith, Yudkin, Hriss 
and Zimmerman 4 have obtained similar results with 
dried pig retinas ; choroid tissue proved ineffective. 
In neither contribution is the presence of vitamin A 
exclusively indicated. Of the other known caro¬ 
tenoids, carotene possesses all of the described 
characteristics. It is also not clear in the light 
the present work why the latter aUttaon* 
choroid tissue without effect ? or why alcohol extract* 
of their preparations did not respond to 
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trichloride tost, since alcohol is a good solvent for 
vitamin A, 

The physiological significance of the presence of 
considerable quantities of vitamin A in the eye 
tissues will be discussed in detail in a more complete 
communication elsewhere. Most interesting is the 
relation of the presence of the vitamin in the eye to 
the optic disorders which are the specific symptoms 
of its absence from the diot : xerophthalmia, 
keratomalacia and—most pertinent to the present 
work-—night‘blindness. 

George Wald 

(National Research Fellow in Biology). 
Chemical Institute, University of Zurich. 

Aug. 6. 

1 Kftrror, P., Walk«r, O., Behtipp, K., and Morf, H., Natuuk, 188, 
26, July L 1933. 

■ Von Euler, H., Karrer, F. t Kluaamann, E., and Morf, U„ Ueh\ 
CMm , Acta, IS, 502 : 1932. 

* Karrer, P., Mori, It., ami Etohftpp, K,, Helv, Chim. Acta, 14, 1030 ; 
1931. 

* Holm, E., Acta Ophthal. , 7, 140 ; 1920. 

1 Smith, Yadkin, Krins and Zimmerman, J . Biol, Chem., 98, Proc 
xoll; 1931. 


A Reaction in the Skin occurring during the Latent 
Period following X-Radiation 

The latont period between the application of X-rays 
to living tissues and recognisable changes in them, is 
a mystery which has so far all but defied investigators. 

The reaction hero described is, therefore, of special 
interest since it occurs within twenty-four hours aftor 
the application of X-rays. 

If, during the afternoon the skin of a rat be exposed 
through a small hole in a lead screen to approximately 
a U.S.D. of X-rays, and immediately afterwards a 
solution of pyrrol blue be inoculated into the circula¬ 
tion, then the next morning there will be seen a blue 
mark on the skin precisely corresponding to the hole 
in the load screen. 

This appears to indicate that the radiattxl capillaries 
have been altered so that the dye passos through them 
more readily than through normal capillaries 

So far as I am aware, only three other biological 
changes have boon observed within a few hours after 
exposure to X-rays, namely : (1) the inhibition of 
mitosis when dividing cells are radiated ; (2) the 

disappearance of lymphocytes from the circulation 
when small rodents are given a generalised exposure 
to X-rays ; and (3) the sticking of lymphocytes to 
the walls of the capillaries in radiated areas of skin. 

It is to be hoped that this new reaction with pyrrol 
blue, when fully exploited, will elucidate some of the 
hidden changes which occur during the latent period. 

J. C. Mottraw. 

Mount Vernon Hospital 

and Radium Institute, 

London, W.l. 

Method of Preparation of Radium E 

It is well known that the preparation of sources 
of radium E presents considerable difficulties, par¬ 
ticularly if it is required to separate this element 
from large quantities of radio-lead. The purpose of 
this communication is to indicate a new method of 
preparation. 

Tbe radr’um E is precipitated from a very slightly 
acid solution of the nitrate of radio-lead by means 
ofpyrogaltolin the presence of a suitable quantity 
of antimony* This reaction, is very sensitive and is 


specific for the elements antimony 1 , bismuth 1 , the 
isotope of radium E, and polonium 8 . Under suitable 
operative conditions radium E and polonium are 
practically completely precipitated with the anti¬ 
mony. The precipitate is collected on a filter of 
fritted Jena glass G4, washed thoroughly, dissolved 
in warm nitric acid (1 part in 3), and evaporated to 
dryness. 

Separation from the antimony is effected by 
electrolysing the nitrates in presence of tartaric acid 
and ammonium tartrate 4 using platinum olectrodes 
and a tension of 1 *9-2*0 volts. The yields obtained 
in the electrolysis up to the present vary from 47 to 80 
per cent (52*88 per cent allowing for the decay of 
the radium E during the electrolysis). 

The quantities of radio-load employed varied 
between 10 gm. and 300 gm. containing 9*4 and 350 
microcuries, respectively, of radium E (7*5 X 10‘ 11 
gm. and 2*8 x 10' 9 gm.). 

The investigation is being continued with the view 
of improving the yield and applying the method to 
larger quantities of radio-lead. 

M. Haissinbky. 

Institut du Radium, Paris. 

July 26. 

* Folgl, Z. analut , Chem., 64, 41 : 1924. 

‘ FHci and Ordelt, ibid., 65, 448 ; 1925. 

* M. Hatsalnsky, CM., 198. 1945; 1931. 

* of. Schmueker, J. Amer. ('hem. Sac., 15, 203 ; 1893. 


Interaction between Soot Films and Oil 

I have investigated some of the phenomena 
mentioned by Mr. J. H. Coste 1 and Dr. S. C. Blacktin 8 
under this heading. Thore appear to be two distinct 
actions conoornod ; (a) The ‘Blacktin effect’ 8 , con¬ 
sisting of periodic concentric light and dark zones, 
produced by ‘posing’ the drop of oil on the film, 
due possibly to the advancing surface of the oil 
carrying particles from the light zones and banking 
them up in the dark zones. ( b ) Whon the drop of 
oil is allowed to fall from a height of 2 or 3 cm., the 
above effect is swamped by a different phenomenon, 
which is due to a liberation of gas from the film, as 
Mr. Coste has shown. 

Briefly, the figure formed consists of a eontral zone, 
from which scarcely any soot has been removed, 
surrounded by a circle of very small clear spaces, 
which are in turn surrounded by the intermediate 
zone. Each of the spaces in this resoinblos the central 
zone, but is smaller (half the diameter), and has 
more carbon removed. Some of the intermediate 
zone spaces show an orbital ring of small bare spaces, 
as does the oentral zone. The outor, or peripheral, 
zone consists of one to throe circles, each concentric 
with the other zones, composed of small bare circular 
patches, about twice the diameter of those surround¬ 
ing the central zone. Outside this, the remains of 
an (a) effect may be seen. These details are taken 
from a figure formed by a drop of codarwood oil 
falling from 3 cm. 

Low power observation after the oil has fallen 
shows one large bubble arising from the central zone, 
and rising to the surface much more quickly than do 
those arising from the intermediate zone spaces. 
These latter in turn rise faster than the small bubbles 
from tho outer zone bare spaces. Tho reason for this 
is seen on letting the preparation stand for two or 
three minutes, whon the bubbles reach the surface 
and buret. The large ones, from the intermediate 
zone, leave a circular area of boars© carbon granules. 
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The smallest bubbles, from the bare spaces, leave a 
complete Bkin of carbon, ruptured in one place only. 
The central bubble gives rise to a very fine deposit of 
carbon, only a fifth to a tenth of that from an inter' 
mediate zono bubble. 

The density of the bubbles is thus determined by 
the carbon load which they have carried away from 
the film. 1 have been unable to find any signs of the 
formation of clear spaces by the concentration of the 
removed carbon round their edges, Indeed, the 
obwervation just quoted seems decisive. 

If the second effect (formation of gas bubbles) is 
due to the adsorption of gas by carbon during the 
formation of the film, ono would expect that a film 
formed in a stream of ammonia*gas would give a 
much more marked effect- on impact, since charcoal 
is stated to adsorb ten times as much ammonia by 
volume as it does air 4 . 

On forming a film in a stream of ammonia, howevor, 
no difference could be observed in the figure formed 
from one formed in a similar way on a film made in 
air. It seems probable, therefore, that the gas is not 
adsorbed by the oarbon, but is entrapped between 
successive layers of the film. This would aocount for 
the fact that no evolution of gas occurs from the 
surface of tho film, even tho central bubble (the most 
superficial to arise) having to raise a fine coat of 
carbon before it is liberated. 

It is possible that the oircle of clear dots formed 
round the central zone is due to a shock transmitted 
to the deepest layers of tho film during the formation 
of the central zono. 

D. Malcolm Carding. 

Clare College, Cambridge. 

July 19. 

1 Nature, 181, ooi, May 13, 1933. 

• Nature, 181, 873, June 17, 1933. 

8 Nature, 188, 401, March 12, 1932. 

* Partington, "Inorganic Cliemlrtry", p. 657. 


Nuclear Spin and Magnetic Moment of Tin 

Previous investigators have failed to record any 
fine structures in the spectra of tin 1 . By tho use of 
a Fabry-Perot interferometer I have examined the 
spectrum of Sn II emitted by a hollow cathode dis¬ 
charge, and obtained structures in several fines. 
Aston reports 11 tin isotopes within the range 112- 
124, and of those, 76 per cent are even whilst the 
percentage abundances of the odd isotopes are 

116 « 0-4, 117 - 9-8, 119 » 11, 121 ^ 2-9. 

The line flsASi* -6p.*i J g / t has the following 
structure (intensities in brackets). 

+ 63(3) 0(15) — 152(l)cm/ 1 X 10'®. 

Other fines show 6p.®P 3 2 to have a negligible structure 
so that only 6*AS\/, is split up. The intensities show 
that the strong component, which is at the centre of 
gravity of the structure, is due to the oven isotopes, 
and as the intensity ratio of the outer lines is 3 : 1 
the nuclear spin is J. This must be true at least for 

117 and 110, since the satellites are about 21 per 
cent of tho total intensity. Tho value for the spin 
is checked by the fact that the intervals from the 
centre component are in the ratio 1 : 3 within experi¬ 
mental limits. 

Only the stronger of the two expected satellites 
has been found in 6*. — 6p. “Pj/i owing to falling 

off in plate sensitivity. 

The 5d. a ZV, term shows broadening in the even 
isotope term and a doublet structure greater than 
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that of 6s. B $x/ t whilst 5d.*/) it also shows a definite, 
although unresolved, broadening, due doubtless to 
even isotope displacement. These structures are 
almost certainly due to perturbations by the neigh¬ 
bouring j/| terras*. 

The structures in both 6and 6d.*Di/* are 
inverted, the higher F term lying deepest, hence the 
nuclear magnetic moment is negative as in the case 
of cadmium. The g(l) factor whon calculated by 
Goudemit’s formula* is —1-81, 

Full details will l>e published elsewhere. 

S, Tolanskv. 

Astro-Physics Department, 

Imperial Collego of Science, 

South Kensington, 

London. 

Aug. 1. 

1 Murakawa, Z . Phye. t 78, 793 ; 1931. 

1 l*ng, Phyt. Rev. t 85, 445 ; 1030. 

1 Goudsrnit, Phys. Rev., 48, «37 ; 1933. 


Vanadium Oxide Bands 

Mecke and Guillory 1 identified only four bond 
heads given in Kayser’s ‘ Handbuch dor Spectro¬ 
scopic” (6, 786, 1912) as duo to the oxide of vanadium 
and assigned thorn their vibration quantum numbers. 
These aro the (1,0), (0,0), (0,1) and (0,2) band heads. 
Prof. Ferguson * has recently photographed the bands 
and measured thirty-one heads from low dispersion 
spectrograms between X4800 and X8700. The bands 
have now been photographed undor high dispersion 
and more accurate data have been secured. The 
measurements have also been extended in the shorter 
wave-length region as for as X4500. The band- 
heads are double with a separation of about 2*8v 
between them. The equation of band head wave 
numbers remains, however, practically the same as 
that given by Prof. Ferguson. 

A preliminary analysis of the rotational structure of 
(0,1), (0,0) and (1,0) bands shows that the band system 
is due to a transition. The following rotational 

constants have been approximately evaluated. 

0-626 cm." 1 J9^0-489 cm.’ 1 

<-1-62 A. 1-68 A. 

A detailed aocount of the analysis and more precise 
value of the constants will be published elsewhere. 

Chandrasekhar Ghosh. 

Applied Physics Laboratory, 

University College of Science and Technology, 
Calcutta. 

June 27. 

1 Phyt . Z. x 88, 514 ; 1927. 

1 Bureau Standards J. ««., 8, 382 ; 1932. 


Karagwe-Ankolean Rocks as a Repository of Gold 
With reference to the penultimate paragraph of 
Dr. Parkinson’s article on "Central African Vol¬ 
canoes” in Nature of June 10, may I be permitted 
to state, in the interests of accuracy, that the 
Karagwe-Ankolean rooks of Kigezi, Uganda, were 
known to be repositories of gold, in the sense that 
they are also repositories of tin, before the auriferous 
alluvials and lodes of Kakamega were discovered. 

E. J. Waylan*. 

Geological Survey Office, 

P.O. Box 0, 

Entebbe, Uganda. "V 

July 17. ; ' ' 
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Research Items 


Perforated Double-Axe from Co. Mayo, Ireland. Mr. 
L. S, Gogan, deputy keeper of Irish antiquities, 
National Museum, Dublin, deseribes and figures in 
Man for August a double-axe of stone recently found 
at Curraboy Knox, near Ballinrobe, Co. Mayo, which 
is now in the National Museum. It lay at a depth of 
1 ft. in yellow clay thought to be lacustrine in origin, 
on an area now drained, known as Lough Killoshe- 
hoen. What is thought to bo a hearth-sit© was found 
some twenty yards away, and 100 yards to the south 
are the remains of a lake-dwelling. The axe is prob¬ 
ably unique. From the points of view of form, 
decoration and technique, it is a masterpiece. There 
can bo no doubt of the intentional reproduction of 
the double-axe form. There is nothing like a ciitting- 
edge, but one of the bevels is more acute than the 
other. The sharper edge is about \ in. thick and is 
decorated with incised border lines which form part 
of the ornament of the faces. The back edgo is about 
twice as thick, and is decorated with a larger number 
of grooves drawn parallel to the curve of the edge. 
Obviously the axe was not intended for use, but was 
a'votive offering, insignia, or sacrificial weapon. A 
spall has been taken off the cutting edge, but although 
the fracture is ancient, there is nothing to show 
whether it is contemporary with the date of manu¬ 
facture. The basis of the ornamentation is a large 
depressed X of which the terminals are joined by 
arcuate lines docorating the edges. The triangle, or 
secant* corresponding to the cutting edge, is com¬ 
pletely filled with linos radiating from the apex, the 
corresponding secant being only partially so filled. 
The upper opening alone of the perforation is orna¬ 
mented with a double border line. The decoration is 
a stylization, or modification, of the decorative motif 
of European perforated atone-axe types under the 
influence of a native binding technique. 

Cultural Distributions in the South-Eastern United 
States. Certain mounds excavated in the Mississippi 
Valley have produced evidence of a characteristic 
culture to which the name Hopewell has been given. 
The outstanding feature of this culture is the decora¬ 
tion of the pottery, which consists of bands of various 
dimensions outlined with deoply incised grooves, the 
areas outside or between these grooves being rough¬ 
ened uniformly either with roulette, zig-zag, punctate 
or cord marks. In a large proportion the area below 
the rim has been decorated with incised cross-hatch 
lines and an encircling line of cross-hatched cones. 
The dominant tempering material is grit. Mr. Frank M. 
Setzier has recently discussed the distribution and the 
problem of the origin of the Hopewell culture in relation 
to a description of pottery from Marksville, Louisiana, 
discovered by the late Gerard Fowke in 1926 and 
Dr. J. R. Swanton in 1930 and similar in type to that 
of the Hopewell culture ( Proc . U.S. Nat. Mue., 82). 
Comparison between the two wares shows a resem¬ 
blance which is unlikely to be due to the independent 
invention of so complicated a technique of decoration. 
The Hopewell mounds show, definite evidence of con¬ 
tact between north and south, in tortoise shells, 
barracuda jaws, and other articles from the Gulf. 
Fuittr© investigation may prove that the Hopewell 
culture in the north is an amalgamation of certain 
ehatiaetar^ building, pottery, barracuda 

.«ImsXI»— ^tarivodL by trade and contact 


from the south, and a definite group of characteristics 
—realistically carved stone pipes, copper and obsidian 
—which originated with and were developod by the 
Hopewell people themselves. The few similarities 
which are noted, in addition to the pottery, do 
not seem sufficient at present to establish the 
two mounds at Marksville especially under con¬ 
sideration as typical Hopewell mounds, though 
this does not offset the resemblances between the 
pottery. 

Parasites of Scottish Mammals. Drs. T. W. M. Cameron 
and Ivan W. Parnell give the results of the examina¬ 
tion for internal parasites of a large number of wild 
mammals, native and introduced, in Scotland (Proc. 
Roy. Physical Soc. f Edinburgh 22, 133 ; 1933). In 
many cases the species are those found in domesticated 
stock, and the possibility exists that the wild animals 
may act as a reservoir, either increasing the numbors 
of parasites present in stock or introducing new 
speoios to domestic animals. Six new species are 
described from roe deer, the introduced Japanese 
deer (Sika nijrpon), stoat, weasel, mole, and hedge¬ 
hog, that from the last-named being refermi to a 
new genus Spiruroid^s. The paper, a useful con¬ 
tribution, would have been still moro useful had 
the authors stated (I) the locality from which each 
specimen was obtained ; for example ono red and 
one grey squirrel were examined, but no locality is 
given, and it cannot bo assumed, at the present 
stage, that the parasites of those two individuals are 
universally distributed in squirrels throughout Scot¬ 
land ; (2) the relative frequency of occurrence and 
numbers of the parasites in any host; and (3) in 
all cases the authorship of specific names. 

Economic Biology of the Caplin (Mallotus villosus). In 
various fishing regions of the North Atlantic, at 
certain seasons, the caplin forms the main food of 
the ood. The results of a detailed study of the caplin 
in Newfoundland waters—carried out by Prof. G. F. 
Sleggs, of Memorial University College, St. John's— 
have recently boon published in a Report of the 
Newfoundland Fishery Research Commission (vol. 
1, No. 3. March, 1933. Price 1 dollar). The paper 
presents a compilation of previous knowledge con¬ 
cerning this fish together with the results of recent 
soale studies, length-frequency analyses, and oceanic 
investigations by the present author. Caplin abound 
in the inshore waters of Newfoundland in June and 
July. They migrate in dense shoals into the creeks 
and inlets, with which the coast of Newfoundland 
is richly provided, in order to spawn. The Newfound¬ 
land summer inshore cod fishery is the result of an 
inshore caplin-pursuit migration on the part of the 
cod. The migration appears to be from deep water 
to the adjacent land. The fish appear to move in 
relation to an upper temperature limit of about 
10 *5° C. The southernmost limit of their geographical 
distribution, during the annual spawning migration, 
coincides approximately with the climatic isotherm 
of 45° F* (annual mean). For spawning purposes the 
caplin shows preference for shingly places. The 
shoals of spawning fish approach close to the water's 
edge and the eggs are deposited abundantly from 
high-water mark down to a depth of about 3 or 4 
fathoms. Soon the spawn is concentrated in a narrow' 
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intertidal zone by the piling action of the waves, 
and very large numbers of eggs are destroyed by 
desiccation and by the attacks of beach flies of 
the genus Fucellaria. 

Posterior Cranial Apertures in Cyprinidx, The hinder 
end of the cranium in the Cyprinidse and some allied 
forms bears a pair of large openings the origin and 
meaning of which have been investigated by Ohranilov 
(Trav. Soc, Nat. Leningrad , 61, 84-167) who pro¬ 
poses to name them fontos postoriores cranii. The 
mesenchyme in the metotio region of the cranium 
probably results from the breakdown of a number 
of sclerotomes and all trace of segmentation in it is 
lost. As a result, the me to tic primordia of the 
chondrocranium show no indications of metamerism 
and they develop without correlation with the meta- 
meric structures of the hinder end of the head. In 
the Cyprinida\ the foramina for the exit of the 
characteristic occipital nerves give some indication 
of segmentation in the occipital region. The sub¬ 
dural lymph space in the skull communicates by a 
space traversing the posterior cranial aperture with 
the lateral lymph space (saccus lymphaticus para- 
vertebralis). This joins with a similar cavity (spatium 
lymphaticus peri vesical is) and with that round the 
head kidney (spatium lymphaticus perirenale). The 
saccus paravertebral is communicates with a space 
in tho vertebral column by branches accompanying 
tho second and third spinal nerves. All those cavities 
develop in a loose mesenchyme and form a series 
of lymph spaces inside and outside tho skull and 
vertebral column. It is suggested that tho presence 
of the space passing through the posterior cranial 
aperture allows of tho equalisation of pressure on 
the two sides of the skull. 

Canadian Cestodes. Prof. R. A. Wardle has pub¬ 
lished a list of fifty-three Cos tod aria and Cestoda 
hitherto recorded as parasitic in Canadian animals 
(Canad. J. Res., vol. 8, No. 4, 1933). He notes that 
Gyrocotylc urn a is not uncommon in the intestine of 
the ohirnffiroid Hydrolagus colliei off British Columbia, 
and that two twin individuals are usually present 
in each infested host, IHphyllobothrium latum is 
stated to be common b\it looalised in distribution in 
man, dog, bear, mink and cat in Manitoba ; it was 
present in 81 per cent of 600 dogs from tho vicinity 
of Lake Winnipeg in 1931. Twenty-eight species of 
taenioid cestodes are recorded. There is apparently 
no record of tho occurrence of Tcenia solium in man 
in Canada, “although there is no doubt of its occur¬ 
rence”, or of T . saginaia , though it is probably a 
common parasite of man, and Prof. Wardle has the 
cystic stage from Western Canadian cattle. He 
suggests that them is no evidence that enteric 
infestation with cestode parasites is seriously inimical 
to a mature animal and states that the intestine of 
fresh-water fishes is commonly blocked with tape¬ 
worms, but out of many thousand such fishes which 
he examined he cannot recall a single case of mal¬ 
nutrition. Thero is, however, considerable evidence 
that such infestation may result in malnutrition in 
an immature animal; there is epidemic mortality 
in Canadian hatcheries in young trout and salmon 
attributable to occlusion of the gut by cestodes, and 
such fish show all the signs of malnutrition. Larval 
cestodes which are in locations other than the gut 
are known to cause serious disturbance of the organs 
in which they occur. 


Interspecific Hybrids in Hibiscus* A study of inter¬ 
specific hybrids between Hibiscus esculentus and 
H. Manihot has been made by Dr. Torao Teshima 
(J. Fac. AgricHokkaido Imp. Univ ., vol. 34, part 1). 
Various species were crossed but seeds were only 
obtained when H . esculentus was pollinated by 
H . Manihot. Tho failure of the reciprocal cross is 
attributed to cytoplasmic differences between the 
species, the rate of pollen-tube growth being the 
same in every case. The Fj shows remarkable hybrid 
vigour, the average height of the parent species 
being respectively 228 cm. and 30 cm., while that 
of tlie F i is 393 cm. The hybrid also has larger flowers 
but is intermediate in many characters of leaf, 
capsule, tricbome and seed. The progeny from back- 
crossing showed great variation, including a few 
reversions. H. esculentus has n = 36 chromosomes and 
H. Manihot has n^30. In the F\ hybrid about 
66 chromosomes could bo counted, but they do not 
pair in pollen meiosis. Instead they divide once 
forming a pollen dyad, each cell having 66 chromo¬ 
somes. Some irregularities also occur. The back- 
crossed plants were triploid (36u-t-30i) and showed 
many meiotic irregularities with lagging chromosomes 
and multiple spindles, the chromosome counts in 
differont plants ranging from 48 to 70. Those with 
tho higher numbers showed the greater fertility. 
Some of the F % plants produced only largo diploid 
pollen grains ; they wore totraploid, with 36^+30^ 
chromosomes. Offspring which resembled H. esculentus 
were found to have 36 or 37 bivalent chromosomes. 

Seismicity of the United States. A valuable map 
showing tho distribution of earthquake activity in 
the United States is given in a recent paper by Mr. 
N. H. Hook, ahief of tho seismological division of the 
U.S. Coast and Geodetic Survey (MaUriaux pour 
Vtjiude des Calamity, pp. 3-22 ; 1933). Extending 
across tho continent, there is naturally a wide range 
of seismicity in the United States. While the Pacific 
coast alone is a portion of a major earthquake belt, 
there are several regions, such as that surrounding New 
Madrid, that have been visited by great earthquakes. 
There are also extensive areas with little known 
earthquake activity. Mr. Heck defines 37 earthquake 
regions in the country ; one of them is submarine ; 
of tho rest, there seem to be only three in which 
earthquakes capable of causing damage more or less 
slight have not occurred since 1868. In tho eastern 
section, the seismic zones (including that of Charles¬ 
ton) have a general north-east to south-west trend; in 
the central section (including that of Now Madrid), 
north to south; and along the Pacific coast (including 
that of California), north-west to south-east. The 
latter band apparently passes out to sea in northern 
California, and this probably accounts for tho moderate 
activity of Oregon and Washington. 

Luminous Night Clouds in Norway. Carl 8termer’s 
recent paper “Height and Velocity of Luminous 
Night Clouds observed in Norway, 1932” (Publication 
No. 6 of the University Observatory, Oslo) continues 
the study of the remarkably high clouds to be seen 
occasionally in the summer months both in the 
northern and southern temperate latitudes, that was 
begun by O. Jesse, who published a series of papers 
dealing with these between the years 1886 and I80I> 
These night clouds are described as somewhat similar 
to cirrus in appearance but “of a shining blue-white 
silvery colour”, A long series of measurements of 
their height was made photographically at Serial., 
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and some adjacent observing stations, and gave 
mean heights varying between 80 and 89 kilometres, 
heights vastly greater than those of cirrus clouds. 
Jesse found velocities ranging from 100 to 300 
metres per second from east-north-east in the case of 
the clouds of July 2 , 1889, and velocities of more than 
100 metres per second were observed to bo of frequent 
occurrence. He found, further, that the usual drift 
was from north-east before midnight and from east- 
north-east after midnight. Stermer’s apparatus and 
observing stations used for the measurement of 
auroral heights served also for these cloud measure¬ 
ments, and the apparatus and method arc described 
in this paper. Photographs were obtained on the 
nights of July 10-11 and 24-25, 1932, and gave 
heights ranging from 74 km. to 92 km. with a 
mean of 81-4 km., thus confirming Jesse’s 
figures of 82 1 km. for 1889-1891. The clouds of 
July 10-11, 1932, were found to be moving from 
north-north-east, with a velocity between 44 and 55 
metres per second. No omission linos woro found 
in a spectrum of those observed on July 24r-25. The 
observations are held to be insufficient to allow definite 
conclusions as to tho nature of such clouds to be 
drawn. Apart from meteor trails, they are the only 
objects available for studying the winds so high 
up in the stratosphere. 

Polish on Metals. R. C. French ( Proc . Roy . Soc. f 
A., June) has investigated the structure of the surface 
layer formed on metals by polishing, using tho electron 
diffraction pattern as an index to the surface arrange¬ 
ment. The metal specimens used were copper, silver, 
chromium and gold, and in every case the diffraction 
patterns showed sharp rings after treatment with 
emery, and blurred rings after polishing. The author 
interprets those experiments as showing that an amor¬ 
phous layer is formed by the polishing process. This 
explanation is contrary to that given by Germer, 
who suggests that the disappearance of the rings is 


due to the suppression of diffraotion by thin upstand¬ 
ing ridges of motal. In the present experiments, 
however, definite, though broad, rings were observed 
and it seerus probable that these are really formed 
by scattering from an altered surface layer. 

Ionisation Constants of Carbonic Acid. The thermo¬ 
dynamic equilibrium constants of the first and 
second ionisations of carbonic acid : (1) H,COj ^ H* 
-fHCCV; (2) HCO a ' ;7 H* +CO/, are of considerable 
importance, since they intervene in many biological 
investigations. Mac Tunes and Belcher (J. Amer. Ghern, 
Noe,, July) have made a careful redetermination 
of the constants K l ™ [H-] [HCO a 'J y H Yhco,/[COJ 
Yen* and K % = [H-] ICO/] YhY«*/[HCO, 1 Ym*v in 
which square brackets denote molar concen¬ 
trations and y the activity coefficient. The terms 
referring to CO* denote that substance in solution 
as COj and os H a CO a ; it appears from other in¬ 
vestigations that less than one per cent of the dis¬ 
solved CO a is in the form of H a GO a . The measure¬ 
ments have been mode by means of galvanic cells 
without liquid junctions and with tho glass 
electrode, tho liquid boing in equilibrium with 
gaseous CO t at a known partial pressure. Very full 
experimental details are given. Tho value of Yoo, 
is taken as 1 and [COJ is assumed proportional to 
tho pressure, both approximations being justified 
in the discussion. The asymmetry potential due to 
the gloss electrode was eliminated. The final results 
at 25° are K, — 4*54xl0 ‘ 7 and /t„ = 5-61xl0* u . 
Tho first figure is considerably at variance with 
published and generally accepted values of the 
constant obtained from conductivity measurements, 
but is in close agreement with a rodetermination by 
that method described in the paper, and also agrees 
with the potentiomotric measurements of Michaelis 
and Rona. Tho second constant agrees, in order of 
magnitude, with published work based on equilibrium 
measurements. 


Astronomical Topics 


Orbit of Comet 1907 IV (Daniel). This comet was 
discovered on June 9, 1907, by Z. Daniel, at Prince¬ 
ton, New Jersey. It was a conspicuous object of the 
second magnitude during the summer of 1907, its 
head being 2 ' in diameter, with a fairly sharp nucleus. 
It was under observation for 12 J months, the num¬ 
ber of observations being about 600. A definitive 
study of its orbit has recently been published by U. 
Baehr (Astr. Nach. 5965). Nineteen normal plaoes 
wore formed, 12 in 1907 and 7 in 1908. The per¬ 
turbations by Jupiter and Saturn were oxamined and 
found to bo very small. The following are the final 
elements : 


T 1907 Sept. 3-9614468 G.M.T. 
<0 294° 25' 55*79' 

Q 143 2 53-70 1910-0 

i 8 58 4-56 

q 0-5121729 

e 0-9987929 


Period, 8740 years ± 56 years 
Aphelion distance, 848 units. 


Variation in the Light of Vesta. It is well known that 
the light of many of the asteroids is variable. The 
qfKwasan Observatory , Japan; for January 30, 
1938 contains a paper by T. Kanaraori, which gives 
27 photofoetrio observations of Vesta, made between 


December 17 and 24, 1932. The individual deter¬ 
minations range from mag. 6-71 to 7*76, but on 
adopting a mean light-curve tho range is found to be 
half a magnitude, from 7*2 to 7*7, the period of 
variation being 3 hours. The variation may arise 
either from irregularity of shape or unequal albedo 
in different regions. In either case tho light-range is 
likely to change with variation in the axial presen¬ 
tation of tho planet, though the period should not 
alter. In the case of Eros the light-range is some¬ 
times nearly 2 magnitudes, at other times it practic¬ 
ally disappears. 

The Planet 1933 HH . This planet, which was recently 
announced from Johannesburg as a new one of 
unusual brightness, proves to be identical with 
No. 192, Nausicaa, which has been known for half a 
century. Ephemerides are only calculated for the 
asteroids for the dates when they are nearly in 
opposition, which is the reason for the delay in 
making the identification. Nausicaa is among the 
brightest of the whole family. Kleine Planeten for 
1933 gives an ephemeris for October and November 
next. Opposition will occur on November 3; the 
planet will then be in R.A. 2 b 33ni f N.Decl. 28° 5'; 
its magnitude will be 7 * 8 , so it will be an easy object 
With a good binocular. 
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Neutrons and Protons in Atomic Nuclei 

By Prof. H. S. Allen, f.r.h. 


El SEN BERG has dipcussed tho hypothesis that 
tho nucleus of an atom is compost'd of noutrons 
and protons only, tho neutron being regarded as a 
fundamental entity and not as a combination of an | 
electron and a proton. On this view, the nucleus is | 
formed of n neutrons and p protons, and p is also j 
the number of planetary electrons required to form j 
an electrically neutral atom. Thus p, the charge j 
number, is identical with Moseley’s atomic number, j 
Z, which determines the position of the element in 1 
the periodic table. The mass number, A, is the sum j 
of n and p. For example, the nucleus of an ordinary ! 


the atomic number, and claims that this is in agree* 
ment with Heisenberg’s suggestions. 

The accompanying table gives the values of p and 
n and the mo as number A for hydrogen and the 
elements in tho two short periods at the beginning 
of the periodic table. Tho more abundant isotopes 
are printed in heavy type. A study of the table 
brings out several interesting points with regard to 
their distribution. Tn the first period, helium with 
its single isotope is followed by three elements, 
Li, Be, 13, for which tho more abundant isotope has 
n *=p + 1. Then come throe elements, C, N, 0, for 



HYPOTHETICAL NUCLEAR STRUCTURE OF LIGHT ELEMENTS 
showing th*' number of protons (p) and neutrons ( n ). 


H lp Ip 

A =1 On A -2 1» 


0 I 

a 

1,1 . 

IV 

V 

VI 

VII 

He 2p 

4 8n 

Li 3p 

(i 3n 

7 4n 

Be ip 

8 4fi 

9 fin 

B bp 

10 bn 

U 6n 

C «p 

IS 8n 

J3 7 n 

9 7 p 

14 7n 

15 Bn 

0 Bp 

18 8n 

17 9m 

18 lOn 

r 9p 

19 lOn 

Me JO?? 

SO lOn 

21 lln 

22 12n 

23 13n 

Mr Up 

28 IBs 

A 12 > 

25 13n 

20 I4n 

i 

AJ i Hr 

27 14n 

Si lip 

28 14n 

20 16n 

30 10m 

P 15 p 

81 16n 

a Up 

92 10a 

33 17n 

34 18n 

Cl 17p 

86 18n 

37 20« 
39 22n 


hydrogen atom consists of a single proton, while that 
of the hydrogen isotope of mass 2 consists of one 
proton and one neutron. The helium nucleus or 
a-particle, which may form a constituent of heavier 
nuclei, is composed of two protons and two neutrons. 

Importance is attached to the value of tho ratio of 
n to Pj which is supposed to determine disruption of 
a radioactive nucleus. The question as to whether 
these numbers arc odd or even is also of moment. 
For light elements, n is very nearly equal to p , never 
differing from it by more than one or two units. 
E. C. Pollard 1 concludes that the height of the 
potential barrier of a light, nucleus is proportional to 


which the condition for abundance is that. n—p. 
The period ends with fluorine, F, having only one 
known isotope. In the second period there is another 
I type of symmetry, and there is a well defined altema- 
tion in the position of the more abundant isotope as 
we pass from group 0 to group VII. The figures in 
the table are also of interest in connexion with tho 
artificial disintegration of the atomic nucleus. 

There is no difficulty in extending the table so as 
to include other periods, but the results tend to 
become more complicated as the atomic number 
increases. 

1 Nature, 181 „ 97, 398; 1933, 


Forestry 

S IR FRANCIS D. ACLAND, a forestry commis¬ 
sioner, has undertaken a most timely pieco of 
work in publishing a small brochure on “Forestry 
Practice—A Summary of Methods of Establishing 
Forest Nurseries and Plantations with Advice -on 
other Forestry Questions for Owners and Agents” 
(Forestry Commission, Bulletin No. 74, H.M. 
Stationery Office, 1933). This little book, replete 
with practical advice, should prove of the greatest 
value to proprietors of land who arc engaged in 
planting, and should give encouragement to, and 
provide knowledge for, those who hesitate to improve 
their properties by this form of monetary outlay. 

After referring to the results given in the “Census 
of Woodlands”, published by the Commission in 
1928, it is pointed out that the existing reserves of 
mature coniferous timber in Great Britain are equi¬ 
valent to less than a six months’ consumption. The 
younger crops, though well distributed through the 
various age-classes, are on the same small scale. 
Oak planting in particular has gone,out of fashion and 


Practice 

future supplies of home-grown oak are endangered. 
The total area of woodlands tends to diminish and 
the productiveness of the area undor coppice and 
coppice-with-standards will probably bo reduced. 
There is thus plenty of room for improvement, and 
those who plant for tho future should not bo deterred 
by present unfavourable prices. Ah regards the 
decrease in area of existing coppice-with-standards 
woods, when the standards consist chiefly of oak, 
there is unfortunately little doubt that they are in 
some counties disappearing at an alarming rate under 
the ruthless operations of the timber lumberer. 

The author’s advice to the landowner is strongly 
supported by the opinion expressed by Lord Clinton, 
when chairman of the Foreatiy Commission. Speak*. 
mg at an annual meeting of the Scottish Arbori- 
cultural Society, he said : ‘T am not at all confident 
that the State can properly undertake the full duties 
of afforestation” (Natuiub, 122, 221, August 
1928). 

It is 


impossible here to discuss the treafement of 
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the brochure at length. It follows well-known lines 
aJnd is divided into five parts; nursery work; 
formation and establishment of plantations ; utilisa¬ 
tion and markets, including a note on timber con¬ 
version by Sir George Courthope, and timber pre¬ 
servation ; financial questions; and practical 
experience of private owners, being an interesting 
summary of replies by landowners to a questionnaire 
on forestry matters. 

Two small points merit notioc. On the subject of 
establishing oak crops Sir Francis correctly says that 
“it is essential to plant densely ; it is, therefore, 
specially desirable to choose the cheapest suitable 
plants and the cheapest satisfactory planting method. 
One year seedlings have proved entirely satisfactory”. 
A caution is however required. If the area is infested, 
even to a small extent, with cockchafer grubs, it will 
be found that a percentage of the young plants will 


be cut and killed either in the first or second year 
after planting ; whilst transplants, apparently, to a 
great extent escape. 

The second point is on the subject of ‘firming*. Sir 
Francis points out the importance of finning and 
packing the soil round the roots of the planted plants. 
The percentage of plants annually lost owing to a 
failure to attend to this important matter must be 
high. Ho recommends the use of tho heel of the foot 
instead of the sole in firming. In the majority of 
cases this is true. It has been observed, however, 
that in a hoavy clay soil, if the plants are rammed 
homo with the heel and a few dry weeks supervene, 
the pressed soil becomes a compact block into which 
moisture cannot ponetrato, and the plants so treated 
die. The summer of 1929 and the prolonged east 
winds of 1932 provided numerous exarnjilos which 
appeared to support this contention. 


Sounding the Ionosphere 


D R. LAL 0. VERMAN, Department of Electrical 
Technology, Indian Institute of Science, Banga¬ 
lore, describes in a conun unication to the Editor a new 
system for continuous recording, by cathodoray oscillo¬ 
graph, of the equivalent heights at which radio signals 
are reflected by the ionosphere. The required radio 
signal pulses, with a duration of 100 g, are produced 
by a gonerator using a cold-cathode neon-discharge 
tube (Verman, Paper No. 10 Math, and Physios 
Section, Indian Science Congress, Patna, Jan. 1933). 
The sending and receiving stations are 5 km. apart, 
and tho pulse-emission and linear-time-base frequency 
of 125 j>or soc. are derived by locking at each station 
to a 62*5 cycle per hoc. electricity supply network. 

In the systems already described, tho received 
ground-ray pulses and tho ionospheric echo-pulses 
are applied, after amplification, to tho vertically 
deflecting plates in the cathode ray oscillograph, the 
linear time-base sweeping horizontally. Rateliffe and 
White limit the vertical excursion by an appropriately 
adjusted valve circuit, and record through a slit 
coinciding with the level of limitation. Appleton, 
Builder, and the other workers in tho King’s College, 
Radio Research Station, and TromaO network record 
through a Blit coinciding with the undeflocted base¬ 
line. Thus one set of workers photographs the 
bright images of the artificially flattened tops of the 
echo components, the other photographs the dark 
gaps produced by echo-departures from tho unde¬ 
tected bright base-lino. 

Dr. Verman does not utilise the vertically-deflecting 
plates but applies the echo-pulses, after high-gain 
amplification, to tho Wehnelt cylinder used for 


focusing tho electron jot of tho oscillograph. The 
bright image of tho linear time-base is thus inter¬ 
rupted by dark gaps which result from defocusing 
of the electron jet by the amplified echo o.tn.f.’s. By 
the provision of a suitable time-constant in tho 
audio-frequency amplifier the duration of the interval 
of defocusing, and thonce tho width of the dark gap, 
is made to indicate the approximate intensity of tho 
corresponding echo. As in tho other systems, tho 
equivalent path-differences are measured by tho 
distance, on the time-base scale, between tho 
beginnings of ground-ray and echo pulses. 

Tho system, in this form, shares with those already 
mentioned tho disadvantage that when, as is done in 
all these systems, the time-constant is adjusted to 
give some measure of echo-intensity by the interval 
between the steep initial rise and some convenient 
reference level on tho relatively slow exponential 
decay of the output e.rn.f,, the separating power of 
the system in respect of closely adjacent echoes, and 
in particular of close magneto-ionic doublets, is 
impaired. 

Dr. Vorman proposes to modify his system by 
using an amplifier of very small time-constant in 
association with a cathode ray oscillograph, of the 
type which is suitablo for television, providing for 
quantitative modulation of tho light-intensity. The 
separating power of the system will then depend only 
on the duration of the received echo pulses, and the 
intensity of the echoes will bo measured by the 
photographio density of the base-lino image. Details 
and a discussion of possibilities are promised in a 
later communication. 


Leverhulme Research Fellowships 


ANNOUNCEMENT was made in Nature of 
June 3, p. 795, intimating the establishment of 
a scheme of research fellowships, in accordance with 
a direction in the mil of the first Lord Leverhulme 
that the income arising from port of his estate should 
be devoted to the granting of scholarships for 
research and education. 

A notice halting applications under the scheme 
was published* by the closing date, June 19, a 
large number had been received. Application Was 
invited from ‘experienced workers 1 add especially from 


men and women prevented from carrying out research 
either by pressure of routine duties or by any other 
cause. From the applications received, seventeen 
selections have been made by the Advisory Com¬ 
mittee and approved by the Trustees, and are for 
varying periods up to two years. The names of the 
fellows and' the subjects of the researches are; 

Dr. E. C. Bullard, demonstrator in geodesy in 
the University of Cambridge : gravity and magnetic 
measurements in the Great Rift Valley, East AfHoa* 

Mr. C. R, Butch, physicist. Metropolitan-Viokera 
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Electrical Co., Ltd. : theory of aspherical optical 
systems and their experimental investigation. 

Dr. F. Fraser-Darling, chief officer, Imperial Bureau 
of Animal Genetics, Edinburgh : the ecological study 
of a herd of Scottish red deer, with special reference 
to behaviour. 

Mr. C. S. Elton, director of the Bureau of 
Animal Population in the University of Oxford and 
University demonstrator in zoology : fluctuations in 
numbers of wild mammal populations. 

Dr. H. G. Fanner, Glasgow, editor of the Musicians* 
Journal : Arabian music. 

Mr. D, H. Hummiek, follow and tutor in Oriel 
College, and University demonstrator in chemistry, 
Oxford : investigations on the interaction of nitro¬ 
compounds with aromatic bases and hydrocarbons. 

Dr. H. S. Hatfield, London : the behaviour of 
crystalline substances in electric and magnetic fields. 

Dr. L. S. B. Leakey, fellow of St. John’s College, 
Cambridge ; the prehistory of East Africa. 

Lieut.-Col. D. L. R. Lorirner, late of the Foreign 
and Political Department: anthropological and lingu¬ 
istic research in the digit region of the Karakorum 
and Hindukush. 

Mr. A. G. Lowndes, Marlborough College, Wiltshire : 
the polygmphic process; ultra-rapid cinema photo¬ 
micrography. 

Mr. C. K. Ogden, of Magdalene College, Cambridge : 
the language factor in civilisation. 

Mr. S. G. Roberts, assistant lecturer in economics 
in the University of Manchester : developments in 
tariff theory and practice. 

Mr. J. Sykes, head of Department of Economics 
in University College, Exeter : local expenditure 
in Great Britain in pre- and post-War periods. 

Dr. E, J. Thompson, lecturer in Bengali in the 
University of Oxford : British-Indian history previous 
to 1857. 

Miss J. A. Wales, employment officer in the 
Ministry of Labour, secretary to the Chelsea and 
Fulham Juvenile Advisory Committee : methods of 
vocational guidance for young people, as used in 
Germany. 

Prof. J. Dover Wilson, professor of education, King’s 
College, London: work on the text of Shakespeare. 

Mr. W. F. K. Wyime-Jones, lecturer in physical 
chemistry in the University of Reading : the nature 
of acids and bases. 


University and Educational Intelligence 

Vocational guidance and vocational training for 
pupils of secondary schools in small provincial towns 
and rural districts form the subject of an article 
published in the May number of School Life , the 
official organ of the United States Commissioner of 
Education. The writer, who is the director of a 
vocational research bureau in the State of New York, 
describes a plan, recently adopted in a town of 2,500 
inhabitants in that State, whereby boys and girls 
are successfully shepherded into suitable occupations. 
Their individual aptitudes are first discovered by an 
examination in the research bureau of data cards, 
prepared in the school, exhibiting school histories of 
achievements, histories of objective tests, family 
histories of vocations and hobbies, personal char¬ 
acteristics as noted by several people, and so on. 
The training indicated by the aptitudes thus ascer¬ 
tained is provided by organising the co-operation of 
local commercial and industrial firms. The pupils 


work during school-time in the shops and offices of 
the co-operating undertakings and credit for this 
practical work is given to those who are candidates 
for the high school diplomas. This plan is said to 
bo an adaptation of one that has been successfully 
operated in Bedford, England. 

This public schools of the present and the future 
formed the subject of on address by the headmaster 
of Rugby on August 4 to students attending the City 
of London vocation course in education. Mr. Lyon 
paid a tribute to the work of the assistant masters 
through whose agency, he said, a movement is going 
on inside the public schools which is making them 
bettor than they have ever been. In respect of risks 
of moral corruption, of estrangement from home and 
parents, of loss of individuality and of fostering a 
certain class consciousness there has been improve¬ 
ment, he said, even in the past ton years. To any¬ 
body disposed to regard the English public schools 
as obsolescent may be eornmonded a perusal of a 
reoent issue of the Stoic , the Stowe School magazine, 
which contains an account of tho celebration on 
June 16 of the completion of the first ten years of the 
school’s life, and a verbatim report of the speech of 
H.R.H. tho Prince of Wales who honoured the school 
with a visit on that day. The enrolment of 99 with 
which the school started in May 1923 has increased 
to 5(X); it has furnished recruits to all the Services 
and most of the professions and already two of its 
old boys have boon presidents of the Oxford Union. 
The extent and variety of extra-curricular acfcivitios, 
as disclosed in the magazine, indicate the oxistenoe 
of ample scope for the development of individual 
bents. 

Education in New South Wales in 1931 cost the 
State, excluding the cost of buildings, additions, 
repairs, etc., £4,194,731, which was at the rate of 
£1 13#. 5d. per bead of the population, a lower rate 
than in any previous year since 1924, whilst the 
cost per pupil, £12 14s. 8d. (calculated on mean 
average attendance), was the lowest for ten years. 
According to tho recently published report of the 
Department of Public Instruction, the administrative 
difficulties incidental to having to provide out of a 
drastically retrenched budget for a largely increased 
enrolment were to a great extent successfully over¬ 
come. The difficulty of obtaining employment, due 
to the economic depression, caused large numbers 
of pupils to remain at school and thus swell the 
school population, whioh overflowed into residences 
and any makeshift shelter that could be found. 
Secondary school pupils constituted 8 *6 per cent of 
the total school population as compared with 4*5 
per cent in 1921. Occupations entered by pupils 
on leaving school are shown in tables covering five 
years, and those show very markedly a ‘back-to-the- 
land’ movement. Of boys leaving secondary schools, 
12 per cent became clerks and 22 per cent entered 
pastoral or agricultural employment, the corres¬ 
ponding percentages in 1927 having been 29 and 12 
respectively; whilst of girls 5 per cent became 
clerks and 78 per cent remained at home as com¬ 
pared with 14 and 60 per cent respectively. The 
decrease, already referred to, in cost per pupil, 
amounted to 24 per cent in three years (1928~$1) 
and may be compared with a drop which has lately 
taken place in the United States of America in the 
cost per pupil of elementary and secondary schools 
in three years (1929-32), 
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Calendar of Nature Topics 

Spawning of Trout 

The breeding season for non-migratory trout is 
generally stated to be in October and November, 
but that ia certainly too limited a statement, for 
already in late August in some rivers trout are 
spawning. Since the question of the spawning time 
of the trout (ScUmo trutta ) has entered into recent 
legislative discussions, attention may be directed to 
the need for more precise data as to the dates on 
which spawning trout have beon actually observed, 
so that a greater approach to accuracy may be 
obtained regarding the spawning period in different 
river environments. 

Much has yet to be discovered in regard to the 
physical factors influencing spawning. Artificial 
fertilisation of trout eggs may give a greater per¬ 
centage of successes than natural fertilisation (Gray, 
1020 ). Scheming, Huxley and others have found the 
viability of trout spermatozoa to be less in fresh¬ 
water than in weak saline solutions, suggesting that 
in regard to reproduction the trout is not yet fully 
adapted to freshwater life. An interesting point arises 
ad to whether the trout exhibits any tendency to 
undergo a pre-spawning period of abstinence from 
food. While it is not suggested that no food is taken 
ae in the case of the salmon, there is some evidence 
to show that feeding falls off markedly following the 
attainment of high condition early in the summer. 

Breeding Habits of Common Adder 

The adder (Vipera beru8> Linn.) pairs in April and 
May. So far as is known, female adders considerably 
outnumber males. The young, 6-8 in. long, are bom 
in late summer or early autumn, the most numerous 
births occurring in the end of August and the begin- 
ing of September. In twenty-three dissections of 
gravid females, Leighton (1901) found an average 
of thirteen young. It is traditionally believed that 
young adders enter the mouth of the parent for 
safety when alarmed, but no proof of this is yet 
forthcoming. Adders are not often seen, even when 
looked for, and still less frequently seen with their 
young. As the young appear to disperse early and 
the capacity of the parent’s gullet is limited, it follows 
that if the reported swallowing does occur it can only 
be observed during a restricted period probably 
from mid-August until September. During the 
earlier part of this period, gravid females may be 
sought in sunny dry situations, the hotter tho 
better. Leighton has reoorded that the majority 
of adders collected by him came from one of three 
Situations—ant-hills, the edges of rides cut through 
bracken, or the warm stones in disused quarries. 
Yet an intelligent gamekeeper on an adder-frequented 
estate on Deeside informed the writer recently that 
in his experience the establishment of ant-hills in 
a wood was certain to drive away the adders. 
Apparently more observation is required. 

Food of the Adder 

The adder has a varied food list. Ranging over 
the whole of northern Europe and across northern 
Asia to, Sagl^Llien, widely though irregularly distri- 
butedin euitjral and southern Europe, it eats weasels, 
mice, vOjeo, afarewv, moles, birds, siow-worms and 

and slugs, while the 

fm^ food dh wrths end ^ 1913). 


To this list Leighton adds smooth newts, water- 
voles and young rats. He found slow-worms and 
mice to be the staple diet in the Monnow valley 
and water-voles along the banks of the river Monnow. 
A male adder 24 in. in length contained two water- 
voles, the lower of which was partially digested. 
Sambon (1913) recorded one species of nematode and 
two species of trematodes from adders. 

Snails of the English Chalk Downs 

The white and black and white snails (Helix 
mrgata, H. caperata, //. itala) which arc familiar 
objects in England on the chalk downs and sward 
near the sea are extraordinarily resistant to heat and 
cold and drought. They live freely exposod in quite 
short grass through the hottest summer and are on 
the move throughout the winter except in hard 
frost; the conditions which prevail on the top of 
Ivinghoe Beacon afford a good example of what they 
can tolerate, and //. itala is abundant there. Their 
pale shells are no doubt some protection and in 
sunny weather they climb up any available stalks 
and so get away from the overheated ground, partly 
dosing the mouths of their shells with a thin film of 
dried mucus. They evidently have also some me¬ 
chanism for preventing water loss, the elucidation of 
which demands experiment. In addition, they all 
have the habit of breeding in tho late autumn and 
winter instead of in the spring and early summer as 
most snails do ; the eggs and young thus escape the 
destructive effects of dryness and heat, and as they 
can grow at comparatively low temperatures they are 
a good size before they have to face the summer. 

Sheep Dipping 

The dense fleece of the sheep provides shelter for 
an astonishing number of parasites, and constant care 
is necessary to keep them under control. On many 
farms in Great Britain dipping will now be in pro¬ 
gress. Tho operation is officially regulated as regards 
nature of dipping solution and method and time 
of exposure to it. The main pest in view is the 
sheep scab mite Psoroptes communis , tho bites of 
which set up such irritation that great loss of con¬ 
dition takes place in affected stock. The parasite 
working on the surface is very vulnerable and in 
1031 no less than 259 dips were officially recognised 
as effective against it. Studies of the life-cyole indicate 
that two dippings are necessary, the first to kill 
the adults, and the second to catch the young hatch¬ 
ing from eggs that have resisted the poison. Other 
skin and wool parasites of sheep ore held in check 
by the procedure. Tho warm, damp weather of 
August provides favourable conditions for the ogg- 
laying of the green bottle fly Lucilia sericata , the 
larvae of which feed on the sheep. Special dips 
containing sulphur are used for discouraging the 
fly from laying in the fleece, and summer dipping, 
with this end mainly in view, is a common practice. 

Well-Harvested Wheat 

Conditions are seldom too dry for wheat in Great 
Britain. Wet weather at harvest depreciates the 
crop in many ways. Sprouting in the shocks in the 
field is by ho means uncommon ; heating in the stack 
is quite frequent. Seldom is it possible to thresh from 
the field, for although wheat may be threshed when 
it contains so much as 30 per cent of water, a more 
or less prolonged storage in the stack is required to 
reduce the moisture content of the grain to a reasonable 
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figure; since damp grain suffers loss by heating 
in stacks or bins, or it may go mouldy. The water* 
content depends very largely on the weather at 
harvest. In the wet years of 1922 and 1924, for 
example, the early-threshed British wheat carried 
18-20 per cent of water, a degree of moisture which 
renders the grain liable to the above losses and is 
rather too high for milling purposes. The harvest of 
1033 will have been secured under extraordinarily 
good conditions. We may expect the moisture con¬ 
tent of the wheat grain of the early deliveries to 
approach that obtained in 1921, when the early 
threshings were sending in grain containing only 
about 13 per cent of water. This is a degree of dryness 
approaching that of some of the United States wheat, 
but still much moister than Australian or Indian 
samples. Such wheat stores without loss and needs 
the addition of a certain amount of water to bring it 
up to the optimum moisture*content for grinding. 


Societies and Academies 

London 

Geological Society, Juno 28. G. Dele pine ; Upper 
Devonian goniatites from Mount Pierre, Kimberley 
District, Western Australia. The dominant type is 
a Sporadoceras belonging to the group of S. corUiguum 
(Munster). There are also other new species—a 
Pseudoclymenia near Ps. applanata Schindewolf, a 
IHmeroceras near Goniatites mammiliferns , 8 and- 
berger, and a Tomoceras. The presence of such 
species relegates the red goniatite limestones of the 
Devonian rooks of Mount Pierre to the Middle 
Famennian (zone 3 of Wedekind) horizon. W. B. R. 
Kino and W. H. Wilcockson : The Lower Palaeozoic 
rocks of Austwiok and Ribblesdale. The Lower 
Palaeozoic rocks outcrop in the valleys beneath the 
almost horizontal Carboniferous Limestone in the 
neighbourhood of the Craven faults. They are 
arranged in a synclinorium, pitching in a direction 
about 70° east of south and striking more or less 
parallel to the North Craven fault, thus making an 
angle of about 25° with the strike of the Ingletonian 
rocks of Chapel le Dale, It is maintained that the 
Ingictonian rocks are faulted against the Lower 
Paleeozoic strata. The oldest fossiliferous horizon 
appears to be referable to the higher beds of the 
Caradocian series. 

Dublin 

Royal Irish Academy, Juno 12. J. J. Hartley : 
Hie geology of north-east Tyrone and the adjacent 
parts of Co. Londonderry. The relation between (1) 
the Ordovician rooks of Pomeroy, ( 2 ) the Igneous 
complex of north-east Tyrone, and (3) the Dalradian 
schists which are in contact with the complex, are 
discussed. It is considered that the above order 
gives the correct succession in time, series ( 1 ) being 
the newest, while two considerable time-intervals 
separate the three groups from each other. J. A. 
Adamson and G. F. Wilson : The petrography of 
the Lower Carboniferous rocks of north-east Ireland. 
Detailed examination of these rooks suggests that 
they were derived from a land of acid igneous and 
metamorphic rocks lying to the north with important 
contributions from the igneous complex of Co. 
Tyrone, the Dalradian rocks of Donegal and the 
inUer of north-east Antrim and the*,Ordovician rooks 
ofVCb. Down. 


Paris 

Academy of Sciences, July 10 (C.f?., 197, pp, 101- 
204). Akmand de Gramont : The different vibra¬ 
tory regimes of a quartz par&llelopiped. G. Friedel : 
A new type of maoles. A discussion of the Zixmwaid 
made of quartz discovered by Drugm&n and the made 
of alum recently described by M. Schoskolsky and A. 
Sohubnikow. H. Devaux ; The wetting of insoluble 
substances and the remarkable powers of attraction 
existing at the interface of non-miscible liquids. 
Various elements, about twenty in number, in a fine 
state of division are not perfectly moistened by water. 
Many insoluble compounds behave similarly. Q. 
Boruvxa : An extension of the formulae of Frenet 
in complex space and their real image. Hans Lewy ; 
A new formula in linear elliptic equations and on 
application to Cauchy’s problem. Raphael Salem: 
A property of Fourier’s series of functions with 
summable square. Jean Leray and Jules Schau- 
der : Topology and functional equations. Ch. 
Fousianis : Some properties of increasing functions. 
Jean Louis Destouches ; The principles of a 
general mechanics, Y. Rocard : Hydrodynamics 
anti the kinetic theory of gases ; the theory of sur¬ 
face tension. Ca!us Jacob : Some problems con¬ 
cerning tho flow of perfectly compressible fluids. 
Emile Belot : The age of the universe and the age 
of the earth. J. Comas Sola : The observation of a 
shooting star. Henri Maroklet : A capillarity 
phenomenon observed with marine animal oils. 
F. Prunier : A new expression of tho radiant vector 
of Poynting. LiSion and EugAjne Bloch : Extension 
of the spark spectrum of copper between 400 and 
240 A. It. Siksna : Fluorescence with atomic lines 
of antimony vapour. Phot, and Mlljj. N. Goldov¬ 
sky : New methods for the examination pf metals 
from the point of view of their heterogeneity 
and their resistance to corrosion. The alloy is 
placed in a solution of an electrolyte with an 
indicator with a pH range between 4 and 12. 
This method has been successfully applied to the 
control of thermal treatment, riveting And welds. 
An alternative method uses very thin test pieces 
(0 * l mm.) and is specially useful in detecting liability 
to pitting. G. Kravtzoff : The electrolysis of 
copper salts of organic acids. Tho presence of 
cuprous oxides in the copper deposited has been 
proved, Pbivault : Study of the M level of magnet¬ 
ised iron. Wenli Yeh ; The radioactivity of some 
of the rare earth elements. Contrary to the results 
of Libby-Latimer, lanthanum was found to be 
inactive. Erbium shows a strong activity, but the 
purity of tho preparation has not yet been proved. 
Neodymium shows a weak radioactivity. M, Vala- 
dakes : The spectrography by crystal diffraction, 
of the y- a«d X-rays of the radium family. Pierre 
Girard and P. Abadib ; The composition of the 
electric moments in the polyaloohols. The moments 
of associated dipoles. R. Etienne : Displacements 
of equilibrium by variation of moss. Picon : The 
chemical properties of the zirconium sulphides. The 
three zirconium sulphides described in an earlier 
paper have been treated with various chemical 
reagents and the results are given. Generally the 
activity of the reagents on these sulphides diminishes 
as the proportion of sulphur in the compound is 
smaller. The physical and chemical properties of 
the three sulphides are so distinct that they may be 
regarded as three distinct compounds, 
too i The action of boric acid on the ddorides ond 
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nitrates of the alkaline earths. This reaction gives 
tetraborates of the type 4B«0,.M0. Mam. Guaisnet- 
Pilaud : The stereo-isomeric phenylmethylethyl 
and phenylmethylpropyl betaines. G. Dupont and 

E. Urion : The true nature of the supposed dihydro- 
pyrocatechol. Mlle. Denise Sontag : The direct 
halogenation of the arylaliphatic alcohols. Charles 
Dufraissh, Roger Vie ills fosse and Jean Le 
Braz : Some applications of the antioxygen effect 
to fighting fire. The extinction of flames. Study of 
the proportions of various halogen compounds 
necessary for extinguishing a coal gas flame burning 
under defined conditions. L. Glangeaud and 
Boutiron : The chemical and mineralogical modi¬ 
fications of the Miocene marls from the G 6 nie spring 
(Algeria) in contact with a granite laccolite. V. 
Agafonoff and St. Pavlovituh : Tho so-called 
thermal analysis applied to tho study of the soil. 

F. Daguin and J. Lacoste : The extension of the 
Cretaceous in the southern Prorif and other new 
observations concerning those regions. Jacques 
Bonbon and Louis Nkltnkk : The Cambrian series 
of the plateaux of Draa (South Morocco) and the 
presence of the Georgian in this series. L. Baud : 
The clay-limestone conglomerate in the region of 
K&yes and Bafoulabd (Western Sudan) and its 
stratigraphical position. Ed. Saurin : The anthra- 
colithic and the ‘red earth 1 of the neighbourhood of 
Yunnanfou (Yiuxnan). M. and Mmb. H. Labrouste : 
The analysis of Rayleigh waves. J. Gauzit : The 
study of atmospheric ozono by a rapid method of 
visual photometry. The method described has boon 
used at Montpellier for six months and results are 
given. The values are higher than those obtained 
for the same months at the same place by Duninow- 
ski, Paul Corbin : Tho discovery of a flora in the 
lower Devonian of the Pas-de-Calais. A. Gutllier- 
MOND : The structure of the Cyanophyceae. Ph. 
Joyet-Lavbbgnk : Contribution to the studv of 
the oxidising power of the chondriome. E. Miege : 
The reappearance, by spontaneous hybridation, of 
a species of Hordeum (H. intermedium). E. Blan¬ 
chard and J. Chaussin : Wheat, a plant with ailioa. 
Wheat is richer in silica than other cultivated plants. 
The silioa content is fairly constant and is of the 
same order as the amount of phosphoric acid. Marc 
de Larambergue : The development of the genital 
apparatus in the two forms (A and B) of BuUinus 
contortius. Paul Chabanaud : The atrophy of the 
nadiral nasal organ in certain heterosome Ashes. 
A. Paoaud : The action of lecithins and of magnesium 
chloride on the life and reproduction of Cladoceros. 
0. Binder : The absence of a-oellulose in the tubercle 
bacillus. The author concludes that a-oetlulose is 
not present in the tubercle bacillus. Lucien Semichon 
and Michel Flanzy : The organic acids of grape 
juice, P. Noel Bernard and Jean Guillerm : 
The transmissible lysis of the cholera vibrion. G. 
Mouriquand and Mlle. J. Sohcen : The protective 
influence of gestation on vitamin C deficiency. 

Rome 

Royal National Academy of the Lincei, March 19. 
Francesco Sevbri : The theory of the series of 
equivalence on an algebraic surface : invariance of 
the fundamental conception (1). E. Almansi : De- 
formations of elastic strips (5). S. Amante ; The 
reduction to canonical form of a special class of 
matsftW (£). R. L. Gomes : Simultaneous canonical 
ofseveral matrices neither Hermitian 


nor unitary. Marla Pastobi : The general expression 
of isotropic tensors. A. Rosenblatt : The equations 
to the partial non-linear derivatives of the second 
order, of elliptic typo. In a recent study of the 
equation to the partial derivatives, &u=*F(z f y,u t p 9 q)< 
Lipschitz’s condition was replaced by a more general 
condition. Further simplification of this condition is 
now considered. N. Spampinato : Compound algebras 
endowed with moduli by means of their normal semi- 
algebra. T. Boggio : The equations of the dynamics 
of systems. Movement in a linked system, composed 
of v points and mobile under the action of given 
applied forces, is determined by Lagrange’s dynamic 
equations, from which Hamilton’s canonical equa¬ 
tions, etc., are derived. By the introduction of a 
euclidean space S ast of 3v dimensions, a point Q may 
bo defined as the imago of the system. The motion 
of Q is defined by an equation of the same form as 
that governing the motion of a point on a line or 
surface of ordinary space. From such a very simple 
equation, Lagrange’s dynamic equations, etc., may 
be rapidly deduced. B. Finzi : Movements of sur¬ 
faces, lines, and points associated with groups of 
waves. E. Frola : The dynamics of free transversal 
vibrations of beams, and the dynamics of the points 
representing the elastic lines in spaces of infinite 
dimensions. A. Castiglioni : Quinoline and lignin. 
Tests made with ft large number of different woods 
show that lignin may bo detected by means of either 
a 1 per cent solution of quinoline in alcohol, followed 
by concentrated hydrochloric acid, or an aqueous 10 
per cent solution of quinoline hydrochloride or sul¬ 
phate, an intense wine-red colour being obtained. 
Contrary to statements in the literature, Y' m 6 thyl- 
quinoline gives only a faint pink coloration. A. 
Ferrari and C. Colla : Tho importance of the 
crystalline form in the formation of solid solutions 
( 10 ) : thermal analysis of the anhydrous systems, 
CoCl,-PbCI, and FeCI # -PbCl,. These systems form 
eutectics at 424° and 421°, corresponding with 76*5 
and 71-5 per cent respectively of PbCl,. The curves 
representing the primary crystallisation approximate 
closely to branches of hyperbolae. F. P. Mazza and 
G. Stolfi : Tho dehydrogenase of the higher fatty 
acids contained in the liver. The existence in liver 
extracts of an enzyme capable of mobilising the 
hydrogen of higher fatty acids has been definitely 
proved, the point of attack of this dehydrogenase 
being the ionised carboxyl of the acid. The enzyme 
differs from succino-dehydrogenase and is not found 
in the muscles, kidneys, or pancreas. C. Artom : 
Abortive ovogenesis and aberrant spermatogenesis in 
rosobranch molluscs of the genus Valvata. V. 
ag ami and V. F ami an i: The nutritive value of the 
proteins of leguminous seeds. The protein con¬ 
stituents of beans, peas, and lentils act as efficiently 
as casein in correcting tho protein deficiency of 
cereals in the diet of rats. 

Washington, D.C. 

National Academy of Sciences, ( Proc ., 19, 277-348, 
March 15). Freeman Dbvold Miller : The space 
motions of stars in tho Orion and Scorpipr-Centaurus 
dusters. An investigation of stars of classes 2JO-B9 
leads to the view that B stars in each region form 
a single homogeneous cluster. No evidence is 
obtained of two star streams in the space motions; 
their apparent existence is due to the presence of 
the two large moving clusters. Willard J. Fisher * 
The penetration of iron meteorites into the ground. 
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The work of Piobert, Morin and Didion (1S39-40) 
on the penetration of targets by round shot, applied 
to the oaee of small meteors the ultimate velocity 
of which is little affected by their extra-terrestrial 
velocity, leads to an equation for penetration which 
accords well with the rough data available. Pene¬ 
tration even of large meteorites is small but unless 
they fall among rocky uplands, they are not likely 
to be found by the prospector. Charles A. Kraus 
and Frank E. Toonder ; (1) Trirnethyl gallium, 
trimethyl gallium ethorate and trimethyl gallium 
aramine. Preparation and properties of these com¬ 
pounds. The starting point is the reaction of gallium 
trichloride with dimethyl zinc. (2) Chlorination 
products of trimethyl gallium. L. O. Bbockway : 
The throe-electron bond in chlorino dioxide. Electron 
diffraction photographs lead to the probable value 
of 1*58ill 03 A. for the chlorine-oxygen separation. 
This is in good accord with the value predicted if 
the moleculo contains a throe-electron bond. No 
definite conclusion regarding the bond angle is ob¬ 
tained. W HjLiam Draper Harkins : The neutron, 
atom building and a nuclear exclusion principle. 
(See Nature, Jan. 7, 1033, p. 23.) A full statement 
is given in particular of tho view put forward in the 
last paragraph of that communication. Carl V. 
Weller : Biological significance of protective 
mechanisms inherent in the myocardium. The 
pattern of the myocardial arterial blood system 
increases in complexity with age ; in cases of con¬ 
genital syphilis and in human trichinosis, the myo- 
oardium is relatively little affected; those are 
examples of some protective mechanism of a vital 
organ which is of considerable biological significance. 
Leonard G. Worley : (1) Metachronism in ciliated 
epithelium. Metachronism—ability to beat in se- 

S uenoe—involves two activities, one of which relates 
le beating of cilia of different cells, while the other 
concerns the beating of cilia of an individual cell. 
(2) The intracellular fibre systems of Paramecium . 
By znicrodissection, tho ectoplasm has been stripped 
off specimens and examined fresh. On the dorsal 
side longitudinal fibres occur ; in the vicinity of the 
cytostome, there are cross fibres in addition to the 
longitudinal ones. No evidence was obtained of the 
‘fibres of Rees*. F. A* Brown, Jr, : The controlling 
mechanism of chromatophores in Palcemonetes. The 
common prawn has four pigments, red and yellow 
(in one type of chromatophore), white and blue. 
Two substances, not hormones, carried in the blood 
seem to be necessary, one to contract the red chrom- 
atophores, the other tho white ones. The blue 
pigment is not discussed. J. M. Odiqrne : Degen¬ 
eration of melanophores in Fundulus. Melanophores 
of Fundulus in white surroundings contract and 
degenerate, slowly and progressively, the pigment 
granules aggregating at the edges of the scales and 
being lost later at the surface of the body. This is 
not due to inanition. G. A. Miller : Groups in 
which either all the operators or all the subgroups 
of the same order are conjugate. Dinsmore Alter : 
An extremely simple method of periodogram analysis. 
The method is stated to bo as powerful as the cor¬ 
relation periodogram and to take one third the time; 
all calculations are made on an ordinary adding 
machine. George D. Birkhoff : Some remarks 
concerning Sohrediqger’s wave equation. It is 
claimed that by the method used, the position of 
the wave equation is fixed mathematically. Gustav 
A. Hedlund : On the measure of the non-special 
geodesics on a surface of constant negative curva¬ 


ture. Symposium on climatic cycles. John C. 
Merriam : Introductory remarks. A. E. Douglass i 
Evidences of cycles in tree ring records. C. G. Abbot 
and Mrs. A. M. Bond : Periodicity in solar variation. 
W. S. Adams and S. B. Nicholson : The nature of 
the solar cycle. Isaiah Bowman : Correlation of 
sedimentary and climatic records. (See Nature, 
Aug. 5, p. 103.) 
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Everyday Science as a University Subject 

A RECENT issue of the Caml)ridge University 
Reporter contains a new schedule for Part I 
of the General Examination for the ordinary 
Bachelor of Arts degree. A subject now included 
for the first time is entitled “Everyday Science”, 
the syllabus of which ranges from gravitation 
through invisible radiations, mammalian anatomy 
and vitamins to epidemics and the control of 
disease. We imagine that there will bo two im¬ 
mediate reactions to this innovation. On one 
hand, there will be a cry that smattering is to 
replace scientific training, and on the other there 
will t>e approval of an attempt to give the plain 
citizen-to-be a more or less adequate compre¬ 
hension of the physical world in which he lives. 

Fortunately we are no longer without data 
upon which to form a judgment. Everyday 
science has been taught and examined in schools 
for some years, and has been a subject of examin¬ 
ation for younger and older candidates in several 
examinations conducted by the Civil Service 
Commission. Without dogma on what is still 
largely a matter of controversy, it may be stated 
that experience seems to show that (1) everyday 
science is very suitable for young children, that 
is, children from 10 to 13 years of age, (2) it is 
less adapted to the mental state of boys and girls 
of from 13 to 16, and (3) that it is extremely 
valuable for adolescents of 16-19 who are not 
specialising in science as their main subject. In 
the last class, however, it is noticeable that the 
best results are obtained with those individuals 
who have received some formal training in science 
in their School Certificate years. 

The University of Cambridge is thus probably 
well advised in the step it has taken. Many under¬ 
graduates who attempt the ordinary degree have 
liitherto been compelled to study a mere dilution 
of ‘tripos science', which, we fear, has often 
proved of very little value to them, inasmuch as 
the professional qualification it carries is of no 
very high order, while it is of too academic a 
character to bear any close relation to their daily 
lives. The new subject promises not merely to be 
interesting and attractive in itself, but also to be 
eminently fitted for those who, while not scientific 
investigators, must yet play active parts in a 
world very largely moulded by scientific thought 
and controlled by scientific invention. We shall 
await with careful attention the results of the 
Cambridge experiment. 
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It is worth while to inquire into the possible 
effects upon science teaching in schools of this 
official status conferred upon a comparatively new 
subject. Everyday science is still regarded by 
many teachers as a mere pretender, a backbone¬ 
less weakling masquerading in the strength of the 
scientific panoply. That it may easily become ! 
invertebrate few will deny, but that it is neees- j 
sarily so we believe to be a serious error of opinion, j 
As a part of a general education, Bcienee may be j 
justified by appeal to the self-same values that j 
apply to those subjects described in a narrow sense j 
as humane. If a study of literature may foster 
the love of beauty, truth and goodness, so may j 
the study of science : beauty in Nature and in J 
the mind of man, truth in observation and j 
deduction, goodness in the service performed by , 
science and in the light it throws on man’s motives, j 
emotions and ideals. That formal science lays 
principal emphasis on truth merely serves to 
counterbalance the greater emphasis laid on other 
values by other subjects ; but it has an important 
bearing upon the question of teaching everyday 
science in schools Those who decry everyday 
science as a school subject are usually among the 
stoutest supporters of formal science ; in other 
words, they attach paramount importance to the 
‘truth' value so characteristic of science, and are 
apt to forget or minimise its content of beauty and 
goodness. 

We feel that the justification—and the oppor¬ 
tunity—of everyday science in schools lies in its 
power to broaden the vision and widen the 
sympathy of pupils without repelling them by 
the classically cold formality that few can fully 
appreciate. Some core of formality it must cer¬ 
tainly retain, if it is still to be science, but its 
orientation should be different from that of the 
usual schemes in chemistry or physics, botany 
or zoology. Extensive rather than intensive, it 
should pay more attention to the results of science 
than to the theory of science ; to a broad appre¬ 
ciation of a few simple instances of scientific 
method than to a detailed technique ; to the 
history of science than to niceties of contemporary 
work ; and to the contacts of science with com¬ 
mon experience than to the recondite problems 
of the laboratory. 

It is for this reason that we cannot yet find full 
satisfaction in any of the numerous books on 
general elementary science that have recently 
become so numerous. A book on everyday science, 
however accurate in detail or impeccable in style, j 


cannot be regarded as successful if it consists 
merely of interwoven abridgments of the various 
science courses taught, for example, in preparation 
for the School Certificate. To fulfil its purpose, 
its whole genius must be different; and it is no 
doubt partly from this cause that to write such 
a book appears to offer exceptional difficulty. 
Lack of suitable books in turn entails a reluctance 
of teachers to embark upon an everyday science 
programme, and a scepticism as to its efficacy ; 
to which must be added the unquestionable fact 
that many, perhaps most, science teachers are 
accustomed to teach only one, or possibly two, of 
the principal branches of science and conse¬ 
quently feel diffident of undertaking a course of 
work that requires a sound, if elementary, know¬ 
ledge of science as a whole. 

The Cambridge plan may serve to improve the 
situation in several ways. First, it will moan that 
experienced university teachers must concentrate 
their attention upon the elaboration of suitable 
material ; second, it will necessitate the thorough 
exploration of possible methods of treatment; 
third, it will probably lead to considerable advance 
in the calibre of everyday science textbooks ; and 
fourth, it will in time provide the educational 
world with. teachers who know, from personal 
experience, how the subject may be taught. 
J$ut—and the reservation is an important one— 
the beneficial results that we expect to follow 
cannot attain their maximum unless and until 
everyday science is also made a subject for Part I 
of the Natural Sciences Tripos. It may appear 
the most abominable of heresies to suggest that 
an honours degree in science should be obtainable 
in “general science", but we are convinced that, 
at least up to the School Certificate stage, a 
teacher who had graduated in everyday science 
would be of inestimable value on the science staff 
of a school; and from this and every other point 
of view it seems a pity that the possibility of 
obtaining such a degree should be limited to those 
who presumably are not up to honours standard. 
We are, of course, aware that an undergraduate 
may, under present regulations, take as many as 
four or five subjects in his tripos, but that circum¬ 
stance does not meet the real requirements* 
Everyday science involves far more than even 
five subjects, and the tripos course in any one 
subject at present involves far more than an 
honours course in everyday science would need. 

If the University of Cambridge will take its 
courage in both hands, and give an honours 
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degree in natural soiences upon everyday science, 
we believe that it will deserve well of the country 
and will eventually effect a very great improve¬ 
ment in the intellectual outlook of the whole 
nation. 

There remains the question of the suitability 
of everyday science for pupils of 13 to 16 years 
of age. For them, we think, it would be difficult 
to improve upon the kind of work already taught, 
namely a somewhat formal course of physics, 
chemistry or biology. The years from 13 to 16 
are those in which the discipline of scientific 
thought is most readily acquired, and it seems 
probable that more benefit is ultimately derived 
by the average boy and girl from a training in 
such discipline than from the wider acquaintance 
with scientific facts given by a course in everyday 
science. Wc should, however, like to see loss 
prominence awarded to scientific theory, and 
regard it as advisable even in these critical years 
to segregate the more from the less intelligent and 
to inspire the latter with everyday science rather 
than confuse them with the more exacting 
individual subjects. 

The G.O.M. of Applied Entomology 

Fighting the Insects , the Story of an Entomologist: 

Telling of the Life and Experiences of the Writer . 

By L. 0. Howard. Pp. xvii + 333. (New York : 

The Macmillan Co., 1933.) 12s. 6 d. net. 

OWARD ended fifty-three and a half years’ 
service “under Uncle Sam” on June 30, 
1931. All of this was passed in the Bureau of 
Entomology, at first as assistant under Comstock 
and later under Riley, then chief of the Bureau 
in 1894 and principal entomologist in 1927. 

It was when Howard was an assistant that the 
Bureau attained popularity by a big coup, the 
introduction of an Australian ladybiid into the 
citrus orchards of California. These were 
threatened, even to complete extinction, by the 
fluted scale a bug that carries its eggs in a dense 
scaly mass of wax, impermeable to liquids. This 
scale was originally a native of Australia, where 
it was supposed to be kept in check by a parasitic 
fly. Entomologists were sent to Australia to 
collect these, but they found also the carnivorous 
ladybird larvae. Both were shipped and in less 
than a year all threat of damage by the scales 
was over / perhaps the most spectacular and rapid 
instance of 'natural control’ in the history of 
economic work. What Howard’s part was in this 


is not stated, but his first big published research 
had been on the parasites of the Coccidae. 

It is clear that at this period Howard was 
peculiarly active, as his help was frequently 
acknowledged by his chief, in whose name all 
the research and other publications of the Bureau 
were issued. As soon as he became chief, Howard 
altered this, ordaining that each research be 
published under the responsibility of the actual 
worker, with the result that the best class of 
American biologists competed for liis service. 

Howard’s life is largely that of the “History of 
Applied Entomology”, which is also the title of 
an earlier book published in 1930. He started in 
1894 as chief of Bureau with an appropriation of 
thirty thousand dollars and he developed his 
operations so that the Bureau’s ordinary budget 
amounted in 1927 to three million dollars with 
special additional appropriations each year, one 
of which was a grant of four and a quarter million 
dollars for an attempt to eradicate the Mediter¬ 
ranean fruit fly from Florida. By tact, Howard 
avoided State jealousy and soon came to control 
the largest single agricultural area inhabited by 
men of the same language and aims. At least 
two-thirds of the agricultural crops of the United 
States and of their insect pests proved to be of 
foreign origin. This necessitated an extension of 
the operations of the Bureau all over Europe 
and to a lesser degree in other continents. Wherever 
a destructive insect was indigenous, it seemed to 
be kept in some sort of control by parasites, 
frequently larval stages of other insects. Europe 
especially was combed for these natural enemies, 
and a machinery was created for their collection 
for transhipment to the United States. Thus 
skilled experts were maintained in eastern Europe 
to rear and send promising parasites. An example 
in the other direction is the parasitic fly which 
controls the American blight of apple orchards— 
this a present to Europe from the Bureau. 

Howard travelled everywhere in the States ; if 
a bad outbreak of any insect occurred, he was 
usually the first visitor, for he had to plan the 
defence. In Europe he was known in every 
country, conducting negotiations for co-operation 
with his Bureau or advising as to plant growth or 
quarantine. He loved all congresses, especially 
international, and he was always welcomed for his 
geniality and honoured for his scientific researches, 
which, in spite of his multifarious businesses, he 
maintained at a high level; his ‘common sense’, 
the extra sense required for eoonomic science, was 
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famous. How he had the necessary leisure to 
run the American Association for the Advance¬ 
ment of Science and to make it into a potent 
factor in the scientific life of the States at the 
same time, it is impossible to imagine. He was 
also secretary for many years of that extraordinary 
social club of Washington, the Cosmos, and ho 
was the first to greet the foreign visitor, of whose 
comfort lie was most solicitous. 

In such a life is plenty of material for reminis¬ 
cence, and this ‘grand old man’ of American 
entomology is happy in his experiences and stories. 
He remembers all the accessory facts used by 
the skilhxl raconteur and the story never falls flat, 
The trivial ways of great men tell us of their 
psychology, and Howard’s happiness and humour 
in describing such is a joy. To the publishers must 
be ascribed the one serious defect in the book— 
there must bo added to the second edition as a 
frontispiece a good portrait of Howard, whatever 
he may say. 


International Astronomy 

International Council of Scientific Unions : Inter¬ 
national Astronomical Union (Union Astro- 
nomique Internationale). Transactions of the 
International Astronomical Union. Vol. 4: 
Fourth General Assembly held at Camlrridge , 
Massachusetts, September 2 to September 9 , 1932 . 
Edited by F, J. M. Stratton. Pp. viii f328. 
(Cambridge : At the University Press, 1933.) 
15s. net. 

r I 'HE International Astronomical Union con- 
sisfcs primarily of twenty-seven separate 
commissions, each of which is concerned with a 
specialised department of astronomy. Tho present 
volume contains the reports of the Commissions 
for the Harvard meeting in September 1932, hold 
under the presidency of Sir Frank Dyson, together 
with accounts of the discussions and the recom¬ 
mendations finally adopted. In many respects the 
volume is a record of the main lines of research 
undertaken since the Leyden meeting in 1928, and 
a storehouse of information on work in progress 
or planned on an international scale. 

Astronomy knowB no national boundaries, and 
astronomers, however specialised their interests, 
make a notable gesture for international co¬ 
operation, revealing a spirit which all men of good 
will would rejoice to see extended in other direc¬ 
tions. For example, Dr. Kopff, one of the leaders 
of German astronomy, expressed a keen desire for 


fuller oo-operation with French astronomers with 
regard to the monthly and annual bibliographies, 
the chief of which are the independent work of 
French and of German scientific workers. 

Several features of general interest may be 
briefly mentioned. The enterprise of photographing 
the heavens, inaugurated more than forty years 
ago, makes fair progress despite several hindrances, 
due mainly to financial stringency. 

The Commission charged with the supervision 
of researches in dynamical astronomy recom¬ 
mended its own abolition on the ground that the 
subject does not stand in need of international 
co-operation. This is, in many ways, a regrettable 
decision, as there arc many indications that tho 
interest in the subject is increasing, one of the 
noteworthy features being the recent application 
of planetary and lunar theory to the dynamical 
study of triple star systems. The defunct commis¬ 
sion, and that dealing with stellar constitution, 
are much on the same plane as regards organised 
co-operation, but the latter, perhaps because of 
! its youth, has apparently no intention of self- 
destruction. 

There is a very full report of tho recent activities 
of some forty observatories in determining the 
value of the solar parallax and the mass of the 
moon from observations of tho minor planet Eros. 
An interesting by-product is the precise value, 
5 h 16 m 9 # f for the period of light-variation of tho 
planet. 

A recommendation from the Commission on 
Planets, Comets and Satellites is specially hearten- 
j ing to the large number of amateur astronomers 
who keep these bodies under continuous observa¬ 
tion ; it is “that visual observations of the 
planets, etc., should not give way entirely to 
photography”. 

The Commission on Solar Physics, recognising 
the very great extension of its provinoe in reoent 
years, has sub-divided itself into four sections to 
deal more adequately with sunspots, chromo¬ 
spheric phenomena, solar spectroscopy and solar 
eclipses. 

The Commission on Radial Velocities directs 
attention to the urgent need for more radial 
velocity observations of southern stars. Both the 
Cape Observatory and the Chile station of the 
Lick Observatory have given up this kind of 
work, leaving the stars south of declination —30° 
largely unobserved. The principal researches on 
the rotation of the galaxy and on diffuse inter¬ 
stellar matter, for example, depend at present on 
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observations extending over little more than half 
the galactio circle and, until a suitable number of 
radial velocity determinations for the southern 
stars are available, these researches cannot be 
regarded as satisfactorily complete. The Com¬ 
mission proposed the following resolution which 
was afterwards adopted by the general assembly, 
“The International Astronomical Union commends 
any project for obtaining the urgently needed 
observational data in the southern sky. Par¬ 
ticularly, having heard of the project to transfer 
the Radcliffe Observatory from Oxford to Pretoria 
and to equip it with a large reflecting telescope, 
the Union welcomes the proposal most heartily as 
one likely to furnish very material help towards 
the provision of the desired data and earnestly 
hopes that nothing may stand in the way of its 
fulfilment/' 

A notice of this volume should not be concluded 
without a reference to the careful editing of the 
large amoimt of specialised and multi-lingual 
material by the general secretary of the Union, 
Prof. P. J. M. Stratton. 


Towards a New World Order 

Successful Living in this Machine Age. By Edward 
A. Filene, in collaboration with Charles W. 
Wood. Pp. 350. (London and Toronto: 
Jonathan Cape, Ltd., 1932.) 

npO the scientific worker, one of the most 
interesting features of Mr. Filene’s book is 
that in it a prominent business man has given us 
essentially an extended version of Prof. Milos 
Walker’s address to Section G (Engineering) of 
the British Association meeting at York. Mr, 
Filene ranges over pretty well the whole gamut 
of human life and interest; and not merely on 
industry, politics, unemployment, tariffs or world 
peaoe but also on art, religion, education, etc., 
he writes with an originality which provokes 
criticism and stimulates thought. Ho has 
grasped the essential fact that applied science 
through the advent of power production has 
created a new industrial and social order—the 
machine age—and our present distresses and 
difficulties are largely to be attributed to our 
imperfect and halting adjustment, individually 
and oollectively, to the demands of the new order. 

Like Mr, /Henry Ford, he sees unemployment 
and poverty as conditions which are unnecessary 
and can be abolished by wisely directed effort. 


He would have us revise our whole conceptions 
of business, which should be so organised and 
directed as to secure that wages should be high, 
leaving the consumer with plenty of money to 
spend, hours short, prices low, and the standard 
of living should be continually rising. For economy 
or thrift he has little use and regards money purely 
as a medium of exchange—of no value save as 
it is actually circulating. 

In common with other writers on these themes, 
Mr. Filene is most convincing when he expresses the 
fallacy or inconsistency of many of our current 
theories or practice, for example, the reduction of 
I wages, restriction of production, etc., as a stimu¬ 
lant to trade recovery. While advocating whole¬ 
heartedly the shorter working day, he does not 
suggest that this is a cure for unemployment; the 
latter Mr. Filene sees in the organisation of the 
production and distribution of more wealth, and 
he stresses the importance of the development of 
new industries and indeed regards technological 
unemployment as an unescapable incident in the 
improvement of employment all round. In his 
view, if industry is organised and developed on 
scientific lines, unemployment is a preventable 
evil. 

Similarly, Mr. Filene places on business and 
industry a major share of the responsibility for 
determining the future of world peaoe. Whether 
we have another world war or not depends, he 
suggests, upon how soon the business leaders of 
the world will substitute fact-finding for their 
traditional thinking, and world peaoe is not a 
problem of changing human nature but of changing 
human organisation, so that people will act 
towards all other people as they naturally do act 
towards those whom they recognise as their own. 
World peace is the logical outcome of suooessful 
business methods, and work for world peace must 
consist principally of helping the world to grasp 
and apply the principles upon which business 
suocess now depends. 

These are unusual views, but Mr. Filene’s 
argument running through the book, that mass 
production gives selfish human nature an oppor¬ 
tunity to express its selfishness in profitable 
co-operation, is no more to be lightly dismissed 
than liis sane view of education as facing the 
problem of how to behave like human beings hi 
the specific social conditions set in the machine 
age. We cannot escape the new world which 
power production or mass production has brought 
us; we must plan how to live in it and our planning 
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must harmonise with the laws of our being and 
the laws and facts of the new era. So much of 
our present unrest, so many of our difficulties are 
due to maladjustment, to the retention of obsolete 
ways of living or thinking, that we are apt to 
overlook the unexplored possibilities of the new 
age to which Mr. Filene’s book directs attention. 
We are as yet too shaken if not terrified by the 
problems of leisure to determine whether it may 
not be true that mass production after all is 
destined to liberate mankind increasingly from a 
mere struggle for existence and permit the greater 
satisfaction of life's deeper needs. At least in 
these pages, without giving us the satisfying 
details of a solution for our problems, Mr. Filene 
gives us a glimpse of the possibilities of the new 
order and presents a challenge to an adventure 
in co-operation which will ultimately enable us to 
bring the forces of Nature through science under 
human control. R. Brightman. 

Chemistry of Vital Changes 

Chemiache Grundlagen der Lebensvorgange : cine 

EinfWining in biologische Lehrbucher, Von Prof. 

Dr. Carl Oppenheimer. Pp. vii+298. (Leipzig: 

Georg Thieme, 1933.) 22.50 gold marks. 

HE study of vital change is becoming more 
and more a question of chemistry, and 
biologists, physiologists, as well as the medical 
profession, aro all seeking the help which the 
chemist is likely to be able to afford them. A 
stage has been reached when the structure and the 
properties of all the essential substances which go 
to build up the living being have been established, 
though we must still be prepared for surprises, for 
new views and new interpretations. Essentially, 
however, we know enough about the fats, the 
sugars, the proteins and the pyrrol colouring 
matters and the way in which they are built up 
and decomposed, to bo able to formulate at least 
an approximate picture of what is happening in 
what may be likened to a very busy laboratory. 
Further, the knowledge of colloids and their be¬ 
haviour has taught us, or at least made it possible 
to postulate, that many of the actions in the oell 
take place at surfaces rather than in pools. Such 
knowledge has enabled some progress to be 
achieved in the understanding of the mode of 
action and significance of the enzymes, or ferments 
as the Continent terms them, a word which is 
more expressive perhaps of the turmoil that they 
are causing in the cell. 


From this point onwards there is chaos as we 
enter the arena of the conflicting views into which 
modem physical chemical theories intrude, which 
are in vogue to explain the mechanism of meta¬ 
bolism and the energetics of the living oell. The 
chaos is that of the battlefield; it oonoeals an 
orderly advance on many fronts, each with its 
co-ordinated supply system: each advance is 
subject always to the vicissitudes of the battle 
elsewhere. Just as no general can hope to survey 
the whole battle from the front line, so the scientific 
worker is mainly occupied with his specialist 
problem as he sees it. There arises thus the need 
and the opportunity for books which will survey 
a problem from as many aspects as possible, 
and convoy to a worker whoso outlook is mainly 
biological the interpretation of a problem as it 
i appeals to one whose outlook is chemical, or vice 
! versa. 

| Prof, Oppenheimer’s book is largely written 
| from this point of view. The older and more 
established facts are set out in condensed and 
summary form, whilst the bulk of the treatise is 
devoted to the more problematic and disputable 
points to which we have already made reference. 

! The scope is best indicated by naming the five 
sections into which it is divided. These are the 
living substance as a chemical system, the essential 
components of the living substance, the synthesis 
and degradation of nutritive and skeletal materials, 
the chemical mechanism of cell changes, the 
energetics of the living system. It is mainly in 
the two latter that the subject is expanded, rival 
views indicated and considerable reference made 
to the original literature. 

The treatment is involved, perhaps necessarily 
so ; there are so many trees that the wood is 
seldom visible as such; and though we are in hilly 
country, the summits give us no views. This is 
perhaps inevitable but scarcely helpful to the 
reader. A marked feature is the invasion 
of mathematical treatment into so much 
of the field: whatever may be its value, 
it does not lighten the task of the biologist 
proper. 

Criticism in detail is obviously impossible; on 
the whole we are inclined to think that too much 
has been attempted and that it is preferable for 
the worker to maintain his contact with hfc 
subject in the broader sense through the specialist 
monographs, particularly those contributed by a 
number of experts, and through original ochh- 
mimications, K.F,4- 
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Short Reviews 


(1) W drier buck der KoOoidchemie. Von Dr. 
Alfred Kuhn. Pp. iii + 179. (Dresden und 
Leipzig: Theodor Steinkopff, 1932.) 8 gold 
marks. 

(2) Pocket Technological Dictionary in Three 
Languages. By H. Offinger. Part 1, Vol. 1 : 
Qerman-Englishr-Spanish. Tenth edition, revised 
and improved by H. Krenkel. Pp. viii -f322. 
(London : George Allen and Unwin, Ltd., 1931.) 
6s. net. 

Although both these publications would fall 
within the category of what Lamb called “biblia 
abiblia” or “books which are not books”, yet each 
should prove very useful in its own sphere. In 
some respects they are superior to more pretentious 
volumes, for they contain no redundancies, every 
word pulling its weight; matter sought for can 
be easily found ; and the published prices are 
well within the purchasing power of the scien¬ 
tific worker even in these times of financial 
stringency. 

(1) Colloid chemistry, as wo all know, has 
acquired a language—the ‘die-hards’ call it a 
jargon—of its own, and this, although cas}' enough 
to those who move in the jigsaw world of neglected 
dimensions, is nevertheless a source of difficulty 
to many. Dr. Kuhn’s dictionary will therefore be 
welcomed by workers in suoh subjects as biology, 
medicine and pharmacy. His book is, however, 
not a mere dictionary of technical terms, for it 
contains within a small compass plenty of ex¬ 
planatory matter, and at the same time it serves 
as a useful £uido to the original literature. It is 
too limited in scope to admit many references to 
technical applications, and its chief merit lies in 
the simplicity and directness with which it treats 
the fundamental concepts of this important branch 
of physical chemistry. 

(2) Offinger’s pocket dictionary should be 
valuable to the small, but we hope increasing, 
number of technical men who realise the value 
of a knowledge of German. In the part before 
us the equivalents of technical terms are given 
in the order, German-English-Spanish. A majority 
of the words seem to belong to engineering in its 
various branches, but metallurgical terms are 
quite abundant. 

Chemistry is treated somewhat cavalierly, 
for, although chemical engineering and to a 
less extent laboratory apparatus have been 
fairly well covered, most of the chemical words 
given are simply the names of well-known sub¬ 
stances. We note, in passing, that a glass “DestiL 
lierkolben” (distiUmg-flask) is rendered as “matrass, 
cucurbite”, and that the useful word “eindampfen” 
(to boil down or concentrate by evaporation) is 
omitted. Biological and agricultural terms have no 
place, but there are references to vegetable fibres, 
and certain commercial terms are given. The 
word “technological” is vague, and its use alone 
in the title df auch a book is apt to be misleading; 


but in this respect the author does not sin alone, 
for the titles of scientific and technical books are 
often much too general. E. H. T, 

(1) Handbuch der Physik . Zweite Auflage. Heraus- 
gegeben von H. Geiger und Karl Scheel. 
Band 22, Teil 1 : Elektronen , Atome , damn . 
Redigiert von H. Geiger. Pp. vii -1-492. 44.70 
gold marks. (2) Band 22, Toil 2 : Negative 
und positive Strahlen. Pp. iv-f 364. 34.70 gold 

marks. (3) Band 23, Teil 1 : Quantenhafle 
Ausstrahlung. Redigiert von H. Geiger. Pp. 
iv + 373. 34.70 gold marks. (Berlin: Julius 

Springer, 1933.) 

To anyone seeking to know the present stage of 
development in any branch of physics, the “Hand¬ 
buch der Physik” probably provides the readiest 
source. There is no attempt at continuous author¬ 
ship, as each section of each volume is written by 
someone whose name is well known in connexion 
with the work described. The completeness of the 
whole work is thus assured and continuous revision 
brings it always to date. The later part of the work 
described in these three parts of the second edition 
refers to work published in the autumn of last 
year. The great extent of the work covered renders 
it impossible to give any detailed review, but it 
may be said that details of tho mathematical work 
are not generally given, but rather the general 
place of any work in the scheme of growth of the 
subject. References are given, and to the con¬ 
venience of the reader, they are given on the page 
to which they apply, instead of being collected in 
a mass at the end. 

(1) The first volume before us is in five chapters 
dealing with a critical account of tho determination 
of the fundamental charge, e, and the ratio, elm. 
Atomic nuclei, nuclear structure, changes pro¬ 
duced in bombardment by a-rays, and neutrons; 
radioactive changes ending with an application of 
their effect on our ideas of the age of the earth; 
ions in gas, mobility, diffusion and the periodic 
system are dealt with. 

(2) The second volume deals with the passage 
of electrons, of canal rays, and of a-rays through 
matter. Effective cross-section of gas molecules 
for slow electrons and ions is described. This 
chapter is fuller in treatment than the others. It 
opens with a theoretical account and the reason 
for choosing ’cross-section* rather than ‘mean free 
path’ in presenting the results. Diffraction of 
material rays, with a short account of de Broglie’s 
work and a comprehensive summary of the experi¬ 
mental work, are given. 

(3) The third volume opens with a chapter on 
the determination of h , giving the best value as 
(6*547 iO'^OO©) x 10-* 7 . The rest deals with pro¬ 
duction of quanta by impact, collision, energy 
levels, light emission caused by radiation, fluor¬ 
escence, phosphorescence, resonance radiation and 
spectra.* photochemistry. 
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The Medicinal and Poisonous Plants of Southern 
Africa; Being an Account of their Medicinal 
Uses, Chemical Composition, Pharmacological 
Effects and Toxicology in Man and Animal . By 
Prof. John Mitchell Watt and Dr. Maria Gerdina 
Breyer-Brandwijk. Pp. xx + 314 + 25 plates. 
(Edinburgh : E. and S. Livingstone, 1932.) 
25s. net. 

This work should be of special value to all those 
in any way interested in the plants of southern 
Africa and their curative and toxic properties— 
to both man and beast. Considerable advance has 
been made in South Africa in recent years in the 
study of poisonous and medicinal plants, but 
the literature is for the most part scattered and 
the need of a general reference work has long 
been felt. The authors have themselves contri¬ 
buted in no small measure to the advancement 
of the knowledge of these plants from the 
pharmacological point of view, and thoir excel¬ 
lently compiled volume will no doubt be accepted 
as the standard work on the subject. The authors 
appear to have worked in close liaison with the 
technical staffs of certain State Departments in 
South Africa and the good work that has been 
done on vegetable poisons in the veterinary field 
is included in annotated form in the pages of the 
ibook. It is pleasing to observe that special care 
has been taken in securing accuracy of identity of 
the species they have themselves investigated. 
Acknowledgment is made in the introduction to 
the staff of the Division of Plant Industry for 
having determined more than 2,500 specimens. 

Tho plants dealt with are placed under their 
respective families and these are arranged accord¬ 
ing to the natural system, a chapter being devoted 
to each family. In the list of contents at the 
commencement of the volume the salient features 
of the more important plants are indicated. This, 
oombined with tho full indexes of botanical names, 
active principles, European and native names that 
are included, renders the volume easy for reference. 
References to literature are freely quoted. Very 
little of what has already been published appears 
to have escaped the scrutiny of the authors, and 
the work contains in addition a mass of generally 
interesting information that is new or hitherto 
unrecorded. 

Wireless, By W. H. Eocles. (The Home University 
Library of Modem Knowledge.) Pp. 256. 
(London : Thornton Butterworth, Ltd., 1933.) 

' 2s, 6d . net. 

It is doubtful whether the historical method, with 
citations of patent numbers, is now really appro¬ 
priate to the development of ‘wireless’ before a 
“Home University” audience, but Dr. Eccles almost 
persuades us that the method is, after all, the 
right one. He recovers the excitements of that 
headlong progress which made the decade centred 
about 1918 a miniature Augustan age for radio 
engineering, and led to the foundation of an 
industry which has skioe resisted, more success* 


fully than most others, the slings and arrows of 
economic disturbance. The most serious criticism 
of the book is that it makes the whole oomplex 
business look too easy; there is a dangerously 
disarming air of simplicity about the first chapter 
that will probably lead many readers to suppose 
that they ‘understand wireless’. They will find 
themselves increasingly doubtful as they go on, 
for the tempo accelerates until the later ohapters 
have not infrequent elements of real unclarity. 

Apart from under-statement of the pitfalls and 
difficulties, however, the author is generally a safe 
as well as a persuasive guide. This is not to say 
that “Machrihamish” will be found in any map of 
western Scotland, or that a five-fold over-state¬ 
ment of the height of the mountain of water 
between these islands and New York is excusable. 
His derivation of bels and decibels is neither 
orthodox nor logical, his use of the term billion 
for 10* is unconventional, and his invention of the 
“controllode” is less happy than his invention of 
the “triode” and its successors. But these are 
not essentials, and in essentials the book is cordially 
to be commended as a worthy member of a fine 
series, and as very good value indeed for the 
modest price asked. 

Underground South Eastern England: a Three 

Dimensional Geological Map. By L. J. Chubb. 

(London : Thomas Murby and Co., 1933.) In 

sheets to be made up, 12s. 0d.; Card for base 

and 25 lengths of gummed linen for binding, 

2s. ; Cut out and made up, 3 5s, 

In this model, which is likely to prove useful to 
the student and to the practical geologist, the 
author has adopted an ingenious method of 
showing the extent and the order of superposition 
of the geological formations under east ana south¬ 
east England. The outcrop of each formation is 
represented on a separate, coloured, map : the 
Palaeozoic floor forms the base of the.model, the 
successive formation-maps being attached either 
by their right or left margins. The thick¬ 
nesses of the beds, as proved in boreholes, are 
indicated at a number of sites. By these means 
the unconformities at the base of the Jurassic and 
the Cretaceous systems, the regression of the 
Inferior Oolite, and the overlap of the several 
members of the Cretaceous system, are clearly 
brought out. 

Although the scale is small (1 in. to 10 miles) 
some useful preliminary information with regard 
to depths to water-bearing strata over the whole 
area, and to the coal measures of the Kent Coal¬ 
field, can be obtained by the engineering geologist, 
and as the oolours adopted are those used on the 
published maps of the Geological Survey, mow 
detailed information is readily obtainable. 

The utility of the model would be enhanced by 
the inclusion of a topographical map minted cm * 
‘flimsy 1 which could be applied to each formation. 
A few vertical sections would help the student to 
visualise the structure of the strata. . II. ft 
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Intermediate Products and the Last Stages of Carbohydrate Breakdown in the 
Metabolism of Muscle and in Alcoholic Fermentation* 


By Db. Otto Meyerhof 


T HE esterification of the phosphates may be 
regarded as the first step of the anfflrobio 
carbohydrate breakdown, not only in lactic acid 
formation in muscle, but also in alcoholic fermenta- i 
tjon. Whereas our earlier studies were principally 
concerned with the conditions under which this 
esterification occurs and the quantitative relatione 
connected with it, the stages following esterifi- . 
cation lead to the well-known end products, on 
one hand lactic acid, and on the other hand 
alcohol and carbon dioxide. I 


It has gradually become more certain that the 
hexose di-phosphoric acid, isol&ted by Harden 
and Young from yeast-press juice, occurs neither 
in living yeast nor in other intact cells or tissues. 
A hexose mono-phosphoric acid possessing the 
chemical properties of the ester isolated in 1914 
by Harden and Robison is always found ; and 
may be termed the ‘Robison’ eBter. This is par¬ 
ticularly true for the hexoBe phosphoric acid of 
muscle, discovered by Embden and termed by 
him Tactacidogen*. This is, for all practical 
purposes, identical with the Robison ester. 
Lohm&nn and Meyerhof showed, as Robison had 
already suspected, that this ester is not a uniform 
single substance, but a mixture, consisting of 
about three quarters aldose mono-phosphoric acid 
and one quarter ketose mono-phosphoric acid. 
This is worthy of notice in view of the relations 
existing between these esters and the hexose 
di-phosphoric acid, for the Harden-Young ester 
is a fructose di-phosphoric acid, while the 
mono-ester obtained by Neuberg by splitting off 
a phosphoric acid group from the di-ester is also 
a fructose ester. 

Dr. Lohm&nn succeeded not long ago in solving 
the puzzle. The Robison and the Embden esters 
are nothing other than an equilibrium mixture of 
both components. This equilibrium mixture is 
formed in a few seconds from either the pure 
glucose or fructose ester in the presence of an 
enzyme found in all cells. Next, the enzymatic 
conversion of the Harden-Young ester into a 
mono-ester produced in no case the Neuberg 
ketose ester, obtained by acid hydrolysis, but 
always the Robison-Embden ester. It was 
poMible to split off one phosphoric acid group by 
uring dialysed aqueous muscle extract. The 
organic component of the co-enzyme, adenylpyro- 
phosphorio add, was thus dialysed away. Mag¬ 
nesium ion, the inorganic component, was then 
added. Muscle extract has no effect at all upon 
hexose di-phosphoric acid in the absence of mag¬ 
nesium and adenylpyrophosphate. With mag- 
neriiftn & Y on&, however, one phosphoric acid group 
* split off. 


hi the Biochemical Cwnbrid**, In 


The formation of the Robison ester under this 
condition may be explained by the following 
observation: if, instead of hexose di-phosphoric 
acid, one takes the Neuberg ester and adds it to 
muscle extract, the Robison-Embden ester ap¬ 
pears after a few seconds. This last conversion 
takes place not only in magnesium-free extracts, 
but also in very dilute, thoroughly dialysed 
enzyme solutions of any origin. In every case, this 
conversion leads not to a pure glucose mono- 
phosphoric acid, but to an equilibrium mixture 
consisting of 70 per cent aldose phosphoric acid 
and 30 per cent unchanged fructose phosphoric 
acid. It can be shown that this is a true equilibrium 
by beginning with a pure or nearly pure gluoose- 
mono-phosphoric acid, obtained either according 
to Lonmann by a partial acid hydrolysis of the 
Embden ester, or even better by using the method 
of Robison and Morgan. A part of this glucose 



mono-phosphoric acid is converted into fructose 
phosphoric aoid. The reaction comes to equilibrium 
again, when 30 per cent of the fructose component 
has been formed (see Fig, 1). With this, one of 
the difficulties which spoke against the mutual 
conversion of the Harden-Young ester and the 
Robison-Embden ester was removed. Such 
conversions in both directions play indeed an 
important part in carbohydrate metabolism. 

The next question is, what is the next inter¬ 
mediary step in carbohydrate breakdown 1 An 
excellent teohnical aid in the study of this problem 
is the addition of sodium fluoride to the enzyme 
mixture. Embden observed many years ago that 
addition of sodium fluoride inhibited the lactic 
acid production of muscle, but that at the same 
thne the hexose phosphoric acid increased. The 
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isolation of the Harden-Young hexose di-phos- 
phoric acid under these conditions led to the 
suggestion that this acid was perhaps the pre¬ 
formed precursor of lactic acid. This conception 
must be limited in two ways, first, that the 
diphosphate is not preformed, but results from 
conversion of other esters. This conversion is due 
to the change in the course of the reaction resulting 
from the mincing of the tissue and the influence 
of the fluoride ion. Secondly, only a part of the 
ester accumulated here is the true Harden-Young 
ester. Lohmann showed in 1930 that a considerable 


same time that the phosphoglyoerio acid is trans¬ 
formed into pyruvic acid by minced muscle as 
shown in section C of Table 1. Embden therefore 
suspected that a-glycero-phosphorio acid appeared 
at the same time as a reduction product. He did 
not suoceed, however, in isolating this subs tan oe. 
He set up a scheme for the breakdown of hexose 
di-phosphoric acid to lactic acid, shown in Table 1, 
which our investigations have shown to be essen¬ 
tially correct. 

At the time Embden published his important 
results we had already suoceoded in our laboratory 
" in obtaining a-glyoero-phosphoric 


A. 

B. 

C. 

I) 


Table 1. Embdcn'ij schcmo. 


Fructoflodlphoftpborlc acid 


1 Glycericaldehydcphoaphorio acid 
-f 1 Dloxyftcdtoncphogphoric arid 

1 Phosphoglycerlo add 

1 Pyruvic add -f 

1 a-Olycerophoflphoric add 


1 G1 yceriraldehydephospl 1 orlc acid + 
1 I/ioxyacctonephoflphorlc acid 

1 u-Glyccro* phosphoric acid + 

1 PhoBpnoglyoeric acid 

1 Pyruvio add + 1 Phosphoric add 

1 Lactic add + 

1 Trioflo phosphoric aold 


acid, not only from the Lohmann 
ester but also as a dismutation 
product by fixing the pyruvic acid 
with sulphite. The formation of 
pyruvic acid under anaerobic con¬ 
ditions in minced muscle has been 
described by various authors. 


part, and under some conditions even the whole, 
of the ester present is not identical with the 
Harden-Young ester ; although the elementary 
constitution is the same. He called it at that time 
the ‘unhydrolysable’ ester, because normal hydro¬ 
chloric acid at 100° splits off a phosphoric acid 
group very much more slowly than in the case of 
.the Harden-Young ester. This is clearly seen from 
the curves published by Lohmann 1 . The hydrolysis 
curves show the ester transformation by the fluoride- 
containing muscle extracts after varying length 
4>f time. As this ‘Lohmann’ ester is formed not 
only in the presence of glycogen, but also from the 
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Harden-Young ester, without the splitting off of 
phosphoric acid, it must be a rearrangement 
product. This rearrangement product was con¬ 
verted enzymatically into lactic add. More details 
concerning this ester were not found at the time 
although one suspeoted it of being a hexose di- 
phosphoric acid. 

At the beginning of this year, Embden reported 
the important observation that under the con¬ 
ditions defined by Lohmann, glyceric-acid-mono- 
phosphoric acid (abbreviated ^phospbo-glyoerio 
acid*) could be identified.' He discovered at the 


Amandus Hahn in Germany and Case in Cambridge 
have occupied themselves with this problem. 

Hahn concluded from his experiments that a 
quarter of the lactic acid accumulating anaerob¬ 
ically in muscle was converted into pyruvic acid, 
the oxidation being accomplished by preformed 
hydrogen acceptors present in the tissue. That 
this was impossible could be seen from the 
experiments of Case, to whom we owe an 
accurate and simple method for quantitative 
determination of small amounts of pyruvio 
acid. He found that in an aqueous muscle extract 
addition of starch and sulphite led to a large 
increase in the pyruvic acid, whereas addition 
of sulphite and lactate led only to a very small 
increase. The pyruvic acid must therefore 
originate from the carbohydrate, the quantity 
found being greatly increased by the sulphite used 
to fix the acid. 

In our own work, the quantitative relationship 
in this formation of pyruvic acid and the origin 
of the oxygen neoessary under the anaerobic con¬ 
ditions were thoroughly investigated. The assumed 
conversion of a quarter of the lactic acid formed 
under anaerobic conditions in muscle tissue into 
pyruvic acid was not in agreement with former 
observations of mine showing the very dose 
correspondence of carbohydrate disappearance ami 
lactic acid formation. However, upon repeating 
the experiments under the same conditions, pyruvio 
acid was found, but only in a quantity of 3-5 pet 
cent of the lactic acid formed at the same time; 

The earlier failure to notice this small quantity 
of pyruvio acid and the consequent maintenance 
of an approximate equality between carbohydrate 
disappearance and lactic acid formation arc not 
difficult to understand. The pyruvio add yield 
increases, however, when one minces the muscle 
finer, or adds sulphite as a fixative, or w hen 
glycogen, or still better, hexose di-phosphorio add 
is added in excess. By using all these together the 
yield of pyruvio add can be increased 
I cent of the lactic a^id fonued at the ssme ti^/ 
In muscle: extract: ^ ',1 
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considerably more pyruvic than lactic acid. This 
could also be concluded from certain experiments 
of Case. We came another step further, however, 
in the search for the source of the oxygen necessary 
under anaerobic conditions. As already mentioned, 
I found, working with Kiessling, a-glycero- 
phosphorio acid as a dismutation product. 

Embden had already observed that simultaneous 
addition of phosphoglycerio acid and glycero- 
phosphorio acid to muscle tissue caused an in¬ 
creased formation of lactic acid. If then the 


Embden scheme was correct, neither addition of 
pyruvic arid alone, nor of a-glycero-phosphorio 
arid alone to carbohydrate-free musole extract 
should load to lactic acid production. On the other 
hand, addition of both at the same time should 
lead to the production of laotic acid, whereby 
twice as much lactic acid should be formed as 

5 yruvic acid disappears. This is actually the case. 

'he phosphate group split from glyeero-phosphoric 
acid and the glycerol group disappears in exactly 
the quantity necessary to account for half the 
lactic acid formed. This is equation B shown 
in Fig. 2, 

The a-glycero - phosphoric acid isolated from the 
muscle is the /-component. This compound, as was 
known from former studies of theglycero-phosphoric 
acids, shows no measurable rotation. When one in¬ 
vestigates, however, the dimethylester of the 
di-raethyl other, which we prepared according to 
Karrer’B directions, a specific rotation [a]^of — 4 -5° 
is found. Only this l- acid, and not the optical 
antipode reacts with pyruvic acid to form lactic 
acid. 


Fig. 3 shows the time course of the formation 
of lactic acid in muscle extract containing an 
excess of pyruvic acid, when known quantities of 
the natural or synthetic a-glycero-phosphorio acid 
arc present. The broken lines show the laotic 
acid formation when the natural Z-produot isolated 
from the musole was used. The lower curve shows 
the experiments when a quantity of acid cor¬ 
responding to 5*9 mgm. of glycerol was used. The 
other curve corresponds to 11*9 mgm. glycerol 
per 10 c.c. extract. For the other experiments, 
shown by the solid lines, a double quantity of the 
raeemio acid was used, for the lower corresponding 
to 11 *7 mgm. for the upper to 24*0 mgm. glycerol. 
If we examine the horizontal portions of the curve 
where the lactic acid production has reached a 
constant value, we see that, in comparison to the 
control, for 5 9 mgm. glycerol 12 mgm. of laotic 
arid have been formed and for 11 k 9 mgm. glycerol 
24‘0 mgm. lactic acid ; that is, each time two 
molecules of lactic acid for one molecule ofglycerol; 
exactly as in the equation given, with the 
synthetic compound, however, only as much lactic 
arid is formed as there is glyoero-phosphorio arid 
present, (tee may also show directly, that only 
hajf the glyoero-phosphorio arid has reacted, from 
the deteminatioas of the phosphate split off. 

°becks exactly, butis only 
^ ^, In the scheme of Embden, 


pyruvic arid and glycero-phosphoric acid do not 
react directly to form two molecules of lactic acid, 
but instead form lactic acid and a triose phosphoric 
acid, the latter then rearranging to phosphoglycerio 
aoid and glycero-phosphoric acid. The resulting 
phosphoglycerio acid then yields pyruvic acid, 
which reacts again with glyoero-phosphorio acid 
until the whole has been converted into laotic acid. 
That this is the case is shown by the action of 
fluoride. Sodium fluoride inhibits the formation 
of lactic acid from carbohydrates. Now it can be 
seen that the effect is due to the inhibition of one 
partial reaction, namely the splitting off of phos¬ 
phoric acid from the phosphoglycerio acid. The 
other links in the chain of reactions arc not in¬ 
fluenced by the fluoride ion. If, therefore, we add 
excess pyruvic acid and a-glyccro-phosphoric aoid 
to a muscle extract and add enough fluoride to 
stop completely the amerobie breakdown of 
glycogen and hexose di-phosphate, we obtain exaotly 
as much lactic acid as without fluoride. But now 
the disappearance of pyruvio acid and the forma¬ 
tion of lactic arid are exactly equivalent. This is 
expressed in equation C in Fig. 2. 

In this case no phosphate has been split off and 
the glycero-phosphoric acid in the presenoe of an 
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exoess of pyruvic acid is completely converted 
into phospnoglyceric aoid. This course of the 
reaction can only then take place, if the pyruvic 
aoid and the glycero-phosphoric arid do not react 
directly to form two molecules of laotic acid, but if 
one half becomes triose phosphate which then 
rearranges. The glycero-phosphoric aoid thus 
formed can again react with pyruvic aoid but the 
phosphate group of phosphoglyoerio acid is not 
split off. That proceeds until all the glyoero- 
phosphorio aoid is oxidised to phosphoglycerio 
acid. Sodium fluoride acts therefore as a trap for 
the phosphoglyoerio arid and thus no inorganic 
phosphate is set free during the lactic' acid pro¬ 
duction. 

It is very interesting that monoiodoaoetic arid, 
which also inhibits the splitting of carbohydrates, 
affects the reaction at an entirely different point. 
In muscle extract poisoned with iodoaoetio arid 
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the splitting off of the phosphate of phospho- 
glyceric acid and the consequent formation of 
pyruvic add proceed undisturbed. The pyruvic 
acid cannot, however, react with the glycero- 
phoephoric acid, so that here no lactic acid forma¬ 
tion takes place. 

These results could also be explained in another 
way. The triose phosphoric acid appearing as an 
intermediate during the reaction between pyruvic 
acid and glycero-phosphoric acid might itself be 
resyntheeised to hexose di-phosphoric acid which 
then decomposes into an oxidised and a reduced 
half. This interpretation, that the splitting of the 
carbon-carbon bond at the 3 : 4 position is at 
the same time an oxidation-reduction prooess, 
certainly has its merits. However, the behaviour 
of glyceric aldehyde phosphoric acid lends support 
to the supposition of a previous decomposition to 
triose phosphoric acid. H. O. L. Fischer, the son 
of Emil Fischer, succeeded not long ago in synthe¬ 
sising glyceric aldehyde phosphoric acid. Smythe 
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and Gerischer, working in O. Warburg's institute, 
showed that the dextro-rotary component of this 
racemic compound is easily fermented and Embden 
has observed abundant formation of lactic arid 
on addition of glyceric aldehyde phosphoric arid 
to muscle tissue. 

Thanks to the courtesy of Dr. Fischer, I was 
able to study the appearance of intermediate pro¬ 
ducts in muscle extract during the reactions of 
this substance. Actually, exactly one half, that is 
one optical component, was transformed into 
phosphogly ceric acid and glycero -phosphoric arid. 
In the muscle extraot with added sulphite, but 
without fluoride, pyruvic acid and glycero-phos¬ 
phoric acid were formed. The glyceric aldehyde 
phosphoric acid thus behaves exactly as does the 
intermediary product. This is thus the first synthetic 
ester that is converted into lactic acid as easily 
and by the same path as the biological esters. 

1 Biot hem . 222 , 337 t Fig. 8 ; 1030. 

(To be continued.) 


Ionospheric Investigations in High Latitudes 


By Prof. E. V. Appleton, f.r,i 

I N connexion with the international Polar Year 
1932-33, a series of wireless observations has 
been made at Tromso (lat. 69° 39*8'N. ; long. 
18° 56*9' E.) in Norway. The fundamental aim 
of the work may be briefly stated to be the in¬ 
vestigation of ionospheric conditions in high 
latitudes and of the relation between these con¬ 
ditions and magnetic and auroral disturbance. 
The observations may be regarded as an extension 
of the work previously conducted on similar lines 
in south-east England by British workers under 
the auspices of the Radio Research Board of the 
Department of Scientific and Industrial Research. 
The expedition to Norway for the thirteen months 
of the Internationa] Polar Year has been sent out 
by that Department and contributions towards the 
total cost have been made by the British National 
Ccxmnittee for the Second Polar Year and by the 
Council of the Institution of Electrical Engineers, 
Special facilities and privileges have been 
accorded to the expedition by the Norwegian 
Government and by the Norwegian Committee 
for Cosmic Physics, while the latter body invited 
us to make our principal receiving station at the 
Auroral Observatory, Trcmso, where laboratory 
and living accommodation has been provided. 
The sending station was erected at Sim&vik, about 
20 km. north of Tromse, on the island of Ring- 
vassoy. The choice of these sites and many other 
helpful arrangements were made for us by Mr. 
A. A. Watson Watt, who visited Trcmse in March, 
1932. It has proved a great advantage to have the 
receiving site at the Observatory at Tromse, where 
the magnetic records have been immediately avail¬ 
able and whereDirectorHaT&ng and Mr.E.Tonsberg 
have given us every other powible^assistanoe. A 
member of our party, Mr. W. C. Brown, has been 


R. Naismith and G. Builder 

in charge of the sending station at Simavik during 
the whole period of the observations. 

The expedition arrived in Tromso on July 15, 
1932, and the sending and receiving stations were 
erected and in working order by July 22. Observa¬ 
tions according to the programme prepared by the 
Polar Year Sub-Committee of the Union Radio 
Scientifique Internationale and in accordance with 
a special British programme have been carried 
out Bince the beginning of August 1932, while 
corresponding measurements for purposes of com¬ 
parison have been made in south-east England. A 
full account of the results obtained must naturally 
await the completion of the remainder of the series 
of observations and the full reduction of the data ; 
but since the beginning of the work certain results 
have been immediately apparent and their con¬ 
tinued confirmation prompts this interim statement. 

Before proceeding to summarise some of the 
salient results obtained, it may perhaps be useful 
to mention the kind of problem which it was hoped 
would be solved by a comparison of ionospheric 
measurements in high and temperate latitudes. 
If ultra-violet light is the ionising agency for either 
of the two main reflecting regions in the upper 
atmosphere, we should expect that region to be 
more strongly ionised by day than by night, and 
also to be of lower electrical content at Tromso 
than in south-east England. On the other hand, 
if charged particles, entering the earth's atmo¬ 
sphere from outside, constitute the ionising agency, 
the influence of the earth’s magnetic field is such 
that these particles should be expected to con- 
verge near the magnetic poles and also to impinge 
on the dark side of the earth. In this caae il v^l 
readily be seen that their ettebm sht^^^ 
different from those 
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light. On the immediately practical aide, it 
was hoped that the investigations would perhaps 
also elucidate the special difficulties which occur 
in effecting communication in circumstances in 
which the wireless ray traverses the polar caps. 

The results summarised below bear directly on 
both these matters. 

(а) General. In the first place, it may be 
stated that the prosecution of ionospheric investiga¬ 
tion in a region so liable to magnetic disturbance 
as Tromso has emphasised the importance of the 
result, previously found from measurements of 
ionisation in England, that an increase in ionisa¬ 
tion, as measured by radio methods, is very 
frequently found to occur with a magnetic storm. 
In high latitudes, however, the correlation is very 
much more marked because the magnetic dis¬ 
turbances themselves and the corresponding in¬ 
creases of ionisation are of very much greater 
magnitude. So far as wireless observations are 
concerned, the distinction between results on 
magnetically quiet and magnetically disturbed 
days is therefore a vital one. 

(б) The Upper and Lower Reflecting Regions in 
Tromso . For undisturbed conditions there are 
usually the two reflecting regions which have been 
observed in England. We shall refer to them as 
the upper and lower reflecting regions. Regarding 
'normality’ as the behaviour exhibited by the 
corresponding regions over south-east England, 
then we can say that the upper region at Tromso 
is the more normal of the two. In this connexion 
it will be remembered that the lower region is at 
approximately the same height as the most fre¬ 
quent aurorae 

(c) Undisturbed Conditions. For undisturbed 
conditions it is quite clear that the daily maximum 
ionisation content for both upper and lower 
regions is less at Tromso than that in south-east 
England. We find, on the other hand, that the 
seasonal variation of normal ionisation is greater 
in high than in temperate latitudes. As an example 
of the order of magnitude of the ratio of maximum 
noon ionisation in Tromso to that in England, we 
may quote the equinox value of 00-70 per cent. 
This ratio is, we imagine, of the order whioh could 
be predicted from Prof. S. Chapman’s theory of 
atmospheric ionisation by monochromatic radia¬ 
tion, and suggests very strongly that the ordinary 
undisturbed ionisation value is that caused by 
ultra-violet light from the sun. For undisturbed 
conditions the normal diurnal variation, with the 
usual sunrise and sunset correlation, is always 
evident with the upper region. 

{d) Disturbed Conditions. One of the most 
remarkable features of the results has been the 
frequent occurrence of disturbed conditions. This 
is particularly the case with the lower region. In 
contrast with England, the greatest ionisation 
densities measured for this region are encountered 
hot at notyi* but during the night (usually from 
20-00 hi . pnwords). In fact, it may be said—using 
the veiy ajSpcial sense of ‘normal’ adopted above— 
that this region is more frequently ‘abnormal’ 


than ‘normal*. Now the magnetic records at 
Tromse show just the same frequency of abnor¬ 
mality. An evening without some kind of magnetic 
disturbance is exceptional, and such disturbances 
usually lost from 20*00 to 04 *00 (or sometimes 
from 16 *00 to 04 00) local time. The correlation 
between disturbed magnetic conditions and ab¬ 
normal ionisation is very close indeed ; a small 
disturbance during the night will be accompanied 
by an increase in lower region ionisation (this is 
specially noticeable when the general magnetic 
activity is low) while during conditions of intense 
magnetic activity wo find a complete cessation of 
echoes on all of the available wave-lengths (from 
500 metres to 20 metres) normally in use for the 
observations. The same complete absence of re¬ 
flection is found during the daytime both during 
and for some time after magnetic activity. This 
absence of echoes on all wave-lengths, which we 
have previously encountered in our work in 
temperate latitudes on only one occasion, cannot 
be due to electron-limitation, for the conditions 
for this could not occur so suddenly as does the 
disappearance of the echoes. Moreover, we have 
frequently been able to follow the increase of 
nocturnal ionisation during the progress of an 
individual storm. The absence of echoes must 
therefore be caused by absorption-limitation due 
to the production of ionisation at abnormally low 
levels. We must, in fact, conclude that the ionising 
agency which causes magnetic storms can produce 
ionisation at levels very definitely below that at 
which we can detect ionisation produced by 
ultra-violet light. This result is of special interest 
in connexion with Director Harang and Dr. 
Bauer*s measurements of occasional auroras ex¬ 
tending 20-30 kilometres below the level to which 
normal aurorae penetrate. 

Another striking feature of the ionospheric 
conditions is the violent fading and complexity 
of echoes which accompany the onset of a mag¬ 
netic disturbance. 

Our results as a whole, therefore, show that to 
account for wireless phenomena in high latitudes 
wo must take into account both the normal 
influence of ultra-violet light and the abnormal 
influence of ionising charged particles. The ionising 
charged particles produce electrification in and 
below the normal lower region. The fact that the 
ionisation is found to occur on the dark side of the 
earth is explicable on the theory of Birkeland as 
developed by Stermer. The absorption whioh 
occurs during the day is probably due to ionisa¬ 
tion caused by particles whioh are initially un¬ 
charged but acquire a charge in the early stages 
of their journey through the atmosphere. Our 
observations suggest that such particles are, in 
general, more penetrating than those whioh im¬ 
pinge on the dark side of the earth. The practical 
difficulty of maintaining communication over the 
polar cap can doubtless be traced to the frequent 
absence of reflection from the ionosphere whioh 
we have found to be so closely associated with 
conditions of magnetic activity. 
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Obit 

Dr. T. Rice Holmes 

E regret to record the death of Dr. T. Rice 
Holmes, the widely known authority on 
Julius Caesar, which took pface at the age of 
seventy-eight years on August 4 at Roehampton. 

Thomas Rice Edward Holmes was born on 
May 24, 1855, at Moycashel, Co. Westmeath, and 
was educated at Merchant Taylors’ School and 
Christ Church, Oxford, where he? was a junior 
student. He took second-class honours in classical 
moderations and a first in the honours school of 
modem history. After taking his degree he 
became a schoolmaster and in 1885, having held 
appointments at Lincoln and Blackheath, ho 
joined the staff of St. Paul’s School. Here he 
remained until his retirement from the teaching 
profession twenty-four years later. 

Holmes had already published two books, one 
on the Indian Mutiny and the other, “Four 
Famous Soldiers” (1889), which had received 
immediate and favourable acceptance from 
scholars, when his attention was turned to the 
study of Caesar’s “Commentaries” and the 
campaigns therein described. In 1899 he pub¬ 
lished “Caesar’s Conquest of Gaul” and in 1907 
“Ancient Britain and the Invasions of Caesar”. 
Iii these two books the problems of Caesar’s 
record were attacked with scholarly thoroughness. 
Their aim was not merely to elucidate the actual 
text, but also to give a complete picture of the his¬ 
torical background in the areas of Caesar’s opera¬ 
tions, by a critical interpretation of the whole 
relevant material, literary, topographical, archaeo¬ 
logical and ethnological. In the volume dealing 
with Britain, Holmes gave an account of the 
inhabitants of Britain from Palaeolithic times 
down to the invasions of Claudius in a.d. 43. 
Although he invariably made an exhaustive 
examination of the literary material bearing on 
his problems, his work was no mere exercise of 
the study. His conclusions, many of which 
traversed convincingly the views put forward by 
Napoleon III, were based upon detailed topo¬ 
graphical study and a careful investigation of the 
material evidence. His acute criticism of the 
interpretations of archeeological, linguistic and 
ethnological evidence put forward by others, 
especially by the late Sir John Rhys, whom he 
attacked with wit as well as scholarly penetration, 
led him to conclusions, many of which axe of 
permanent value in the study of the prehistory 
and early history of western Europe, even though 
much fresh evidence has accumulated, and will 
continue to accumulate, since he wrote. 

Holmes was also the author of other works on 
Roman history, written in his retirement, of 
which the most notable is “The Roman Republics”, 
continued in “The Architect of the Roman 
Empire”, published in 1929, 

Holmes’s work was recognised by an honorary 


ua r y 

degree of D.Litt. of the University of Oxford and 
the D.Litt. degree of the University of Dublin, 
and he was a member of the British Academy. 


Mr. H. F. Tagg 

The death on August 9 at the age of fifty-nine 
years of Mr. Harry F. Tagg, keeper of the Museum 
at the Royal Botanic Garden, Edinburgh, will be 
rogretted by horticulturists as well as botanists. 
For a period of nearly forty years ho had been 
associated with Edinburgh. Ho was appointed 
immediately after he had completed his training, 
and during the early years of his service his investi¬ 
gations covered a wide field. He was for a time, at 
the Botanic Garden, Edinburgh, the only assistant 
with scientific training, and he took a large share 
in the examination of material sent in from 
various sources for report. In the course of this 
essential work he devoted much of his attention to 
the diseases of plants and, as an expert upon the 
defects of timber, his advice was frequently 
sought. 

In the establishment of the museum part of the 
Garden Mr. Tagg was conspicuously successful. For 
the purpose of collecting material he undertook, 
some thirty years ago, a journey to the Antipodes 
and brought back an interesting and important col¬ 
lection. Especially noteworthy were his methods 
of mounting and preserving museum specimens. 
His technique was unique, and his exhibits are 
monuments to his skill and to the care and pride 
which he took in his work. 

In recent years the outstanding part of Mr. 
Tagg’s work has related to Rhododendron , a genus 
which, during the last quarter of a century, had 
been enriched by a great influx of new species from 
western China, Tibet and Burma. Mr. Tagg’s 
intimate acquaintance with this group of plants 
enabled him to deal successfully with much of 
this new material. In the Notes from the Royal 
Botanic Garden , Edinburgh , he described many new 
species, and there and elsewhere published several 
important original papers on the subject. Problems 
associated with this genus, and an enormous 
number of inquiries from all over the world, were 
dealt with by Mr, Tagg, and Mb work received 
recognition from many horticultural institutions. 
Under the guidance of the late Sir Isaac Bayley 
Balfour, he assisted in the arrangement of the 
genus and he was responsible in no small degree 
for that work of importance both to botanists and 
to horticulturists entitled “The Species of Rhodo¬ 
dendron", published by the Rhododendron Society 
in 1930. 

During the last year or two his health had begun 
to fail, but in the end his passing was sudden. 
Mr, Tagg was a fellow of the tinnean Society. He 
was unmarried. 
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N ews 

Colorado Beetle in Great Britain 

The recent occurrence of tho Colorado beetle in 
an allotment in the parish of Chad well St. Mary, 
Tilbury, has received considerable publicity through 
the Press. The pest is well known as being the most 
serious insect enemy of the potato in North America, 
where regular spraying of the foliage with arsenical 
compounds is nocossitatod in order to preserve the 
crop. During tho War, the insect was accidentally 
introduced into France at Bordeaux, where it flourished 
for a while before its presence was detected. Owing 
to the nature of the country, and the vast numbers 
of small gardens and cultivated areas in the vicinity 
of the city, tho post speedily obtained tt foothold. 
It is now gradually extending its range and has 
been reported from the Cherbourg district. The 
infestation at Tilbury is apparently a very slight 
one, since only three examples of the beetle have 
been discovered. Prompt action lias been taken by 
the director of the Pathological Laboratory of the 
Ministry of Agriculture, aided by a staff of inspectors, 
and all areas under potato within a 10-mile radius 
of Tilbury have been subjected to close examination. 
Approximately 2,000 acres of the crop are involved, 
and we learn from the Times that this area is being 
systematically sprayed with insecticides by Messrs. 
Solignum, Ltd., who are tho contractors for tho 
work. The possiblo advent of tho pest into Britain 
has boon the concern of tho Ministry of Agriculture 
ever since the insect established itself in France. 
The occurrence of further specimens in the future 
cannot be ignored and their prompt destruction is a 
matter of the utmost importance. Anyone, especially 
potato growers in the vicinity of ports, who finds a 
striped (not spotted) beetle, or any rod or yellowish 
grub feeding on potato foliage, will render definite 
service by reporting tho same to tho Ministry of 
Agriculture, 10, Whitehall Place, London, S.W.l. 
The Ministry requests that suspected specimens, 
securely packed, should bo forwarded to the above- 
mentioned address. If the label bears the instruction 
“O.H.M.S.” no postage need bo paid. 

Reindeer in Alaska 

The recent arrival at Kittigasuit, near the mouth 
of the Mackenzie River, from Sewark, Alaska, of the 
herd of nearly 3,000 reindeer purchased by the 
Canadian Government for a food supply for the 
Eskimos, bears witness to the success of the experi¬ 
ment of importing the reindeer (Rangifer tarandus) 
into Alaska from Siberia after the caribou (12. 
grcenlandicus) decreased and the natives were without 
sufficient food. In 1890, Dr. Sheldon Jackson, of the 
United States Bureau of Education, made a tour of 
tho Behring Sea in the revenue cutter Bear , and 
noticing the plight of the Alaskan natives and the 
absence of the reindeer, winch so much lightened 
conditions fei Siberia, returned to Washington with 
the idea of importing reindeer into Alaska. Sixteen 
reindeer were purchased from Siberia in 1891 and 
171 in and importations continued up to 1902, 


Views 

reaching the total of 1,280, when the Russian Govern¬ 
ment stopped the supplies. The reindoor in Alaska 
were loaned to experienced Lap herders for brooding, 
and rapidly increased in numbers. By 1905 they had 
reached 10,000, by 1915, 70,000, by 1920, 200,000 
and in 1929 wore estimated to number more than 
1,000,000, exclusive of more than 300,000 whioh 
were killed for food and clothing (C. J. Lomen, 
Scientific American , August, 1929). In 1901, the 
American Government loaned to an experienced Lap 
breeder, Alfred Niiima, 24 male and 75 female rein¬ 
deer. In 1900, Niiima returned 99 animals, keeping 
their offspring. In 1908 he divided his herd of 800 
with his wife, keeping 400 himself. As this herd grew, 
Niiima omployod other Lap herders, paying them in 
part with reindeer, and in 1914 ho sold his herd, 
which then numbered 1,200. In 1917 his former 
herders sold 1,717 and in 1921 an additional 1,606, 
all this the natural incroaso of the original 99. 

The importation into Alaska occurred chiefly at 
Port Clarence Bay, near tho town of Toller, but later 
when companies began brooding them at Nome, etc., 
ranges increased. Tho Buroau of Animal Biology of 
the United States Department of Agriculture founded 
a Reindeer Experimental Farm in 1920 at Fairbanks. 
At this station, and at sub-stations at Nome and on 
Nunivak Island, studios are made of fowling, breed¬ 
ing, and management practices essential to tho 
production of reindeer ; the diseases and parasites 
affecting reindeer ; and cross-breeding reindeer and 
wild caribou to increase moat production and to 
develop a Jargor and more hardy animal, better 
adapted to Alaskan conditions, and experiments are 
being made in the introduction of musk oxen and 
their domestication (Directory of Field Activities 
of the Bureau of Biology Survey; Miscellaneous 
Publications No. 49, United States Department of 
Agriculture, 1932). Reindeer are found to prefer the 
highlands to the coastal plain and range inland the 
greater part of the year, but the warm weather of 
early summer and the trouble of mosquitoes force 
them to seek the sea coast. 

Broadcasting in India 

The Indian Broadcasting Co. opened a station at 
Bombay in July, 1927. After suffering many vicissi¬ 
tudes it was taken over by tho Government of India 
in April 1930. On the celebration in the last week 
in July of the sixth anniversary of tho founding of 
broadcasting, Sir Frederick Sykes, Governor of Bom¬ 
bay, laid stress on the importance of broadcasting in 
India. The great difficulty the Indian Government 
has to contend against is to get in touch with the 
masses in order to oxplain policies and give authorita¬ 
tive news of public events. The future 'working of 
democratic schemes in India depends on accurate 
news being broadcast. A few experiments with 
selected sets in up-country centros have been made, 
but an elaborate organisation is required to develop 
all-India broadcasting and it will take time to build 
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this up. A serious difficulty to be overcome is the 
prevalence of piracy. Although registration and 
licence fees in Bombay amount to only ten rupees 
a year* it is believed that about fifty per cent of tho 
listeners-in are ‘pirates’. As many modem sets 
work without an aerial, it is particularly difficult to 
bring tho piratos to book. An officer has power to 
inspect and search houses and a severe penalty is 
exacted* but the evil still exists. 

An Alternative to the Severn Barrage 

In supplying electrical energy economically, it is 
very desirable that all tho machines in use should bo 
running as nearly as possible continuously at their 
full load. Tho overhead costs divided by the output 
will thus bo a minimum. If tho machinery were 
only to run for one hour per day at full load and for 
23 hours por day at a tenth load, nine-tenths of the 
machines would be lying idle most of tho time. If 
a cheap method of storing electrical energy could be 
invented, wo could effect great economics by having 
only a few machines, all of which would run fully 
loaded. In an article in the Times of August 24, Mr. 
J. W. Meares criticises the Severn barrage scheme 
from this point of view. Between the ebb and flow of 
the tide there are periods when the turbines must 
necessarily be inactive, and hence the load on them 
would be far from being continuous. The chief item in 
the cost of the scheme is tho dam itself. Provision 
would probably bo made for utilising the fortnightly 
spring tides, and so the load would havo a fortnightly 
fluctuation superposed on the usual twice-a-day one. 
Mr. Meares suggests that, without using the tides at 
all* a great deal of electric energy might be generatod 
and stored at some of our steam driven stations. 
All that would bo necessary is to use them to pump 
water to some elevated reservoir, one situated on a 
hill for example. At times of peak load this water 
could be used to drive turbo-electric sets, the elec¬ 
tricity generated being transmitted to help supply 
the load. At first sight it appears a much cheaper 
method of helping the national supply than utilising 
the tides. In many cases also tho necessary works 
could be completed in a fraction of the time required 
for the Severn barrage. It is satisfactory to remember 
that when the prieo of coal gets much dearer, we 
have always tidal power in reserve. 

Electric Lighting in the Isle of Man 

In 1928 a commission was appointed to inquire 
into the best methods of supplying the Islo of Man 
with electric light and power. This resulted in the 
appointment of an Electricity Board in 1932 to carry 
out a scheme of supply which is not unlike that 
adopted in the English ‘grid*. Tho scheme covers 
the whole of the island except 17 square miles 
supplied by the Douglas Corporation. It consists 
broadly of an overhead ring main at 83 kilovolts 
from which tappings con bo taken for the con¬ 
sumers. According to tho Electrical Times for August 
10, the first part of tho line was inaugurated on 
August 3. Considering that the first pole of the line 
was erected on April 18* this shows how expert 


electricians have become in overhead construction. 
There are now approximately seventy miles of steel- 
cored aluminium conductors erected. The supply is 
taken from the Douglas Corporation works, the supply 
being stepped up from 3,300 to 33,000 volts at a sub¬ 
station before it comes to the high tension ring main. 
The overhead lines are carried on creosoted fir poles* 
but H poles aro used in special positions. Although 
tho lines operate at 33 kilovolts, they satisfy the 
British Standard Specification for 66 kilovolts. The 
low-tension substations connected with the ring main 
supply consumers at 400 volts for power and 230 
volts for fighting. The normal span adopted between 
poles is 400 feet but in a few cases it was nocosaary 
to resort to much longer spans on account of the 
contour of tho ground and way leave difficulties. 
The longest span of 1*013 ft. is at the well-known 
Laxey Glen. The supports on each side of this span 
aro throe poles, each pole carrying one of the throe 
phase conductors. 

Synthetic Corundum for Jewel Bearings 

In 1904 Prof. A. Vemeuil published an account 
of his successful experiments on the artificial repro¬ 
duction of ruby. He pointed out at the time that 
his method of crystallising was of considerable 
commercial interest, but at first most attention was 
paid to producing decorative goms. Tho watch¬ 
making industry was the first to adopt these gems 
for the bearings in watches. Their uniform colour 
and modorate price have led to their general adoption 
in this industry. In a paper on “Synthetic Corun¬ 
dum for Jewel Bearings” by E. G. Landmeier, 
published in the Journal of the Institution of Electrical 
Engineers for May, a description is given of the 
manufacturing processes used in the production of 
rough synthetic corundum and of jewel bearings for 
electric meters and other measuring instruments. 
A description is also given of the methods now used 
for the synthesis of sapphire. It was stated that it 
is difficult to obtain natural stones as hard and as 
uniform as synthetic ones. A few years ago* practical 
men found it difficult to believe that synthetic 
stones grown in the chemical laboratory in a few 
hours could equal natural stones. It has to be 
remembered that special processes have now made it 
possible to obtain for tho synthesis of corundum 
raw material of the highest purity, which is only 
rarely found in Nature. Numerous photographs 
are shown illustrating the effect of a rotating pivot 
on the jewel. Communications from several engin¬ 
eers discussing the author's conclusions are published 
at the end of the paper. Manufacturers of meters 
apparently are not yet agreed as to the relative 
lengths of the lives of the synthetic and natural jewel 
bearings. 

World Oil Production 

The Petroleum Economics Division of the United 
States Bureau of Mines has recently published results 
of its annual statistical survey of the world crude 
petroleum production for 1932 (Mineral Market 
Reports No. 183). During this year the total amount 
produced was 1,305 million barrels* representing a 
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decrease of nearly 67 million barrels, or 5 per cent, of 
the total recorded for the previous year. The analysis 
of production by countries is interesting. For 
example, in 1930 the seoond largest producer was 
Venezuela, while in 1931 Russia came second on the 
list, the United States taking as hitherto prior plaoe. 
In 1932 the production of Vonezuela still further 
decreased, Russia again taking second plaoe to the 
United States, the total output of which was 781 
million barrels, or about 60 per cent of the world’s 
total. Of the British Empire resources, Trinidad is 
tenth on the list with a production of 10 million 
barrels. British India was responsible for 8 million 
barrels ; Sarawak for a little more than 2 million 
barrels ; Egypt for 1} million barrels ; Canada for 
1 million barrels, a noteworthy decline. The output 
of oil from Persia showed an increase over the pre¬ 
vious two years with a total of 49 million barrels, 
while that from Iraq remained much the same at 
a little less than 1 million barrels. It is probably safo 
to say that the general decrease in production for the 
year of some 67 million barrels is due rather to such 
measures of conservation as may have been satis¬ 
factorily adopted and also to general marketing con¬ 
ditions, rather than to any noteworthy decline in the 
actual natural resources of petroleum. 

Forecasting Rainfall in Queensland 

Many parts of Australia lie on the marginal zone 
in which the rainfall is sufficient in good years but in 
bad years drops below the level required to maintain 
the pastures. Disastrous droughts have occurred 
from time to time in the past, and may be expected 
to recur in the future, but hitherto no satisfactory 
method of forecasting them has been found. Mr. 
Inigo Jones, direotor of the Bureau of Seasonal Fore¬ 
casting in Brisbane, has been investigating the 
problem, and as a basis for study, he has collected 
all the available long records of rainfall in Queensland, 
including 169 stations, whioh he has published in the 
form of monthly tables. The lines on which Mr. 
Inigo Jones is attacking the problem of foretelling 
these droughts are set out in another pamphlet, 
entitled "Seasonal forecasting" (Brisbane, 1932). He 
believes that the weather of Australia is dominated 
by solar influences, but that these cannot be expressed 
simply and directly by the sunspot curve. In some 
way the solar activity is governed by the revolutions 
of the planets, resulting in a multiplicity of cycles, 
but the author's ideas on the subject are vague. This 
would not matter so much if the meteorological data 
were handled scientifically, but he proceeds to 
"prove" this hypothesis by picking out the occasions 
on which the facts agree, more or less, with the 
theory. Perhaps a more thorough test is now in 
progress, baaed on the extensive rainfall data for 
Queensland referred to above. It may be remarked 
that one result of the planetary hypothesis is that 
the main sunspot cycle should be the period of 
Jupiter, 11*86 years, but the meteorological evidence 
is almost wholly in favour of the shorter cycle of just 
over 11 years, a a shown, for example, in the fluctua¬ 
tions of level of Lake George in Australia (Nature, 
tt2, m, Deo. 22, 1928). 


The Collecting Net 

The Collecting Net is a flourishing weekly publica¬ 
tion belonging exclusively to the biological institu¬ 
tions of Woods Hole. Nos. 1 and 2 of vol. 8 (July 1 
and 8, 1933) are now before us. The purpose of the 
journal is to assemble material of spocial interest to 
workers in the Marino Biological Laboratory, the 
Woods Hole Oceanographic Institution and the 
United States Bureau of Fisheries. The editorial 
contents are divided into four parts : results of the 
scientific work reported during the summer of Woods 
Hole ; items reporting the activities of members of 
the scientific institution of Woods Hole; world¬ 
wide news of the activities of institutions and in¬ 
dividuals working in tho field of biology ; the more 
important local news. There is a directory for 1933 
containing the names and addresses of investigators 
in the laboratories boside short articles on various 
researches and apparatus and laboratory notes. 
Interesting accounts of the Scripps Institution of 
Oceanography and of the Biological Laboratory of 
Cold Spring Harbor are written by thoir respective 
directors, Dr. Thomas Wayland Vaughan and Dr. 
Reginald G. Harris. Tho annual subscription is only 
two dollars and tho magazine is well printed and 
illustrated. 

Marine Studies in South Africa 

Reports 8 and 9 of the Marine and Biological 
Survey of the Union of South Africa for 1929-31 
include two special reports as well as a large collection 
of important fishery statistics. The latter is the 
result of ox tens i vo investigation over the 2,600 miles 
of coast from St. Lucia Bay to Walvis Bay. In a 
valuable paper on the "Post-Brephalus Development 
of South African Macrura", W, von Bond© describes 
the various phyllosoma and puerulus larvse of the 
Palinuridae, Panuliridro, and Soyllaridro of this region. 
The work is well illustrated, and oontains interesting 
notes on the development of tho nervous system. 
It is unfortunate that the method of describing larvae 
from the plankton samples does not permit of 
identification of species. Much experimental work 
on these lines remains to be done. In the second 
paper, on "Hydrographical Investigations in South 
African Seas", J. M. Marehand makes a survey of 
the variation in temperature and salinity throughout 
the years 1929-31. He notes the effeot of the Mosam- 
bique and Benguela currents on the coast of the sub¬ 
continent, but it is naturally impossible at present to 
make more than very broad generalisations when 
working over such a large area. 

Marine Biological Station at Ghardaga 

The faculty of science of the Egyptian University 
has issued a report in English for 1931-32 containing 
a description of researches by members of the staff 
and a somewhat detailed account of the marine 
biological station at Ghardaga, which is situated on 
the edge of a group of extensive coral reefs. Corals 
of hundreds of different species, especially Madre- 
poraria and Alcyonaria, cover the edges of most of 
the reefs to a depth of 6-6 fathoms and are in such 
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profusion that all the biological institutions of 
Europe and the United States can, it is said, be 
supplied without stint from this source. 

New Antarctic Expeditions 

Two American expeditions to the antarctic tire 
announced in the Polar Record for July. The Ells¬ 
worth expedition has for its object a trans-antarctio 
flight to discover the? nature of the land between 
the Ross and Weddell Seas. -From a base, which it 
is hoped to establish in the Bay of Whales, Ross 
Barrier, in December, it is proposed to fly to the 
south of the Weddell Sea and buck, without landing 
on the way. This flight of 2,900 miles is expected to 
take ten hours. The expedition does not expect to 
spend more than a week at its base and is not to 
winter. On the other hand, Admiral R. E. Byrd 
proposes to winter in the south, taking with him a 
large number of dogs and several motor tractors 
besides an aeroplane. His expedition will have a 
personnel of about forty and is planned to sail this 
autumn. Details are not yet announced but the plans 
include a flight to the soizth pole and exploratory 
work to the east of the Ross Sea. 

New Islands in the Arctic 

The Society for Cultural Relations has issued a 
report stating that a new group of islands has been 
discovered in the arctic by the expedition aboard 
the icebreaker Sibiryak . The news was conveyed 
by a radiogram from Prof. Wiese, head of the expedi¬ 
tion, to the Arctic Institute in Leningrad. The 
islands lie to the south-west of the Izvestia, a group 
of islands south-west of Solitude Island discovered 
last year by the icebreaker Rusanov. 

Carnegie Institution of Washington 

The report of the President of the Carnegie 
Institution of Washington for 1932 contains a 
brief account of the broad lines upon which 
the Institution has organised its distribution 
of grants. It aims - at the greatest service 
through investigation, and at the same time the 
fullest use of tho advances made. 4 ‘Attainment 
of the highest values in an institution devoted to 
research depends in a measure upon the extent to 
which touch can be maintained with the fields of 
application, stimulation, and spiritual refreshment 
through which they may contribute to life.” Keeping 
this aspect in view, the Carnegie Institution has 
recognised three lines along which it may aid the 
use of research contributions. First, it has formu¬ 
lated a scheme for permanent and detailed record 
of results coming from researches, so that they may 
be available to specialists in all fields of science. 
Secondly, continued effort has been directed toward 
study of tho broader interpretation of work accom¬ 
plished, and toward statement of conclusions in such 
manner that they may have the widest possible 
research and eduo&tional value. Thirdly, there is 
now being developed a series of studies, designed to 
review research activities having application aspects 
so important that united effort of all contributing 
agencies may be desirable. 


Agricultural Publications 

The third annual report (1931-1932) of the 
Executive Council of the Imperial Agricultural 
Bureaux (London : H.M. Stationery Office. 1*. net) 
shows that important developments have taken 
place during the year under review. The outstanding 
feature of the report is that it marks for the first 
time tho regular issue of journals from practically 
all the eight bureaux. These journals embody 
information abstracted from scientific periodicals in 
almost every language and from almost every 
country. „ Horticultural Abstracts is issued by the 
Bureau of Fruit Production at East Mailing, the 
Veterinary Bulletin monthly from Weybridge, List of 
Publicaliotis Relating to Soils and Fertilisers monthly 
from Rothamsted, Plant Breeding Abstracts quarterly 
from Cambridge, Herbage Abstracts quarterly from 
Aberystwyth, Bulletin on Animal Genetics quarterly 
from Edinburgh. Abstracts on agricultural 
parasitology, which are prepared by the Bureau at 
St. Albans, appear in the Quarterly Journal of 
Helminthology , whilst the journal from Aberdeen— 
Nutrition Abstracts and Reviews —reveals co-operation 
between the Medical Research Council, the trustees 
of the Reid Library and the Executive Council of 
the Imperial Agricultural Bureaux. The analysis of 
the year’s expenditure bears testimony to the large 
part played by these journals in the work of the 
Bureaux. More than ninety per oent of the gross 
expenditure has been incurred in the examination, 
abstraction and distribution of scientific information, 
in the purchase of necessary scientific books and 
periodicals and in the publication of a number of 
special bibliographies on subjects of particular 
interest. 

Epidemiological Studies on Scarlet Fever 

The deaths from scarlet fever in England and 
Wales in 1851 numbered 13,634, whereas in 1931 
with a larger child-population they numbered only 
540. This remarkable change in mortality is the 
subject of a study by Miss Hilda Woods (Med. Res. 
Council, Sp. Rep. Series, No. 180. 1933). The 

diminution of scarlet fever deaths appears to be due 
essentially to lessened severity of the disease, and 
not to any general diminution in prevalence, and no 
evidenoe has been found to prove that hospital 
isolation has been effective in reducing either the 
prevalence or the mortality. The spread of scarlet 
fever has been attributed to various factors, but 
none seems to be generally applicable. Thus, in 
London scarlet fever is more prevalent in over¬ 
crowded areas, in Birmingham the greatest incidence 
is among the better class artisans, in Glasgow as 
overcrowding increases the attack-rate tends to 
d i min ish. In London there is a significant association 
between wet years and low prevalence, but no such 
association obtains in Liverpool, Manchester, or 
Birmingham. 

The Pasteur Institute of Southern India# Coonoor 
The annual report for 1031 of the Director* Major 
Iyengar, of the Pasteur Institute of Southern India* 
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which has only recently been received, states that 
Semple’s carbolised sheep vaccine was in use through¬ 
out the year, and that 130,821 doses of anti-rabic 
vaccine were issued. The number of patients treated 
at the Institute was 645, and 8,056 persons were 
treated at the centres. The deaths from hydrophobia 
in these two groups numbered 7 and 00 respectively, 
giving mortality rates of 1-28 and 0*74 per cent. 
Hydrophobia is still very prevalent in the Madras 
Presidency, no less than 661 doatha from this disease 
being reported during 1931. The remainder of the 
report gives a complete analysis of the work of the 
Institute and of results obtained in a Beries of 
statistical tablos. 

Medical Radiology in Canada 

The promotion of co-operation between radio¬ 
logists and physicists was discussed at a Conference 
which met recently at Kingston, Canada, and the 
formation of an 'associate committee’ on medical 
radiology by tho National Research Council of 
Canada was recommended. Tho Council was asked 
to maintain standards of radiation in its laboratories 
at Ottawa, and to construct portable sub-standards 
for use in treatment centres, as well as to undertake 
the distribution of important technical information 
to Canadian radiologists. 

Coventry Public Libraries 

There are seven public libraries in Coventry 
which are free to all who live, work or attend school 
in the city. It is important to have the latest text¬ 
books in engineering and technical scienoe in these 
libraries. Judging from a booklet entitled “Modem 
Technology” giving a list of recent books on these 
subjects, the Libraries Committee has to be con¬ 
gratulated on its selection. In tho Central Library 
(Gulson) the standard books of referonco, patent 
specifications, up-to-date trade returns and statistics 
and trade catalogues can be consulted. Information 
relating to local and other industries is also supplied 
on application, which may be made in person, by 
letter or by telephone, 

Announceoieuts 

A collection of Stoneworts (Ckarophyta) has been 
presented to the herbarium of tho University of Leeds 
by the Rev. G. R. Bullook-Webster, who has for 
many years specialised in this most interesting group 
of submerged aquatic plants, and who, in collabora¬ 
tion with the late James Groves, wrote a monograph 
of the family, which was printed by the Ray Society 
in 1920-24. The collection includes 42 sheets issued 
as Fascicles I and II, 1924, and 200 additional sheets 
collected in Great Britain, Ireland, France and 
Switzerland with a number of authors’ proof plates 
of illustrations. 

The Buromin Company of Pittsburg, which has made 
wide application of molecularly dehydrated phosphates 
of the alkali metals in water conditioning and washing, 
has founded an industrial fellowship at the Mellon 
institute for the purpose of investigating broadly the 


properties of these chemicals and of extending their 
uses in the industries, in medicine, and in the home. 
Special attention will be accorded to ‘Calgon’, which 
is essentially sodium metaphosphate. Dr. Bernard H. 
Gilmore, who has been solocted as the incumbent of 
this fellowship, started his research programme on 
Juno 15 and it is proposed to publish his findings as 
the researches progress. 

We have received from the Kastman Kodak Co., 
Rochester, New York, its leaflet "Synthetic Organic 
Chemicals”, vol. 6, No. 4, May, 1933, In addition 
to a list of thirty-five organic chemicals recently 
added to stock, the leaflet describes the use of cer¬ 
tain reagents for detecting platinum and palladium, 
with references to the original literature. Half the 
leaflet is occupied by a short but interesting article 
on the microscope as an aid to organic chemistry. 
An ‘anti-creep* distillation flask for use with organic 
liquids which boil at high temperatures is also 
described and illustrated. The essential feature of 
the apparatus is tho insertion of a comparatively 
large bulb (1 litre) in the side neck of a modified 
Claiscn flask (3 litres) so that the vapour escapes at 
right angles to its entrance ; the condensate returns 
to tho distillation flask. 

We have recently received vol. 9 of the Japanese 
Journal of Engineering published by the National 
Research Council of Japan. This volume contains 
abstracts, mainly in English, of 28 papers on civil 
engineering, 12 on naval architecture, 14 on the 
technology of ordnanco, 12 on metallurgy and 141 
on various branches of electrical engineering. The 
original papers were practically all in the Japanese 
language and were contributed to technical societies 
or journals in 1929. The abstracts are often of con¬ 
siderable length and enable the reader to follow tho 
work being done in engineering research in Japan. 
One of the electrical papers deals with the test of a 
30,000 k.v.a. asynchronous condenser installed in a 
Tokyo substation. The condenser was not only the 
first of its kind made in Japan, but was also the 
largest of its kind built in the world. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—An 
assistant master for chemistry, physics and mathe¬ 
matics at the Mining and Technical Institute and 
Junior Technical Day School, Pontardawo- Director 
of Education, County Hall, Cardiff (Sept. 5). Assistant 
lecturer in applied mathematics at University 
College, Swansea—Registrar (Sept. 5). Assistant 
marketing officer—Secretary, Ministry of Agri¬ 
culture and Fisheries, 10 Whitehall Place, London, 
S.W.l (Sept. 11). General manager and engineer of 
Halifax tramways and motor omnibus undertaking 
—Town Clerk (Sept. 11). Public analyst for the 
County Borough of Bournemouth—Town Clerk 
(Sept. *2). A physical chemist and an engineer for 
servioe either at the Building Research Station, near 
Watford, or at the Road Research Laboratory, 
Harmondsworth—Secretary, Department of Scientific 
and Industrial Research (Sept. 12). 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return t nor to correspond with 
the writers of ’, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous commimicationsi] 


X-Ray Interpretation of the Molecular Structure 
of Gelatine 


In a recent communication 1 it wan shown how 
X-ray studios indicate that the average dimensions 
associated with an amino-acid residue in an extended 
protein chain are of the order of 3j, 4£ and 9| A., 
the first being the length in the direction of the 
main-chain, the second the thickness of the main- 
chain, and the third the lateral extension of the aide- 
chains : it was shown also how these three quantities 
account for the observed avorage density of proteins 
and the weight per unit area of mono-inolocular pro¬ 
tein films. More recently 8 the arguments have been 
applied with some precision to the case of p-keratin, 
for which the dimensions in question aro found by 
X-rays to bo 3 -38, 4-65, and 9*8 A., respectively, 
while the density 3 is 1 *30 and the weighted mean 
residue weight about 115 (so far as can be ostimatod 
from available chemical analyses*). We can thus 
set out the following relation : 


3 *38 X 4 *65 x 9 *8 x 1 *30 
115 x'1’65 


= 106=1 (approx.) 


which is a reasonably strict demonstration of the 
point wo wished to make, namely, that the dimen¬ 
sions 3 *38, 4*65, and 9 *8 A. in p-keratin are on the 
average those of one amino-acid rosiduo. 

In general, interactions between the side-chains, 
both of one and the same main-chain and of neigh¬ 
bouring main-chains, distort the protein molecule 
and therefore diminish the avorage length of an 
amino-acid residue. 1 For example, wo have 3 *5 A. 
in silk fibroin, 3*38 A. in p-keratin, 3 *3 A. in stretched 
feather keratin, 3*1 A. in unstretched feather keratin, 
and 1 *7 A. in a-keratin. The question now arises as 
to what are the fundamental dimensions per residue 
in gelatine (and in collagen, too, since the X-ray photo¬ 
graphs are so similar). It was suggested 1 that the 
strong meridian arc, of spacing about 2*8 A., gives 
the length, while the side-dimensions are roughly 
those of the general postulate above. From a 
detailed consideration of the most recent chemical 
analyses wo are now r in a position to confirm this 
view. The appropriate numerical relation is as 
follows : 


2 *84 x 4-56 X 10*0 x 1 *346 
96 X 1 *65 


—1-1—1 (approx.). 


X-ray photographs of wool or hair stretched in 
steam show clearly how the attack of water mole¬ 
cules is confined almost entirely to the protein sido- 
chains*, and thereby give support of a purely geo¬ 
metrical kind to such ideas concerning swelling and 
organisation as have been put forward by Jordan 
Lloyd 1 and others. We have lately observed analogous 
effects in the X-ray photographs of a number of 
other proteins—-details will be published in due 
course—so that it now seems fairly certain that the 
allocation of side-spacings given above is in general 
correct, or at least offers a valuable guide among the 
difficulties encountered. In particular, gelatine and 


collagen show on water absorption a very marked 
increase in what we have called the side-chain 
spacing, and it is suggested here that this is the 
simple interpretation of the spacing changes which 
havo been investigated systematically by Katz* and 
others. In making the calculation given above we 
have used Katz’s values of the spacings of nearly 
anhydrous gelatine, and the density (1*346) of anhy¬ 
drous gelatine given by Frank (1912). The weighted 
mean residue weight (96) has boon derived from 
chemical analytical data which will be discussed at 
length elsewhere : they are based on the results of 
Dakin 7 modified so as to take account of the presence 
of the now amino-acid reported by van Slyke*. It 
will bo seen that the calculated number of residues 
(1*1) associated with the chosen X-ray dimensions 
agrees well with the number (1) predicted. 

The mean residue weight of the amino-acids in 
gelatine still not accounted for turns out to be 
about 123 : this number has boon derived by linking 
up the total nitrogen content and that of tho acids 
found with the fact that the analytical procedure 
adopted makes it probable that tho remaining acids 
are mono-amino-acids. If they are not, this only 
servos to bring the calculated value, 1*1, still nearer 
the predicted value of unity, and is therefore all to 
tho good. 

Further molecular investigations along tho above 
lines aro being continued. 

W. T. Astbtjry. 

W. R. Atkin. 

Textile Physios Laboratory and 

Leather Industries Department, 

University of Leeds. 

Aug. 7. 

1 W. T. Aatbury, Trans. Far. Soc. } 89, 103 ; 1933 : also pp. 140 
and 217. 

1 W. T. Astbury and H. J. Woods, “The Molecular Structure and 
Elastic Properties of Hair Keratin” (Roy. Soc., lu press). 

4 A. T. King, J. Text. I net., 17, T53 ; 1020. 

4 See, for example, S. 0. Barker, “Wool Quality*’ (K.M.B., 1031). 

• D. Jordan Lloyd, Biol. Rev., 7, 254 ; 1932 ; “Tho Swelling of 
Proteins'\ p. 74 (Conference of the International Society of Leather 
Trades' Chemists, 1932); J). Jordan Lloyd and H. Phillips, Trans. 
Far. Soc 89, 132 ; 1933. 

* J. It. KaU and J. C. Derkson, Rec. des Trav. Chim . det P.2L, 
51, 613; 1932. 

1 Dakin, Biochem. J 18, 290; 1918 ; J. Biol Chum ., 44 , 499; 1980. 

■ D. D. van Slyke and A. Hiller, Proe. Nat. Acad. Sex., 7, 186 ; 1921. 
Proc. Soc. Kxptl. Biol and Med., 88, 23 ; 1925. 


The Influences of Electrical and Magnetic Fields 
upon 'Spin' in Gaseous Detonations 

In continuation of our researches upon the 
phenomenon of ‘spin’ in gaseous detonations, during 
the past year or more Messrs. R. P. Fraser, W. H. 
Wheeler and myself have been studying the effects 
of strong electrical and magnetic fields thereon, with 
results indicating that the ‘head’ of detonation is a 
locus of an intensive ionisation of the medium. 

In one series of experiments, photographs were 
taken of 2CO+O a detonations in a tube of 1*26 cm. 
internal diameter fitted with a glass section in which 
a strong eloctric field could be maintained between 
two electrodes—one of which was a ring-shaped 
silver mirror specially deposited on the inside of the 
tube—30 cm. apart. 

In several ‘blank* experiments with no field, the 
detonation flame passed through the glass section with 
a constant velooity of 1765 metres per second showing 
a quite normal 'spin* with a frequency of circa 46,000 
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per sec. On the same flame entering and crossing a 
field of 3,000 volts per cm. in the + to — direction, 
its velocity fell to 1,720 in crossing but rose again 
to 1,760 metres per sec. on loaving the field, being 
thus slightly retarded between the electrodes ; the 
‘spin* was not, however, appreciably affected. But 
on reversing the polarity of the field, so that the 
flame entered by its — boundary and crossed it 
from — to + , not only was the ‘spin’ quickly and 
entirely suppressed, but detonation coasod, the flame 
speed being rapidly reduced from 1,755 to 910 
metres per sec. In the last-named case, moreover, 
the magnitude of the effect depended on the strength 
of the field applied ; and in other experiments 
decisive evidence was forthcoming that it was duo 
to the ‘field’ as such and not to any discharge through 
the burning medium. 

Experiments on the influence of magnetic fields 
upon the phenomena concorned are more difficult to 
carry out; and, inasmuch as ‘time’ is required beforo 
any appreciable effect can be observed, the field 
must bo applied over a much greater length of the 
explosion tube than is necessary with an electrical 
field. Indeed the magnitude of the effoct observed 
seems to depend both on the strength of tho field 
and the time during which the flame is exposed to it. 
Thus, for example, while unable to detect any 
appreciable effect on applying a longitudinal field 
of 40,000 gauss over a length of 1 *5 cm. (with a 
weakening field for JO cm. on either side thereof) 
to a 2CO-tO a dotonation flame--the time of passage 
of which through the region of maximum field- 
strength would be about 1/120,000 see. and through 
the whole fiold not exceeding 1/8,000 sec. only— 
on applying a longitudinal field of about 20,000 
gauss over a length of about 60 cm., there was 
always an appreciable fall, averaging about 60 metres 
per second, in the forward spoed of detonation in 
crossing the * field without, however, materially 
affecting the ‘spin’. 

We are still continuing these experiments, and 
extending them to other cases of gaseous detona¬ 
tions in which ‘spin’ has been observed, and before 
long we hope to publish full details concerning them, 
including what seems to us to be their interpretation 
and significance. Meanwhile, however, we desire 
through the columns of Natures to make this 
preliminary announcement of our results. 

I think it only due to my colleague, Mr. R. P. 
Eraser, to add that the success of our experiments 
is largely attributable to the wonderful new high¬ 
speed camera which in 1031 he designed, and with 
the aid of a generous grant from Nobel’s Explosives 
Go., Ltd., of Imperial Chemical Industries, Ltd., 
installed for the purpose in our research laboratories, 
where it may be seen by anyone interested in suoh 
high-speed photography. In it an 8 lb. stainless 
steel mirror is revolved in vacuo at any desired 
constant speed of up to 30,000 r.p.m. and projects 
the image of the explosion flame on to a stationary 
film, Its analysing power is four or five times that 
of any previous instrument, being equivalent to that 
of a film revolving inside a camera (the former 
method) with a vertical speed of a kilometre per 
second ; and it enables us to measure with precision 
periodic flame movements with frequencies up to a 
million, per second. 

William A. Bond. 

Imperial College of Science and Technology, 

South Kensington. 

Aug. 3. 


Politics and Religion in India 

The comments, published under “News and 
Views’* in Nature of August 12, upon Mr. M. K. 
Acliarya’s evidence before tho Indian Joint Select 
Comm it too, concerning tho views of the orthodox 
Hindu upon such subjects as Suttee , are most wel¬ 
come, for the matters dealt with are anthropological 
and essentially scientific. However, the statement 
that tho 170,000,000 Hindus, whom Mr. Acharya is 
said to represent, are not only orthodox (and therefore 
‘theologically* rather than ‘politically minded’ 1) but 
are, furthermore, inarticulate, requires explanation. 

No one has yet succeeded in defining Hinduism 
satisfactorily to tho many millions who answer to 
the name ; nor do all the inhabitants of India, who 
are not Muslim, Jain or Christian claim to be Hindus, 
which is the explanation of the introduction of the 
strange term animiftt in the Census of India schedules. 
Nor are tho gods of tho Telegu villager those of the 
Mahratta country. It is, therefore, to all intents and 
purposes impossible to understand the intended 
meaning of tho term ‘orthodox Hindu*. However, it 
is quite clear that the bulk of those who put them¬ 
selves forward, self-confessed, os orthodox Hindus, 
are not in the least unpolitically minded, or inarticu¬ 
late. It must be realised that in tho end any political 
party, appealing to sentiments of orthodox superiority 
in Hinduism, must be largely Brahman. The meat- 
eating, widow-marrying cultivator is automatically 
ruled out, though some Brahmans do eat meat. The 
village and small town artisan arc likewise to be 
ruled out almost entirely. The various classes of 
Brahman and various writing and trading castes 
remain. In fact, tho literate classes. Mr. Acharya’s 
support of Suttee cannot be bolstered up with any 
pseudo-scientific talk concerning ‘culture*. Suttee 
is new as things go in India, and at no time has been 
a general practice. No amount of ‘cultural’ senti¬ 
mentality can obscure its well-authenticated horrors. 

Tho final reference to the superiority of the village 
council to any future enlargement of the franchise, 
is in direct contradiction to my experience, which has 
been fairly wide, geographically, in the sub-continent, 
and was acquired as an invited guest, not as a 
Government official. No panchayat which I have wit¬ 
nessed, compounded on a village basis, and consisting 
of various castes, would, or could have met, untfl 
things had come to such a pass that its judgment 
was a foregone conclusion. Normally a panchayat 
is merely a means of arbitration, and consequently 
its finding is only too frequently set aside by an 
appeal to the proper court on the part of the loser. 
Caste panchayate still have sway in social affairs over 
the good caste-man, but the evil takes a ticket to the 
next station and, by means of it, removes himself 
some hundreds of miles from the society he has 
offended. 

Increased franchise alone can put the Indian 
peasant in the position of being able to oontrol those 
who are supposed to represent his interests. Unfor¬ 
tunately, few of India’s professional politicians come 
from villages, or care to spend a hot weather under 
such conditions. The enforced leisure of ,that season 
provides an excellent opportunity for talking things 
over. I' ’can only say that the experience of the 
peasant has obviously been such that I have found 
myself hard pressed to defend the democratic ideals 
for whioh it is so difficult to find a substitute. Certainly 
there is no disguising the hard-headed, common- 
sense and well-intentioned practicalness of the 
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Deccan cultivator. I must further bear witness that 
in my opinion the recent undeniable advance in 
village opinion concerning the practical issues is of 
enormous significance. Congress has taught tho 
villager non-co-operation. Unless he is given a fair 
hearing the weapon will assuredly prove a boomerang 
to those who will have to accept responsibility for 
the governance of tho new India. The problem is : 
Who is to spook for the villager ? Exactly how much, 
or how little, do wo know of rural India ? Is anyone 
qualified to clothe the official statistics with life and 
indi\ T iduality ? 

Anthropology is tho knowledge of life as it is lived ., 
which is also the only foundation for sound politics. 

K. de B. Codrington. 

Claire Cottage, North Road, 

Highgate Village. 

Aug. 13. 


Summation Methods in Noise Problems 


The method of assessing the overall loudness of 
a complex noise by taking into account the fre¬ 
quencies and amplitudes of the component notes, 
and weighting and summing them, by calculation or 
instrumentally, has alwuys been open to the sus¬ 
picion that it may not apply to all types of noise. 
This suspicion has been confirmed as a result of noise 
measurements, on electromagnetic apparatus such as 
transformers. Apparatus of this type constitutes a 
special cose, oh all the components have frequencies 
which are harmonically related. In contrast to this, 
the frequencies of the components of most other 
noises have no s\ich special relation, boing distributed 
irregularly over tho audible range. This relation often 
exists, however, between a few components of other 
types of noiso, such as that emitted by rotating 
machinery. 


, Equlvalunt 800-cyclii 
j level in decibels 
Source of Noise I above threshold 


Geared Turbo Alternator Set, 225 kw, 
A. C. Motor. 120 h.p., 1,500 r.p.m. 

No load 

,, „ ,, Jfull load 

■ Transformer, 110 kva., s-ph. 50 
n 150 „ „ 


Calculated | Measured 
89-8 91 

i 

70-1 ( 84 

82-2 I 89 

45-2 ! 76 

57«8 I 86 


Difference 


1 

5 

7 

31 

28 


With the object of investigating the validity of 
tho summation methods as applied to engineering 
noise problems, summation measurements have been 
made on typical noises and the values compared with 
those obtained by direct aural comparison with an 
800-cycle reference tone. The same effect has been 
observed with reforonee tones of other frequencies. 

In the summation method tho procedure was as 
follows. Tho components of tho noise were deter¬ 
mined by an accurate sound analyser giving acoustical 
pressures in absolute units. The levels of the com¬ 
ponents in decibels wore then calculated in terms 
of their respective threshold pressures 1 . These levels 
Were then converted to a common 800-cycle basis, 
using Kingsbury’s equal loudness relations. Tho 
energies of those equivalent components were then 
summed and expressed in decibels above tho 800- 
cycle threshold. In the reference tone measurements 
a pure 800-cycle note of adjustable amplitude was 
applied to one ear by means of a telephone receiver 
and the other oar turned towards the noise under 
observation. The results in the accompanying table 
are typical of those obtained. * 


It is seen that in the first example, in which there 
are no special relations between component fre¬ 
quencies, there is close agreement between the two 
methods. In the case of the induction motor examples 
there are known to be a few harmonically related 
components and the agreement, while substantial, is 
not so good. However, in the case of a transformer, 
where all the components form a harmonic range 
having a fundamental frequency of 100, there is 
marked disagreement. The reason for this peculiarity 
of the harmonic range is not known with certainty 
but it is probably associated with the non-linear 
response of tho ear, which gives rise to subjective 
sum and .difference tones. There is clearly the 
possibility of the reinforcement of physically exist¬ 
ing components by subjectively formed tones of the 
same frequencies, giving a directly additive effect. 
Where no such relation exists, tho subjectively 
formed tones are not directly additive to those already 
present and so have a minor effect. It is hoped to 
discuss this matter in more detail elsewhere. 

B. G. Churchkr. 

A. J. King. 

H. Davies. 

Research Laboratories, 

Metropolitan Vickers Electrical Co., Ltd., 

Manchester. 

July 25. 

1 NAT131, 760, May 27, 1933. 


A New Spectrohelioscope and Spectroheliograph 

The spectrohelioscope of Dr. G. PL Halo 1 allows one 
to observe in the light of a single spectral line the 
extremely rapid variations occurring on the sun’s 
surface. But this spectral line has to belong to the 
visible region of the solar spectrum, (Hoc especially 
is used.) The spectroheliograph on the other hand 
allows one to photograph solar phenomena in the 
light of any photographically active spectral line, 
but it is not able to record the very rapid changes. 

In the apparatus which I have designed, the light 
emitted by the sun, instead of producing the observ¬ 
able image itself in the monochromatic light of the 
spectral lino chosen, controls only by way of electro- 
optical methods, as used in the technique of tele¬ 
vision, the light of a second artificial light-source. 

The image of the sun produced by a sufficiently 
powerful optical system is divided into a grid of 
little surface elements by the help of a rotating 
wheel, say, a ‘Spiegelrad 1 . The white light modulated 
in time by this device passes through a monochrom¬ 
ator of large dispersion. The monochromatic light 
leaving its socond slit enters a photocell, the currents 
from which, after being amplified, act on a Kerr 
cell. This latter controls the light of an artificial 
light source of any intensity and colour suitably 
chosen for visual observation or photographic record. 
The light of this source, thus varying synchronously 
in intensity with the light-beams entering and 
leaving tho monoohromator, may be recombined by 
means of a second or the same rotating wheel arrange* 
ment to form an image which represents the structure 
of the sun’s surface in the monochromatic light 
chosen. 

A detailed theory of this apparatus has been 
worked out. 

In this way the sun's surface may be made visible 
in the monochromatic light of a spectral line, even 
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if this line should belong to the invisible region of 
the solar spectrum, as in the case of the important 
H and K lines of ionised calcium. The rapid move¬ 
ments may also be recorded by instantaneous 
photographs or by moving-picture exposures. 

A. H. Rosenthal. 

Institut fur Sonnenphysik, 

Potsdam. 

* G. E. Hale, Aslrophyt. J., ?0, 20&, 1020; 71, 73, 1030; 78, 879, 
]»S1; 74, 214, 1031. 

Structure of the Crystals of 12 -Phosphotungstic Acid 
In a recent communication 1 , the structure of 
the molecule of 12-phosphotungstic * acid *was 
described. The formula of the acid 
was found to be H 3 PW 12 O 40 .nH f O. 

This structure was worked out from 
powder photographs of the partially 
dehydrated acid, containing 0 or 7 
molecules of water per molecule of 
acid, which is obtained by drying 
the more highly hydrated crystals 
to constant weight over P 8 0 5 in vacuo. 

The structure of the crystals of 12-phospho- 
tuhgstic acid, which crystallise from aqueous solu¬ 
tions at room temperature as colourless octahedra, 
has since bwn investigated. Chemical evidence 
indicates that this hydrate contains 30 molecules of 
water per molecule of H,PW u O <0 . The powder 
method was again used. The structure is cubic, tho 
edge of the vmit cube being 23 281 ± 0-002 A. There 
are 8 molecules of acid in the unit cube, the centres 
of the acidic anions being arranged in positions 
corresponding to the diamond structure. Com¬ 
parison of observed and calculated intensities of 
reflection proves that this hydrate also is composed 


being 68 gauss. The search coil was connected in 
circuit with an oscillograph through a valve amplifier. 
When the wire was stroked by means of a rosin- 
coated piaoe of soft leather, longitudinal vibrations 
were set up and the oscillogram reproduced as Fig. 1 
shows a record of these vibrations. The sine curve 
which is also shown in Fig. 1 was obtained from a 
50-frequency supply and provides the time scale. It 
is found from the oscillogram that the frequency of 
the longitudinal vibrations is 626 cycles per second. 
Tho free length of the wire was 204 cm. 

For tho gravest mode of longitudinal vibration of 
a wire which is clamped at one end the frequency is 
related to the velocity of sound c by tho expression 
f—cJ4l cycles per second where l is the length of the 
wire, 


By substituting/=G2G in this formula, it is found 
that c —5,110 in. per sec., that is 16,800 ft. per sec. 
Since the velocity c is related to Young’s modulus 
by tho formula c 1 —7tf/p, where p is the density, it is 
found that E — 2*05 x 10 l * dynes per sq. cm. or 
29-5X 10 fl lb. per sq. inch. 

It is hoped that a detailod account of this investi¬ 
gation of the relationship between stress and magnetic 
permeability will be available for publication shortly. 

T. F. Wall. 

Department of Electrical Engineering, 

University, Sheffield. 

July 12. 
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of the anions PW ia O" 4 ® which were described 
recently in Nature. This work will shortly be 
published in more dotail. 

J. L. Hoard* has recently published an investiga¬ 
tion of the structure of similar hydrates of some 
salts of the 12-phosphomolybdic and 12-silioo- 
molybdic acids. He was able to show that the unit 
cell is cubic, with an edge of approximately 23 A., 
containing 8 molecules. He also suggested, as a 
possibility, the diamond-like arrangement of the 
units which I have confirmed, but lie was unable 
to find a structure for the acid radical which would 
explain the experimental results. 

J. F. Keggin. 

The University, 

Manchester. 

Aug. 1. 


1 Natckh, 131, 900. Juno 24, 1033. 
1 J. L. Hoard, Z, Kristy 84 , 217 ; 


1933. 


Measurement of Frequency of Longitudinal Vibration 
of a Steel Wire by Magneto-Striction Effect 

In a recent investigation of the relationship of 
stress and magnetio permeability for steel wires, the 
following experiment was made. 

A steel wire £ in. in diameter wets suspended in a 
solenoid, the upper end of the wire being rigidly 
fixed. A sesafeh ooil of 3,100 turns surrounded the 
wire and was arranged at the middle of the solenoid, 
which was excited with direct current, the magnetic 
intensity in the neighbourhood of the search coil 


Influence of a Magnetic Field on a Glow-Discharge 

In continuation of tho work on the intermittent 
omission of the anodo spot in a noon tube 1 , we have 
been studying tho effect of a longitudinal magnetio 
field on the glow discharge, in the case of helium as 
well as neon. 

Wo found that, within a certain range of pressure, 
both tho cathode glow and the anodo spot increased 
their intensity considerably when subjected to a 
magnetic field, and, further, tho use of a falling-plate 
camera lias shown that the number of stronger 
flashes shot out from the anode spot per unit time 
was thereby greatly increased*. 

An interesting change takos place at the anode of 
a helium tube, namely, the sudden appearanoe of 
a bright pink-coloured ring around the anode spot 
as soon as tho magnetic field is applied. 

Tho experimental arrangements wore nearly the 
same as before, except that each of the eleetrodoa, 
or at times the anode part only, was placed between 
the gap of a large electromagnet giving fields up to 
a few thousand gauss. 

A photograph of the discharge taken with 1/15 
see. exposure is reproduced in Fig. 1, Tho distance 
between the electrodes was 11 cm., tho diameter of 
the tube being 4 cm. The pressure of helium was 
35 mm., and the field strength, which was fairly 
uniform along the axis of the tube, was about 1,800 
gauss. The current in the tube, supplied From a 
2 kw. direct-current generator, was 185 ma. with 
a terminal voltage of 425 volts. 
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The intense spot in the middle of the ring is the 
anode spot, while the cathode glow is only partly 
shown at the other end. The difference in colour at 
different portions of the discharge tube was most 
characteristic, both the anode spot and the straight 
glow proceeding from it being yellow, the cathode 
glow yellow mixed with pink, while the ring at the 
anode 'wus bright pink. 

The interest in g feature of the experiment is that 
a spectrographie study lias shown that whereas the 
anode spot gives mainly tho atomic (lino) spectrum 
of helium, tho pink ring is very rich in the molecular 
(band) spectrum of helium. 

It has been known that the band spectrum of 
helium comes out strongly when a condensed dis¬ 
charge is passed through a helium tube having a 
fairly wide bore and filled at tho proper pressure, 



or in the cathodo glow of a d.c. discharge where tho 
yellow colour of helium is mixed with pink, but the 
present ease of the appearance of a pink ring, only 
when the magnetic field is put on, seems to be novel 
and may provide us with another way of getting a 
fairly strong source of light for the study of tho 
band spectrum of helium. 

Details of the exporimont will bo publishod soon 
in the Scientific Papers of this Institute. 

T. Taka mine. 

T. Buga. 

A. Yanagihara. 

The Institute of Physical and 
Chemical Research, 

Komagome, Kongo, Tokyo. 

July 12. 

1 T. Takamino, T. Su«a and A, Yanagihara, NATURE, 181, 584, April 

22, m*. 

1 X. Takamine, T. Snga and A. Yanaglliara, Set. Pap. Inst. Phyt. 
Chem. Km., 425 , 26 ; 1933. _ 


Lattice Distortion and Fibre Structure in Metals 
In recently published work 1 , I have shown that 
thG cold-working of most metals produces, first, a 
stage of crystal disruption which is accompanied by 
growth of lattice distortion, and then, after the 
lattice distortion limit is reached, the second stage 
in which the crystallites take up a preferred orienta¬ 
tion. Normally, therefore, a metal which possesses 
this fibre structure also exhibits lattice distortion. 

It is now found that as the temperature of the 
metal is raised, the removal of lattice distortion takes 
place prior to the removal of fibre structure ; and 
that this intermediate'state, in which fibre structure 
exists to the exclusion of lattice distortion, persists 
as the metal is slowly cooled. 

The observation may explain * the unsuccessful 


attempts of many workers to establish a relation 
between the changes in properties induced in a metal 
by cold-working and the onset of fibre structure. 
For the properties of a metal which possesses a 
fibre structure will differ according to the presence 
or absence of lattice distortion. Thus, in the present 
casos, disappearance of distortion was accompanied 
by marked diminution of tho work-hardening, 
although the fibre structure remained. Also, the 
work modifies a common assumption* by showing 
that the state of fibre structure does not neoessarily 
represent a state intermediate between that of the 
normal metal with its randomly oriented grains, 
and that of the large metallic crystal. The properties 
of tho fibre structure state aro, normally, bound up 
with tho presence of a marked lattice distortion 
from which the large perfect crystal is free. 

Lattice distortion is used here to denote the factor 
which produces diffusion of the X-ray spectral lines, 
as in the case of cold-worked copper, and also that 
which causes an abnormal weakening of the relative 
intensity of high order spectra, examples of which 
are provided by aluminium and nitrided steels. 

W. A. Wood. 

The National Physical Laboratory, 

Teddington, Middlesex. 

July 31. 

1 Phil. Mag., 14 , ti&fl ; 1032. 

1 Vnr example, Drier and Bddy, Tran*, Am. Irut. Met. Eng., 
p. 140 ; 1030. 


Photoelectric Absorption of y-Rays by Heavy Elements 
The photoelectric effect for y-rays in heavy 
elements has not yet been treated satisfactorily, as 
it has always been found necessary to assume that 
Z/137<CL where Z is tho atomic number, or else 
that the wave function of the photoelectron could 
be replaced by that of a free electron. These approx¬ 
imations render the result rather uncertain, and, in 
view of the problem of nuclear absorption, it is very 
desirable to have some calculation of the photo¬ 
electric effect without any uncontrolled approximation. 
It is possible to do this by analysing the plan© 
wave, representing the y-rays, into its component 
spherical waves. These waves induce transitions to 
final states where the electron is free and the state 
characterised by an azimuthal quantum number k. 
Tho integrals representing the number of electrons 
in each state may then be calculated numerically by 
an extension of the method used in calculating the 
internal conversion coefficient of RaC. 1 

The numerical work is considerable, and so far 
only one oase has been treated—that for kv =11*3 X 
10* e.v., Z—84. We find for the coefficient of 
absorption 

t «4*0 X 10* * 4 cm.* for the if-shell. 

To compare this with experiment we shall use the 
result that r per K electron ~ Z 4 approximately. 
This gives for lead 

r if-shell=3 -6 x 10* 14 cm.* (theoretical) 

The experimental value, per atom , taken from L, H. 
Gray’s empirical formula* is 

t per atom=4-9 X 10' 44 cm.* 

The chief difficulty in comparing the two is to know 
what fraction of the absorption is due to the if-shell. 
Rutherford, Chadwick and Ellis* state that the £ 
electrons absorb between £ and £ as much as the 
K electrons, and we shall assume here that about | 
of the total absorption is due to K electrons* as the 
relative importance of the outer electrons poems to 
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increase with Z> at any rate, in the X-ray region. 
This gives 

r X*ehell=3*9 X IQ** 4 cm. 1 (experimental) 

The agreement is very satisfactory, considering the 
nature of the experimental data. 

It is hoped to calculate further values of r for this 
and other values of Z. J. McDougaix. 

Cambridge. H. R. Huxmb. 

Aug. 3. 

1 H. R. Hulme, Proc. Roy, Soe,, A, 188. 643; 1038. 

• L. H. Gmy, Proc. Camb . Phil Soc ., JW, 103 ; 1031. 

* “R&dlatioon from Kadloftctlvo Subst&ncen", p. 464. 


Limnocnida rhodesise and its Distribution 

While resident in Johannesburg, South Africa, we 
often made inquiries regarding the possible occurrence 
of the intonating modus® belonging to the genus 
Limnocnida in the subcontinent, and searched many 
rivers, dams, ponds and pools for them. On personal 
visits to various parts of Southern Rhodesia in 1920 
and 1927, unfortunately, specimens could not be 
obtained. However, at Hartebeestpoort Dam, on the 
Crocodile River, the chief tributary of the Limpopo, 
about 22 miles from Pretoria, Transvaal, on March 
23, 1920, at the end of the summer season, one of 
uti found throe medusa?, 18-20 mm. in diameter. 
These specimens we considered to be Limnocnida 
rhodesias , Boulonger. 

In September and October, 1931, we were fortunate 
in receiving definite information of the occurrence 
of jelly-fish in the Prince Edward Dam on the 
Huuyani River, a tributary of the Zambesi, near Salis¬ 
bury, Southern Rhodesia. Our informant was Mr. 
G. A. Stewart, tho engineer who had recently built 
the dam. Mr. Stewart came to see one of us at the 
South African Institute for Medical Research, 
Johannesburg, inquiring whether the medusae would 
be deleterious to the stored water, and promised to 
obtain specimens for us. Thirty medusae were duly 
dispatched from Salisbury on October 18, 1931, and 
reached us in good condition. 

On October 20, 1931, Mr. Stewart wrote us as 
follows :—“As promised, I have pleasure in sending 
the sample of jelly-fish from the Hunyani River, 
Prince Edward Dam, Salisbury. This dam was built 
recently under the instructions of the writer i has 
a capacity of approximately 500,000,000 gallons : 
it is situate in a granite country : the flow of the 
river is large and is practiooliy perennial. The 
presence of this form of life was brought to my 
notice by the Town Engineer while on a visit to 
Salisbury in September and I immediately proceeded 
to the Dam and endeavoured to obtain specimens but 
in a 3 hour search I failed to do so, although I saw 
a few in the water at different places. It appears 
that at certain times of the day, not always the 
seme time, they all descend to the bottom, whereas at 
other times they appear in myriads at the surface 
in certain of the bays of the reservoir. From what I 
saw they appear to be of various sixes and resemble 
floating Marguerites but exhibited the action and 
foiem of marine jellyfish.” 

We examined the medusce and reported to Mr, 
Stewart on November 7, 1931, that the medusae were 
tdmtMrt certainly Limnocnida rhodesice, though we 
regretted that some of the relevant references in 
literature were not easily accessible to us in South 
Africa* One of our colleagues, who saw these 
specimens, informed us that he had seen similar 
1 in the Beeuidenhout Valley, 

and 'another twHeogtfe m 1932 re¬ 


ported that he had seen medusae in pools in the 
neighbourhood of Waterval Onder, Transvaal. 
Further, early this year, while one of us was still a 
member of the staff of the South African Institute 
for Medical Research, medusae from a fish pond in 
the Bezuidenhout Valley were sent to the Institute 
for identification. 

Since our arrival in Montreal, with the magnificent 
facilities of the Blacker Library of Zoology at McGill 
University at our disposal, we have been able to 
obtain the scattered literature on the subject, to 
compare our results with thoso of previous workers, 
and an illustrated account has been prepared by 
us. So far as we can find, very little has been written 
on Limnocnida since 1915 and no new species recorded 
since 1912. 

Limnocnida rhodesias examined by us from 
Hartebeestpoort Dam and from the Hunyani River 
wore much tho same in appearance and dimensions. 
Tho range of diameter of the umbrella of preserved 
specimens was 13-25 mm., tho majority being 18-20 
mm. The depth of the umbrella varied from 3’5 mm. 
to 5 6 mm., most being about 4 mm. in depth. The 
manubrium was characteristically short and varied 
in diameter from 9 mrn. to 15 mm. The mouth was 
wide open in all specimens. Four radial canals and 
a circular canal were present in all the medusce. 
The tentacles varied in number from 24 to 90 in 
quadrants of different specimons ; this latter number 
is greater than previously described for the species. 
The perradial tentacles were long, varying (when 
straightened) from 12*5 mm. to 25 mm. in length. 
The interradials and adradials were nearly as long 
as the perradials. Tentacles of the fifth and succeed¬ 
ing orders were shorter, those of the eighth order 
being very small and difficult to count. The bases 
of the tentacles had characteristic basal swellings, 
the so-called tentacle bulbs, but the bases of the 
larger tentacles were not deeply embedded in the 
jelly. The sens© organs were crowded, two to each 
of the larger and one to each of the smaller tentacles, 
the smallest ones being devoid of them. Batteries of 
nematocysts occurred on the tentacles and the 
narrow nettle ring was crowded with them. The 
gonads, which presented a fluted appearance, were 
manubrial and all the specimens, on microscopical 
examination, proved to be females. Manubrial bud- 
formation was not common. 

A species of Trichodina was found on some of tho 
modus®. 

The specimens of Limnocnida rhodeoux, which we 
have received and examined from Prince Edward 
Dam, came from relatively near where C. L. Boulen- 
ger*s type specimens 1 wore collected in 1908, the 
localities being within the Zambesi system. Arnold 4 
in 1913 obtained specimens from the Norquane River, 
in the Bembezi district, near Bulawayo, the river 
running southward into the Limpopo system. Our 
South African specimens from Hartebeestpoort Dam 
also occurred in the Limpopo drainage area, the 
dam being on the Crocodile River, which flows 
northward into the Limpopo. A further locality for 
the modus® in the Union of South Africa is the 
Bezuidenhout Valley. 

It may be of interest to note that all the afore¬ 
mentioned localities, from which L . rhodesias has 
been collected, occur at altitudes of 4,500-5,800 ft. 
Specimens of this modus® have been observed in 
the summer season of the southern hemisphere, in 
the months of Septcmber-March, and the rains occur 
during this period. 
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Two other species of Limnocnida, namely, L . 
tonganicce occurring in Lake Tanganyika, Victoria 
Nyanza and the River Niger, and L. indica in 
the Krishna Valley in the Western Ghats, have 
been recorded. Extending a suggestion of G. A. 
Boulenger, apparently supported by Cunnington and 
Armandalo, it is possiblo that the three species may 
prove to be varieties of one Bpecies, which inhabited 
a sea connecting Africa and India in Middle Eocene 

tirm)8 ' H. B. Fantham. 

Department of Zoology, A:nnie Portbh. 

McGill University, 

Montreal, July 8. 

1 L\ L. lioulenRor, Quart. J. Micro. Sci. , 57. 427. 

• G. Arnold, Nature, 91, 111, April 3, 1W13. 0. Arnold and C. L. 
Boulengor, Proc. Zrml. Soc. l^md., 71 ; 1915. 


Adaptability of the Natal Crawfish 

In connexion with the South African Marine 
Biological Survey carried out off the Natal coast, 
while operating at Station 770 on August 12, 1925, 
fifty-three specimens of Palinurue Gilchristi were 
obtained. Three individuals (males) were brought into 
Durban harbour alive, and put into a wire cage which 
was lowered to a depth of approximately 2 fathoms. 
(This obviated the need of constantly changing the 
water.) The cage rested on the bottom and at regular 
intervals the crawfish wore fed and examined. (The 
food consisted of fish.) The behaviour of the speci¬ 
mens throughout a period of almost two months 
appeared to bo perfectly normal. The colouring of 
the shell and eyes, however, appeared to have under¬ 
gone slight changes. 

Certain chemical and physical observations were 
conducted and the comparatively wide variations of 
certain conditions of life are of interest. 

The actual depth where the specimens were ob¬ 
tained was 209 fathoms, and the bottom consisted of 
dark green mud. These crawfish are only found in 
certain areas in depths of 150-260 fathoms. At a 
depth of 200 fathoms in sea water of average salinity, 
the pressure is approximately 30 atmospheres (500 lb.) 
per square inch. The hauling up of the net from this 
depth, that is, 200 fathoms, took approximately 
twenty minutes, and was done in one direct haul. 

At depths of the order of 200 fathoms there is a 
noticeable diminution of red rays. Also the intensity 
of the light is considerably affected. Where the 
captive specimens were kept, they were exposed to 
the full intensity of the morning sun, through a 
depth of twelve feet. 

A series of observations on the temperature, 
salinity and hydrogen ion concentration were con¬ 
ducted near the floor of the ocean in the immediate 
vicinity of where the crawfish were obtained and also 
in the harbour. 

The average figures obtained are shown in the 
accompanying table. 


Depth 

Depth of 
water 
samples 

Bottom 

Temp. 

°F. 

Salinity, 
parte per 
thousand 

PH 

212 (kthoipfl 

186 fathoms 

Green mud 

51S 

35 35 

7-97 

* » 

! Surface | 

8and 

711 

35 ‘0<J 

8-25 


On October 3, as the sjiip was proceeding to Cape 
Town, the specimens were taken out of the cage and 
placed in a large galvanised iron tank on board. 
The water was changed every four hours throughout 
the voyage. Owing to stress -of leather and engine 


defect, the ship was delayed for thirteen days at 
East London. Here the crawfish were again placed 
in the cage and lowered over the side. On October 18, 
the ship resumed her voyage and the specimens were 
again placed in the tank. On October 19, the ship 
encountered heavy weather and the tank containing 
the specimens was damaged. Two of the specimens 
were washed overboard, the one remaining being 
found in the damaged tank. It was probable, however, 
that this specimon had been injured. On October 25, 
this specimen died. 

Two specimens of the crawfish wore under observa¬ 
tion for 59 days, and one specimen for 05 days. 

It is highly probable that the specimens would have 
survived a considerably longer poriod if it had not 
been for misadventure. 

W. J. COFENHAOBtf. 

Govt. Chemical Laboratory, 

P.O. Box 008, 

Cape Town. 

July 28. 


Stereochemistry of the Free Triarylmcthyl Radicals) 
A Totally Asymmetrical Synthesis 


Thb problem of the steric configuration of the free 
triorylmethyl radicals is as old as the discovery of 
tho radicals itsolf. In spito of many attempts, no 
experimental evidence has been brought until the 
present to show whether the valencies of the free 
radical are directed towards the basis of a pyramid 
or whether they fie on a plane. 1 

Many years ago, one of us* tried to prepare an 
optically active triarylchloride with the intention of 
proving the possibility of the existence of optical 
activity in the free radical itself. The attempts did 
not succeed. 

In a systematic investigation on this subject, it is 
now possible by means of illumination of asymmetrical 
triarylmethyl radicals with circularly polarised light 
to activate one of the two antipodes so that by the 
addition of chlorine optical activity appears. * 

Phenyl-ethylphenyl-methylphenyl-methyl was ex* 
posed to circularly polarised light of wave-length 
4300 A., while diluted chlorine was led to the 
illuminated parts at a temperature of 0°. We observed 
tho appearance of an optical rotatory power of 0*1°. 

In the case of the phenyl-biphenyl-a-naphthyl* 
methyl which was treated in the some manner, an 
activity of 0*2° was observed. By illuminating the 
last radical with 5890 A., the wave-length of the 
corresponding absorption band in the red region of. 
the radical, the opposite optical activity was created. 
This is in agreement with the fact that the anisotropic 
factors of the different absorption bands may have an 
opposite sign. 

These results make it clear that the three valencies 
of the carbon atom of the radical do not lie on a plane* 
By these experiments an example is provided of a 
completely asymmetrical synthesis of an optically 
active substance from inactive material by mean* of 
circularly polarised light. 

The apparatus used and the theoretical conclusions 
drawn from the experiments will be described to 
detail shortly. 0. KaAaouin*. 

0. Dancos. v r 

Department of Physical Chemistry, , > 

University of Athens. T ) ^ 

July 22 . • ■’ 


Wailto, J. Atoer.s 
*0. KaiagmUa, $_ 
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Research Items 


Excavations at Tepe Hissar, Persia, 1931 . The work of 
the joint expedition of the University Museum and 
the Museum of Art, Philadelphia, at Tepe Hissar, near 
Damghan in northern Persia during the season of 1931 
is described by Dr. E. F. Schmidt, with numerous 
illustrations in the Museum Journal (Philadelphia), 
22, No. 4. The Damghan region contains a num¬ 
ber of occupation sites, but, so far as at present 
ascertained, the only prehistoric site is Tepe Hissar. 
Throe phases of culture were distinguished in the 
period of occupation, which, as equated with the 
contemporaneous culture epochs in Mesopotamia, 
extend from the early Sumerian to early Kassite 
times, or in Anatolia from the Red Pottery Age to 
the consolidation of the Hittite Empire. Occupation 
ceased at about the middle of the second millennium 
b.o., when Period III abruptly came to on end, 
and the site was unoocupied for about two thousand 
years until the palace of a Sassanian noble was 
erected on the marginal debris of the ancient towns. 
Stratum I was sounded in platforms cropping out 
from below the later deposits. It is characterised 
by wheel-made painted pottery, and already belongs 
to the metal age, as is indicated by daggers, points 
and pins. Many stone objects were still in use. The 
pottery is decorated with simple geornetrioai designs 
and conventionalised animal designs. Great numbers 
of seal-shaped ornaments are characteristic. The 
burials were contracted, and in all periods adorned 
with an incredible number of small beads. In Stratum 
II a foreign grey ware displaces the painted pottery ; 
but Period I forms persist, though the decoration 
disappears. Metal work increases, copper mace- 
heads, nails, bracelets and anklets of wire appearing. 
Period III appears to grow out of Period II, but 
with the addition of western culture traits. Tenta¬ 
tively this period is attributed to the first half of 
the seoond millennium b.c. Silver vessels are found 
only in this stratum, and, with them, exquisitely 
moulded vessels of alabaster and other stone. Copper 
seals show elaborate patterns and cylinder seals point 
to a connexion with the west. Animal figurines 
faithfully represent the originals. Conventionalised 
female effigies are also found. The mortuary equip¬ 
ment of certain graves is lavish and suggests a 
dominant social caste. 

Peruvian Gastropods. An interesting small collec¬ 
tion of land snails has been described by Henry A. 
Pilsbry (“South American Land and Freshwater 
Mollusks, 8 : Collections of the Carriker-Roberts 
Peruvian Expedition of 1032”. Proc. Acad. Nat. Sci. 
Philadelphia, 84, Dec. 1932). These are mainly from 
the Carriker-Roberts Peruvian expedition but a few 
species are included from other sources. Some rare 
and new species were obtained. All the regions 
investigated are little known and one of them, along 
the Rio Jelashte stream, is uninhabited and unex¬ 
plored. The new genus Newboldiu* is proposed for 
certain rare and handsome Peruvian Bulimuloid 
snails allied to Drymaeus* the typsNetvboldius inca 
from booth eastern Peru being a fine shell with 
wrinkled whorls. In this case, as in a few of the other 
specie* described, some of the internal organs could 
be made uut by soaking the dried-up animal, and the 
fcrrra of theradular teeth was determined. There are 
, 'teW0iiMa df Ne*pb$diu* wm -mU 
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rough surface enabling thorn to be well hidden when on 
the bark. Drymceus varians (Brod.) was collected on 
cacti and scrubby dry-country vegetation at 0,000 ft. 
There wore many colour varieties, browns, pinks and 
yellows with streaks and stripes and many specimens. 
It would bo instructive if snails from these little-known 
regions could bo brought back alive. Too many are 
only described from the shells. 

Structure of Enchytr*ids. S. Hrab 6 ( Publ . Fac . 
Sci. t Univ . Masaryk , 1932, p. 159) gives on account of 
his observations on the structure of the buccal 
region, pharynx, septal glands and sympathetic 
nervous system of enchytrseid worms, especially of 
Enchytrwus albidus. The various opinions of different 
authors on the structure and function of the septal 
glands are explained by the fact that the structure of 
the glands has not hitherto been studied in correla¬ 
tion with the feeding of the worms. The glands are 
sacs formed of a single layer of pyriform cells the 
stalks' or ductules of which are towards the lumen 
of the gland. The nuclei of the cells have large 
nucleoli and are poor in chromatin; the cytoplasm 
stains so deeply with hematoxylin as to suggest the 
presence therein of extra-nuclear chromatin, but the 
Feulgen reaction gives a negative result. In young 
worms, neither in the centre of the gland nor in the 
ductules is there any secretion. When morsels of 
bread are put on the soil the worms swallow them, and 
five hours later the ductules of the gland cells and the 
lumen of the gland are full of granular secretion which 
is also found in the pharynx. The nervous system of 
the pharyngeal region is described in dotail, including 
a pair of nerves which pass from the cerebral ganglia 
dorsal to the pharynx into a pair of post-pharyngeal 
ganglia previously interpreted as reduced proto- 
nephridia. 

Self-Sterility in Red Clover. Self-incompatibility 
in red clover is the subject of an interesting investi¬ 
gation by Messrs. Williams and Silow (J. Genetic*, 
vol. 27, No. 2). Using a local variety, Montgomery 
late-flOwering red clover, they find seven allelomor¬ 
phic self-sterility factors which produce their effects 
by inhibiting the growth of pollen tubes in the style* 
The conditions are very similar to those described 
by East in Nicotiana , but Belf-sterility is almost 
absolute and pseudo-fertility seldom occurs. Also as 
in Nicotiana a self-fertility factor is found. This 
originated in the clover experiments, apparently as 
a mutation from a cross between two self-sterile 
parents, the sterility gene having lost its inhibitory 
potency. It has been found that in any self-incom¬ 
patible combination the pollen tubes grow at the 
normal rate for more than half the length of the style 
and then undergo sudden retardation to cm extremely 
alow rate of growth, so that fertilisation fails to take 
place before the flower withers. In the self-fertile 
plant and its descendants this inhibition does not 
take place. When crossed with a self-sterile plant, 
four genotypes are produced in equal numbers, two 
of which are self-sterile and two self-fertile. Prob¬ 
ably the Species of red clover as a whole will be found 
to contain a far higher number of self-Bterility factors. 

Camptostroma, a Lower Cambrian Floating Hydxotoan.— 
Under this title R. Ruedemana (Free, UJS , Nat. 
Mv* n 82, Art. 13, 1933) describes two specimens 
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from the Lower Cambrian of Pennsylvania and one 
specimen firom that of New York, for which he 
establishes a new genus with two species. The 
specimens are only moulds or impressions, but are 
enough to indicato a sub-circular concavo-convex 
body 45-75 mm. in diameter, with an outer coat 
Strengthened by spicules of uncertain chemical com¬ 
position, and an interior possibly of jelly (mesoglcea) 
containing air-spaces. The spicules build up a struc¬ 
ture reminiscent of the surface of the Palaeozoic 
stromatopores or the more recent hydrocorallincs. 
The disc-like body is surrounded by a ring of radiating 
ribs with granular surface. Dismissing an obvious 
resemblance to sponges and to certain echinodorms, 
Dr. Ruedemann compares the fossils with the strange 
Devonian Paropaonrma of New York and the 
Ordovician Discophyllurn , both of whicli he regards 
ae floats of Hydrozoa, probably siphonores t From 
these also Camptostroma differs and seems to present 
closer resemblances to the tubularian hydroidk Dr. 
Ruedemann suggests that it was a colonial stock of 
primitive character, which had not yet progressed 
from the floating pelagic habit to the fixed benthonie 
—had not yet discovered the sea floor. It is to be 
hoped that more of these obscure, and therefore 
interesting, fossils will be discovered now that 
attention has been directed to them. 

The Hutton Coal Seam, Durham. The Fuel Research 
Section of the Department of Scientific and Industrial 
Research has published a paper, No. 27 of the 
Physical and Chemical Survey of the National Coal 
Resources (Pp. vi + 120 + 3 plates, London: H.M. 
Stationery Office, 1933. 2s. 6 d. net), being an account 
of the Hutton seam. There are, in County Durham, 
two separate and distinct Hutton seams, one in the 
Wear area and the other in the Pontop district. 
Which has been called the Pontop Hutton. It is a 
curious coincidence that at practically the same time, 
two papers were read before the North of England 
Institute of Mining and Mechanical Engineers, one, 
on the “Correlation of the Northumberland and 
Durham Coal Seams”, by Dr. Hopkins, the other, 
by Dr. Raistrick and Mr. Simpson, suggesting a 
net? method in this district, which has, however, 
been successfully applied in other parts, namely, 
the identification of seams by coal microspores. 
It has not yet been proved with certainty that 
this method will in every instance be applicable, but 
it would be interesting to have it applied as promptly 
as possible to the Hutton seam. In any event, the 
report is an exceedingly valuable one, and shows 
that the Wear-Hutton, with which the report is 
mainly concerned, is a very valuable and useful coal. 

y-Rays of the Volcanic Tufa of Naples. The electrical 
phenomena of the atmosphere of Naples and its 
neighbourhood present certain peculiarities, which 
have long been the subject of study. The work 
carried on by Palmieri at the Naples Institute of 
Terrestrial Physics has been continued by Rizzo, to 
whom it appeared that the peculiarities referred to 
might depend, partly at least, on the action of the 
radioactive substances contained in the volcanic 
products widely distributed over this whole region. | 
In the RendiconU delV Accademia deUe Scienze 
Fmche e Matematiche of Naples for 1932, Rizzo gives 
the results of measurements of the intensity of the 
Y-radiation in a chamber situated at a depth of 20 
metres in the volcanic tufa on which, stands the San 
Marcellino building of the University 6f Naples. The 


intensity of the penetrating radiation is found to be 
19*43 J t which indicates greater penetration than 
that of the pitchblende of St. Joachimstal. Com¬ 
parison of this value with the intensity of the radia¬ 
tion traversing an iron screen gives for the coefficient 
of absorption referred to unit mass {^/p)Fe*” 0*0410. 
From this result the conclusion is drawn that such 
radiation is duo partly to thorium-C. 

Solar Radiation Measurements at Poona. The observa¬ 
tions made by S. S. Kohli in “Solar Radiation 
Measurements at Poona in 1931”, published as Port 
10 of vol. 20 of Memoirs of the Indian Meteoro¬ 
logical Department, fall into two groups : (1) measure¬ 
ments of o solar radiation at normal incidence made 
with an Angstrdm pyrheliometer, both without any 
filter, and with a 8chott red filter F 4512, 2 mm. 
thick ; and (2) measurements of total energy received 
from the sun and sky on a horizontal surface with the 
aid of a Calendar pyranometer. Both instruments 
wero installed on a tower of the Poona Moteorological 
Office, and wero in action from March 1931 until 
February 1932. The difficulties of estimating for 
various angular elevations of the sun the different 
losses to which solar radiation directed towards the 
earth’s surface is subject, for example by scattering 
and absorption by air molecules, by water drops, 
dust haze, smoke particles, etc., and absorption by 
water vapour, are present in all countries. Mr. Kohli 
has a good deal to say about them at Poona, and 
about their various seasonal variations corre¬ 
sponding with monsoonal changes in the general drift 
of the wind there. As an example of the latter, the 
ratio of red to total radiation shows minimum 
values during the prevalence in summer of south¬ 
westerly winds from the sea, as these bring moisture 
that absorbs the red more than the shorter waves. 
The low latitude of Poona (18° 30'N.) gives an added 
value to the measurement, because such measure¬ 
ments have not been made so much in the tropics 
as in higher latitudes. The results have been com¬ 
pared with similar figures for other regions, for 
example, Egypt, Java, Germany, 

Displacement of the Crust near I to, Japan. During 
the first half of the year 1930, the town of Ito ana 
the surrounding district on the east coast of the Idu 
peninsula were visited by an unusual number of 
email earthquakes, the total number felt at Ito from 
February 13 until August being more than 4,880 
(Nature, 126, 326 and 971; 1030). Precise levels 
were run three times during 1930 along a line about 
twenty-five miles in length close to the east coast of 
the peninsula. At the end of 1930, the greatest 
upheaval (close to Ito) was 220 mm. or 8*7 in. Early 
during the present year (ending on March 16), a fourth 
line of levels was carried out, the results of which, 
compared with the preceding series* have been worked 
out by Prof, C. Tsuboi (Proc. Tokyo Imp. Acad ., 0, 
258-261 ; 1933). The curve that represents the 

displacement of the crust during the interval of two 
years is similar in form to its predecessors, the 
greatest uplift being 137 mm. or 6*4 m. in the 
immediate neighbourhood of Ito. As the rejgion has 
been almost free from earthquakes since 1930, it follows 
that there is here no apparent connexion between 
seismic activity and rate of crustal deformation* 

Nuclear Disintegration. Lewis* Livingston, and 
Lawrence (P/ty*. fiev*, Julyl)have usedin ttoir 
speed ion apparatus bydrogen enriched ih the isotope 
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H a , and have studied nuclear disintegration by the 
ion This ion behaves as a combination of a 

proton with an H 1 nucleus which the authors call a 
deuton. Striking results were obtained from lithium 
and from nitrogen used as NH 4 NO t . From lithium, 
particles were obtained with a range of 14-5 cm. 
corresponding to an energy of 12-5 X 10* volts. A 
possible formulation of the prooess is Li a +H* 2He 4 
—this giving an approximately correct energy 
balance. An alternative possibility is that the pro¬ 
cess involves Li 7 with the emission of a neutron. 
Nitrogen yielded a-part idea for which no satisfactory 
explanation was found. From beryllium, particles were 
obtained with rango similar to those excited by 
protons, though the ion efficiency was much higher. 
The authors suggest that the processes in these cases 
may be the disintegration of the unstable Be nucleus 
without capture of the bombarding particle. The 
authors also observe the production of protons of 
about 18 cm. range when their molecular ions strike 
any target whatever, and they suggest that the 
H* nucleus may break up into a proton and a neutron. 
If this is correct, the energy balance requires a lower 
mass for the neutron than that estimated by Chad¬ 
wick. 

The Molecular Weight of Erythrocruorin. The investi¬ 
gations of Svedberg and his collaborators by the 
ultra-centrifuge method have, as has boon reported 
from time to time in Nature, shown that stable 


native proteins can be divided into two large groups : 
(i) the hmmocyanins with molecular weights of the 
order of millions, and (ii) all other proteins, with 
molecular weights of 35,000-200,000. Preliminary 
investigations on the respiratory blood protein 
chlorooruorin of marine worms showed that it, like 
the hmmocyanins, has a molecular weight of the 
order of millions, so that the high molecular weight 
is not conditioned by the presence of the copper- 
containing active hsemocyanin group in the protein 
molecule. In a further paper (J. Amcr . Chem . Soc >, 
July) the hypothesis is put forward that a very high 
molecular weight may be characteristic of respiratory 
proteins in the blood of invertebrates. The red blood 
proteins of some marine worms (Arenicola tnarina) 
and also of lAimbricus terrestris are found to have 
molecular weights of-tho order of 2^—2J millions, the 
two proteins being distinct. The namo erythrocruorin, 
proposed by Ray Lankoster in 1868 for the red 
blood pigments of invertebrates, is revived, Ray 
Lankoster’s later name haemoglobin, suggested by 
Hoppe-Seyler in 1864 for the blood pigment of 
vertebrates, being obviously inappropriate. The 
name cruorin was suggested by Stokes in 1864 for 
respiratory blood pigment in general. Preliminary 
investigations show that several varieties of erythro¬ 
cruorin exist in the blood of invertebrates, some 
with low molecular weights, but true haemoglobin 
has not been met with (compare Nature, 131, 325, 
March 4, 1933). 


Astronomical Topics 


The Sky in September. There is only one planet 
* conveniently situated for observation this month, 
and that is Saturn, which is a conspicuous object 
rather far south in the heavens. Apart from its 
southerly declination, it is well placed for observation 
this month as it crosses the meridian about an hour 
before midnight. Saturn is an object of great beauty 
on account of its singular rings, which can easily be 
seen with a small telescope : it has become of par¬ 
ticular interest at the present time by developing a 
largo white spot, which can oasily be seen with a 
modest telescope. The spot rotates with the planet 
and accordingly becomes alternately visible and 
invisible, the period of rotation being about ten 
hours. It is not known how long the spot will 
persist, but it may remain for a matter of a few 
weeks. 

Dynamical Parallaxes of Stars. This method is based 
on the amount of curvature deduced from measures 
of double stars extending over some years ; this, 
combined with the apparent magnitudes of the com¬ 
ponents, enables estimates of their distance to be 
made, assuming the mass-luminosity law. Lick 
Obs. Bull. No. 451 contains dynamical parallaxes of 
323 of the double stars discovered by Prof. Aitken; 
they were deduced by R. G. Aitken and Miss C. E. 
Moore. The parallaxes are mostly small, but for 36 
of the 323 stars they exceed 0-02*. It is chiefly for 
the more distant stars that the method is valuable ; 
it cannot compete with direct measures of parallax 
for the nearer stars. 

Wolfs Tint Periodic Comet. This comet was die* 
coveted by the late Prof. Max Wolf in 1384; it has 
been obeeWed at every return since then, with the 
‘ of 1005 ; it made a dose approach to 


Jupiter about 1921, which moved the orbit farther 
from the earth, and made it a very difficult object. 
Nevertheless it was dotoctcd in 1925, and now again 
in 1933, thanks to the very accurate calculations of 
Prof. M. Kamienski, the director of Warsaw Obser¬ 
vatory. Dr. Jeffers found it at the Lick Observatory, 
July 25* 6 h 27 -9« U.T., in R.A. (1933 -0) 20* 7* 57 *2», 
N. Deol. 20° 40' 6", magnitude 18, Prof. Kamionski’s 
predicted elements are as follows : 

Epoch 1933 Sept. 28-5 U.T. 

M 341° 67' 44*1* 

w 100 49 23-8 | 

G 204 10 18-8 1933-0 

i 27 15 50-0 I 

<p 23 48 17 0 

n 426*0668" 

The deduced date of perihelion is 1934 Feb¬ 
ruary 27*908 U.T. The above observation indicates 
that perihelion will be about 0*1 day earlier than pre¬ 
dicted. Though perihelion is in 1934, the comet will 
be chiefly observed this year, as it is too near the sun 
for observation after the beginning of January. 

A prediction for this comet was also given in the 
B.A.A. Handbook for 1933, calculated by W. P, 
Henderson and J. D. MoNeile. It was not com¬ 
puted with the same rigour as that of Kamienski, 
but does not differ greatly from it; it gave the time 
of perihelion 0*7 day later than Kamienski. In view 
of the faintness of the comet it will be better to use 
Kamienski’e ephemeris, which is given in Aota 
Astronormca, vol. 2, series C, July 21, 1933. A portion 
of it is reproduced in t/.A.J. Circular 445. The oomet 
is well situated for observation, being on the meridian 
before midnight in N.Decl. 20°, But as it is too faint 
for ordinary instruments, the ephemeris is not given 
here. 
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Disintegration of Light Atomic Nuclei by the Capture of Fast Neutrons 

By Prof. William D. Harkins, David M. Ganb and Henry W. Newson 


ABOUT thirteen disintegrations of neon nuclei 
r\ have been obtained in 3,200 pairs, and approxi¬ 
mately 100 disintegrations of nitrogen nuclei in 7,000 
pairs of photographs of a Wilson chamber through 
which neutrons were passing. The source of the 
neutrons consisted of beryllium powder intimately 
ground with a mixture of rueeothorium and thorium- 
X. The neutron source used was on the average 
more powerful in the experiments with neon than 
with nitrogen. If all the factors are taken into account, 
it is found that with identical atomic concentrations 
of neon and of nitrogen in the chamber, the neon 
nuclei are disintegrated much less often than those 
of nitrogen. 

The average energies of the neutrons which have 
been found to disintegrate light nuclei are, in 
millions of electron volts, 5*8 for nitrogen, 7*0 for 
oxygon, and 11-0 for neon. Here the value for 
oxygen is taken from the work of Feather. Tho 
moss data indicato that the energy needed to supply 
mass increases in just this order, and is respectively 
— I*4xl0 # , 0 and + 2xlO fl electron volts, if the 
mass of the neutron is assumed to be that given 
by Chadwick, 1*0067, which is probably too high. 
Obviously the value assumed does not affect the 
differences between the energy values. 

In a gas, ethylene, which consists of hydrogen 
and carbon, three disintegrations were obtained in 
3,200 pairs of photographs. If carbon (12) is disinte¬ 
grated by capture of tho neutron the reaction is 

C 18 4* n l - C 13 - Be* + He 4 
12*0030 + 1 0067 — 9*0155 + 4*00216 

or, if the mass assumed for the neutron is correct, 
0*0074, which is equivalent to 6 *9 X 10* 
electron volts. 

This corresponds to a velocity of 3-0 x 10 * cm. per 
sec., so only neutrons of a velocity higher than this 
should be effective in disintegrating carbon of mass 
12. Tho Bmallness of the yield of disintegrations 
which we have obtained with carbon ia thus to be 
expected, especially sirieo probably less than one- 


fifth of the neutrons have velocities higher than 
this. 

A remarkable relation which has been found to 
hold without exception is : in disintegrations by 
capture of a neutron the kinotio energy almost always 
decreases, is sometimes conserved, but in no case 
increases. 

It has been pointed out previously by Harkins 
that the values for the energy which disappears 
suggest definite energy values for the y-raya into 
which this onorgy is converted, but tho accuracy of 
the work is not yet sufficient to prove that this is true. 

It may be assumed that the neutrons in the stars 
are scattered by the atomic nuclei and thus take 
part in the temperature distribution of velocities of 
the atoms. If the neutrons of higher velocity ore 
captured much more often than those of lower 
velocity, the distribution will be affected. Our 
experiments give no information concerning the 
capture of neutrons without disintegration, but only 
for those cases in which the capture is revealed by 
the accompanying disintegration. 

It is of interest in this connexion to consider the 
minimum energy of tho neutron which has been found 
to give a disintegration. The values, in millions of 
electron volts, are 1 *9 for nitrogen, and 7 *8 for neon. 
The corresponding maximum values are 16*0 and 
14*5, the lower maximum for noon being due to the 
smallness of the number of disintegrations which have 
been obtained in this gas. An energy of 1 *9 x 10* 
corresponds to a mean temperature of the order of v 
10 10 degrees^ but at 10* degrees a considerable 
number of neutrons should have this energy, and a 
moderate number even at 10 7 , so it is not unreason¬ 
able to suppose that nitrogen nuclei are disintegrated 
by this process in the stars. 

A part of this work was presented by Harkins on 
June 23 at a symposium on nuclear disintegration 
Tinder the auspices of the Century of Progress Expo¬ 
sition, Chicago. Other papers were presented by 
Cockroft, Lawrence and Tuve, and a general dis¬ 
cussion of tho theory, was given by Bohr. 


Third International Congress for Experimental Cytology 


T HE Third International Congress for Experi¬ 
mental Cytology, which was held in Cambridge 
on August 21-26, under the presidency of Prof. Th. 
Huzella, of Budapest, was attended by more than 
two hundred members from all parts of the world. 
Some seventy papers were read, grouped under tho 
headings of cell respiration and metabolism, electro- 
physiology, secretion and digestion, tissue culture, 
Entwicklungsmechanik, and virus cultivation. 

One of the main impressions left by a most in¬ 
teresting Congress is tho successful use of the 
technique of explantation and tissue culture by 
cytologists, embryologists, and medical research 
workers for the study of problems of the most 
diverse nature. This note was struck by Prof. 
Huzella, in his presidential address on tissuo culture 
in relation to the problems of biology and medicine, 
and it constantly recurred in the papers read to the 
Congress. Another feature- of modem biological 


research which was well brought out was the emphasis 
on the study of cell functions as they actually occur 
in vivo, rather than by examination of fixed and 
etained preparations, and the variety and ingenuity 
of the methods that have been evolved for this 
purpose. The proceedings also showed how wide a 
‘no-man's-land* there still is between experimental 
cytology, which is limited by the resolving power of 
the microscope, and biochemistry and biophysics, 
which deal with the phenomena of the cell on a 
molecular scale. It was a specially valuable feature 
of the Congress that cytologists and biochemists and 
biophysicists were able to learn one another’s points 
of view, and to hear of some of the progress being 
made towards linking up physiological with physico¬ 
chemical events. Lastly, mention must be made of 
the moving pictures, which showed what a valuable 
instrument of research is provided by the speedeebup 
micro-cinematograph film. 
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In the discussion of tissue culture, Prof. Huzella 
described experiments on the effect of magnetic 
fields on heart cultures. His pupil, Dr. Julia Lengyel, 
showed that constant magnetio fields affect the 
intracellular substance, but. have no effect on the 
cells themselves. Prof. Huzella dealt with the effect 
of intermittent magnetic fields. The cells are found 
to grow along the lines of force. Prof. Huzella 
attributes the effect to induced electric currents in 
the medium. In the discussion, the alternative 
explanation was suggested that the living (jell is the 
seat of circulating electric currents, and so has a 
magnetic moment. These results link up with pre¬ 
vious findings by Prof. Huzella and others that cells 
always tend to grow along lines of strain, whether 
caused by stretching, crystallisation in the culture 
medium, or in other ways. 

Prof. J. do Haan and K. J. Foringa, of Groningen, 
have devised a method by which comparatively thick 
explants can be grown while being perfused with a 
physiological fluid. They wore able to demonstrate 
the differentiation of wandering cells from a rabbit 
exudation into typical lymph tissue, and oven the 
formation of non-nucleatod cells resembling red 
blood corpuscles. Their experiments were illustrated 
by a cinematograph Him. 

Prof. C. C. Speidel, of Virginia, has also found the 
cinematograph of groat value in studying the growth, 
irritation, and repair of nerves. He works on 
anfesthetised tadpoles, which are fixed under the 
microscopo. Tho tip of the tail is cut off, and in the 
rapid process of regeneration the details of nerve out¬ 
growth can bo followed in vivo . By his remarkably clear 
and detailed observations. Prof. Speidel has boon able 
to settle many doubtful points in neural physiology. 

Dr. H. Okkels, of Copenhagen, described work on the 
dynamic cytology of the thyroid gland. When called 
into sudden activity, the cells undergo a cycle of 
changes. There is a phase of synthesis of the secre¬ 
tion, in which the mitochondria play the decisive 
art, and then a phase of discharge, which is governed 
y the so-called Golgi apparatus. Dr. E. S. Duthie, 
of Dublin, has found similar phenomena in the cells 
of various digestive glands. 

In the discussion on virus growth, there was 
universal testimony to tho value of tissue cultures 
as a means of virus propagation. Dr. Q. H. Eagles, of 
London, indeed, maintained that viruses can bo 
grown in cell-free media, and his paper provoked a 
long and interesting discussion. He agrees, howover, 
that the presence of living cells is favourable to virus 
growth. Tissue oultures not only form a convenient 
substitute for animal propagation in the culture of 
viruses, but also, as was Bhown in a series of papers 
from different workers, allow of observations on cell 
pathology and immunity phenomena that would be 
impossible on the living animal. 

In the field of EntwiMungsmechanik, there were a 


series of important communications. Dr. H. B. Fell, 
of Cambridge, has obtained differentiation of knee- 
joints in explants of chick limb-buds taken from the 
egg at a stage when no differentiation is visible. Dr. 
R. G. Canti showed a fascinating film of the process of 
differentiation in Miss Fell's preparations. Prof. R. 
Chambers, of New York, has found that explants of 
mesonephric tubule segments are converted into 
closed tubules. When this stage is reached, phenol 
red accumulates in the lumina of the segments. This 
effect depends on tho maintenance of tho cell respira¬ 
tion, and is an instance of oells taking on their 
physiological functions in vitro . 

J. Holtfretor, of Berlin, described work on the 
amphibian embryo, which he has succeeded in 
cultivating in vitro . C. H. Waddington, of Cambridge, 
who has devised a method for kooping the warm¬ 
blooded chick embryo alive out of the egg for a few 
days, also described the result of experimental 
interference with normal development. Both workers 
have been able to show the determining effect of the 
endoderm for differentiation in a number of beautiful 
experiments. Holtfroter, describing his work on the 
‘organiser’, showed that it is present in all adult 
tissuos, and in a latent form in the egg and in embryo 
tissues. In the latter, no organising power is shown 
until the tissue is boiled. Noodhain, Waddington 
and Needham have mode it practically certain that tho 
organiser is a chemical substance by obtaining noural 
tube formation in tho embryo with petrol-ether 
extracts (see Nature of August 12, p. 239). 

This demonstration of what may bo called an 
intra-embryonic hormone is of great interest. Never¬ 
theless, its ubiquitous occurrence tends to throw the 
emphasis on the innate properties and responses of 
the embryonic tissue, rather than on the chemical 
stimulus from without, as a determining factor in 
differentiation. 

The present Congress differed from previous ones, 
in that the scope was widonod to include cell respira¬ 
tion and metabolism and cell electrophysiology, to 
each of which a whole day was dovotod. Prof. Ifi. D. 
Adrian, of Cambridge, opened the discussion on 
electrophysiology, and papers were read on biological 
potentials and currents, and the mechanism of 
selective passage and concentration of ions by cell 
membranes. Dr. M. Dixon, of Cambridge, opened 
the discussion on cell respiration. Prof. A. Szent- 
Gydrgyi, of Szeged, read a provocative paper on 
non-enzymic catalysts of cellular oxidation. One 
useful feature of the day's discussion was tho de¬ 
monstration of tho wide variety of oxidation me¬ 
chanisms, and the differences in response to cyanides 
and other respiratory inhibitors, that occur in the 
different phyla of the plant and animal kingdom. 
This must have been especially valuable to the bio¬ 
chemists, who have perhaps confined their attention 
to too few kinds of organisms. B. Woolf. 


Research in the British Non-Ferrous Metal Industries 


T HE annual meeting of the British Non-Ferrous 
Metals Research Association was held at 
Birmingham on June 19, and the report for the past 
year shows that, in spite of the difficulty of the 
times, the expenditure on research has been slightly 
itUHreased to £17,000 a year. 

Brighter homes should result from the choice of 
suitable metals and alloys arising from the study 


which is being made of the resistance to tarnishing 
of polished surfaces of metals used for finger plates, 
door knobs, shop fronts and the like. Much work 
has also been done on an investigation dealing with 
the factors involved in the bursting of water pipes 
due to frost, concerning which little is at present 
known. The mechanism of ice formation and the 
behaviour of freezing water in pipes of different 




360 


NATURE September 2 , 1933 


materials are being studied in detail. New lead alloys, 
containing small quantities of cadmium and tin or 
antimony, developed by the Association for cable 
sheathing, are now finding increasing application in 
other fields. Tests are also being conducted with new 
materials for water pipes in which lead is alloyed 
with 0*05 to 0*06 per cent of tellurium. The effect 
of various soils on pipes of copper and those new 
alloys is also being investigated with the view of 
discovering tho most suitable material for use in 
particularly corrosive soils. 

A large amount of work of value in other directions 
is also recorded in tho report. Methods have been 
devisod by which small quantities of impurities in tin 
and lead can be determined spectroscopically in a 
few minutes and with considerable exactness. Further 
work has also been done on coppor and nickel and a 
start has been made with aluminium. 

New materials for service at high temperatures are 
being developed by the addition of small quantities 
of various elements to copper-nickel alloys. The 
effects of the addition of aluminium and silicon to 
cupro nickel containing 20 per cent or more niokel 
are being studied, and alloys have been found which 
give promise of useful commercial application 
both with regard to maintenance of strength and 
resistance to steam corrosion at elevated tem¬ 
peratures. 

An extensive service trial is being carried out by 
the London Midland and Scottish Railway Co. of 
new materials developed by the Association for fire- 
hoi construction. In a locomotive tho copper fire¬ 
box is held in position by a number of rivetted copper 
stay rods, and it is estimated that, on the average, 
half the time a locomotive spends in the repair shops 
is due to failures in these stays. The trouble has now 
been traced to corrosion caused by boiler water 
leaking through the rivetted heads. By alloying tho 
copper with small quantities of other substances and 
utilising a special heat treatment, the cause of the 
trouble is likely to be removed. 

The utilisation of certain types of Empire copper 
for special purposes will bo facilitated should investi¬ 
gations in progress on the removal of small quantities 
of bismuth from coppor be successful. 

The report records the practical completion of the 
researches which Jed to the production by the 
Association of aluminium brass oondenser tubes. 
Their adoption practically solved the problem of tho 
corrosion of condenser tubes in cases in wliich cupro¬ 
nickel tubes would be too costly. Other investigations 
in progress include those on the casting of aluminium 
and brass. Tho latter research has led to considerable 
improvements in the production of rolled brass sheet, 
of which tens of thousands of tons a year are pro¬ 
duced in Great Britain, 


A Continuous Gas Indicator 

HE technique of accurate gas analysis by 
chemical analysis is difficult, and oxpertness in 
the art oan be acquired only by long apprenticeship. 
Moreover, the chemical method of analysis is not 
directly and readily adaptable to indicating and 
recording with accuracy the extent to which a con¬ 
stituent gas is present in a gaseous mixture. Such 
information is of very* groat importance in many 
industrial operations, and although chemical indi¬ 
cators and recorders, more especially for indicating 
and recording the presence of carbon dioxide and 


carbon monoxide, ore available, their performance is, 
in general, not very satisfactory. 

It is not surprising therefore that, in the last 
twenty years or so, physical principles have been 
employed in the design and construction of such 
instruments. These have included instruments de¬ 
pendent for their indications on density, calorific 
intensity, thermal conductivity, and in the case of 
an indicator recently devised by I. Fagelston, a 
combination of viscosity and velocity of effusion. 

The principle of this last instrument is simple. 
The gaseous mixture and a standard gas flow through 
two similar capillary tubes, tho outlet ends of which 
are enlaced and closed by two platinum plates 
pierced with similar orifices. The gases are suoked 
through the respective capillary tubes and orifices 
by a pump, and any difference of pressure at the exit 
ends of the capillary tubes, arising from difference in 
composition of the gases flowing in the tubes, is 
indicated by the difference of level of liquid in the 
limbs of a U-tube manometer connected with the 
respective ends. 

Two forms of instrument incorporating this 
principle have been put on the market by Messrs. 
Griffin and Tat lock. Ltd. The first form, known as 
the “Air Type”, uses air as the standard comparison 
gas ; in the second form, known as the “Petrol 
Type”, tho comparison gas is made from the gas 
being analysed, by removing the constituent being 
determined. Generally an accuracy of indication of 
tho order 0*05 per cent is possible with the instru¬ 
ments ; very small vapour concentrations can be 
indicated to within 0 005 per cent. The instruments 
have numerous technical and scientific applications, 
including, for example, the indication of organic 
solvents, petrol vapour in air, the evaluation of 
adsorbents, in coal carbonisation for indicating carbon 
dioxide and hydrogen sulphide, and for the analysis 
of industrial gases, including tho rare gases, for 
determining safety in connexion with chemical and 
engineering plant, and for indicating the humidity 
of gases. 


University and Educational Intelligence 

Research work in Slavonic countries is listed 
in catalogues which are being compiled and issued 
by the Russian Department of the University of 
Birmingham. Pamphlets relating to work *{a) in 
progress and (6) already published in Czecho¬ 
slovakia and Poland in 1931-32 have already been 
issued and these will be followed by catalogues of 
work in three other Slavonic countries. The lists 
are arranged according to universities and faculties. 

Supervised correspondence study of a new type 
has been introduced in the State of Nebraska with 
tho objeet of widening at a minimum of expense 
the range of the curricula of the smaller high schools, 
The system is described in an article contributed by 
Prof. Platt of the University of Nebraska to the 
Juno number of School Life. The school time-table 
provides periods for the work and the scripts are 
regularly dispatched to the correspondence centre 
for examination and criticism. Tho supervising 
teacher does not need to be a specialist in all the 
subjects of the correspondence courses. It is his 
business to see that the pupils have the proper 
materials, attitude and environment, to interpret 
the questions, guide the pupils in the use of encyolo* 
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prodias, supplementary literature and periodicals and 
in other ways to correct the techniques of study. 
Among the advantages claimed for the system aro : 
that it facilitates meeting the needs of gifted and 
other unusual students ; that a large variety of voca¬ 
tional subjects can be made available ; that the 
teaching load of the staff can be lightened ; that 
educational costs per pupil can be decreased and 
that courses on the college level can bo offered to 
high-school students who cannot attend college. 
So promising wore the results apparent in tho schools 
in which the system was being tested in 1929-1931 
that tho Carnegie Corporation and tho Carnegie 
Foundation for tho Advancement of Teaching made 
a grant to the University of Nebraska of five thousand 
dollars in November 1931, for the purpose of carrying 
on research in this field. Further publicity was 
obtained for tho experiment by.an address delivered 
at a meeting of the American Council on Education 
in May last by Prof. Rood of the University of 
Nebraska. While specially adapted for meeting the 
needs of small rural high schools tho system might, it 
is believed, provo a valuable aid in largo schools also. 

Education in India in 1929-30 is reviewed by 
the Educational Commissioner with the Government 
of India in a pamphlet recently published by the 
Government Central Publication Branch, Calcutta 
(pp. 76; Ro. 1-4 or 2s.). Statistics show some 
advance, but at a lower rate than in tho preceding 
year. Tho number of scholars in institutions of all 
kinds increased by three per cent and amounted to 
approximately five per cent of the entire population. 
Distributed by communities, tho school enrolments 
expressed in percentages of the total population of 
each community wore : Parsecs 22, Europeans and 
Anglo-Indians 19, Indian Christians 14, Sikhs 7, 
Buddhists 5*6, Mohammedans 5*4, Hindus 4*8, 
others 2*5. As an indication of tho state of education 
of the Mohammedan community (59 millions) as 
compared with that of tho Hindus (164 millions) 
these percentages aro misleading, for it is almost 
solely in tho lowest two grades of the primary schools 
that the Mohammedans outnumber (in proportion 
to total populations) the Hindus. In university and 
intermediate oducation, including tho professional 
schools, there are six Hindus for every Mohammedan. 
The increase in the number of students in tho touching 
departments of tho sixteen Indian universities was 
at the rate of twelve per cent. Enrolments in 
technical and industrial schools, in which a large 
proportion of the scholars woro Mohammedans, 
showed a decrease of more than ten per cent, and 
agricultural colleges and schools a decrease of five 
per cent. Medical colleges and schools showed an 
increase of ton per cent and there were small increases 
in commercial, engineering and votorinary colleges 
and schools, and in schools of art. A statistical 
summary of education in the United States of 
America for 1929-30, published as Bulletin 20 of 
1931, provides some striking contrasts with the 
Indian statistics. The total enrolment in schools of 
all kinds was 25 per cent of tho entire population, 
as compared with India’s 5 per cent; teachers 
numbered 8 per cent of tho population and women 
teachers outnumbered men by four to one, whereas 
in India they, numbered 0 -2 per cent and the women 
are in a minority of one to nine ; the number of 
girls under instruction in the United States was 
approximately the same as the number of boys, 
but in India there were four boys to one girl. 
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Calendar of Nature Topics 

Greatest Frequency of Typhoons in the China Seas 

The typhoons of tho China Seas are revolving storms 
of great violence. Tho majority originate among tho 
island groups of the western Pacific, betwoon about 
6° and 20° N. lat., and especially among the Ladrone 
and Western Caroline Islands. Their tracks lie at 
first towards the west-north-west; thoy generally 
pass near or across tho Philippine Islands and either 
strike tho coast of China or ‘re-curve* over the ocean 
and continue north-eastwards towards Japan, growing 
in size and decreasing in intensity. Thoy may occur 
in any month, but are most frequent from July to 
October and especially in September. Many ships 
have boon lost during typhoons, and over tho land 
they causo violent rains and disastrous floods. The 
tropical cyclones of tho Bay of Bengal also reach 
their greatest frequency in September, but individual 
storms are rarely so severe as later in tho year. 

Delayed Salmon 

Absence of sufficient water in rivers, duo to pro¬ 
longed drought ij{ very dry summers, causes autumn- 
running salmon to congregate in numbers in the sea 
off the river mouths. The changes normally associated 
with river lifo, however, may still proceed—abstinence 
from food, the assumption of the spawning coloration, 
the growth of the jaws of tho males and the erosion 
of scales. During such a period of enforced waiting, 
the numbers are reinforced by fresh arrivals from 
seawards. Experimental netting in tho north of 
Scotland in 1915 and 1920 showed that in waiting 
salmon, marked and later recaptured before being 
ablo to ascend into fresh water, loss of weight was 
an acoompanimont of other bodily changes. Six fish 
averaging 11*5 lb. in July showed an average loss of 
1-33 lb. whon recaptured during August and Sep¬ 
tember. A 14 lb. male fish lost 3 lb. in 67 days waiting. 
The proportion of fish showing scale erosion reached 
84 per cent in August and 99*5 per cent in mid- 
Soptomber. The actual erosion of scales in the 
beginning of August was slight. In tho middle of 
September it “extended round the whole of the 
periphery of the scales of mule fish, and quite two- 
thirds of the edge of the scales of female fish were 
disintegrated” (Menzics, 1925). 

Control of the Tsetse Fly 

One of the greatest barriers to progress in Africa 
is the tsetse fly (Gloasina pallidipes) and the nag&na 
disease of cattle which it spreads. The presence of 
the fly is linked with tho vegotational type of tho 
region and with the game animals which subsist upon 
the vegetation ; so that the destruction of vegetation 
and of garno animals have both boon advocated 
and in some areas carried out. In Zulu land, in 
clearing the buffer bolt surrounding the Uinfolozi 
Reserve, 26,162 game animals, including 15,130 zebra, 
2,987 duiker, 2,173 bush-buck and 3,456 wart-hog, 
were killed between Juno 1, 1929 and November 15, 
1930. 

A method of catching the flies in large,specially 
designed traps has been dovinod by R. H. T. P. 
Harris, and promises to solve a difficult problem 
without recourse to whole devastation of flora and 
fauna. September is tho month whon the tsetse flies 
aro most numerous, and in September 1931, 2,088,608 
were oaught in the traps, reckoning by measure at 
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0,000 flies to a quart measure (South African J. ScL , 
29, 496; 1932). The year’s total catch was much 
more than 7 millions, and that in spite of the fact 
that only for the last four months of the period had 
the traps approached their full number of just over 
one thousand. 

It is cloar that the fly population can be enormously 
reduced by trapping flies in their habitat amongst 
gamo animals ; and the author suggests as a sound 
method of control, first, tho creation of special game 
reserves in fly areas, so that the flies may be con¬ 
centrated in definite localities in association with the 
game ; second, the removal of most gamo animals 
in the territory surrounding the reserve, so that tho 
flies may bo isolated ns well as concentrated ; and 
third, the trapping of tho flios in tho concentrated 
reserve. 

Luminescence in Nature 

Now that darkness fulls earlier mid tho plankton 
population of tho shallow waters of the sea is still 
at a high level, opportunities increase for observing 
luminescence from the shore, due to the presence of 
Noctilura or ctenophores or many other common 
forms. At the opening session of the American 
Philosophical Society’s mooting at Philadelphia on 
April 16, 1932, Prof. K. Newton Harvey suggested 
that luminescence had been evolved from one of tho 
biochemical reactions underlying ordinary respira¬ 
tion. Between luminescence, most familiar in the 
light of fireflies or the glow of bacteria, due to tho 
reaction of hiciferin and oxygen through the inter¬ 
mediary of tho enzyme luciferase, and the hydrogen 
acceptor mechanism involved in tho oxidation of 
food substances, he found a close analogy. But in 
tho latter case carbon dioxide is set free, whereas 
in the former no carbon dioxide is released and the 
oxidised luciferin quickly loses its oxygen and is 
once more in a condition to react. Most luminescence 
is intermittent and is generally caused by some 
stimulus (for example, the breaking of waves, the 
stroke of an oar, the disturbance caused by tho 
movement of a boat) and under natural conditions 
it may have protective value, may servo as a signal 
between members of a species, or in the darkness of 
tho deep sea may illumine tho depths, but these are 
unproved guesses. But what purpose the continuous, 
non-stimulated glow of bacteria may serve, not even 
the credulous naturalist has ventured to guess. 

Stubble Cultivation 

An early harvest gives a great opportunity to 
attack the weed population, already weakened by 
the shading action of the straw crop. Unfortunately, 
on heavy land the tearing up of hard-baked stubble 
has been no easy matter with the farmers’ own 
implements, although hired steam traction sets have 
Jong been used to fulfil this need. With modern 
tractors and implements of sturdy construction, it 
is possible to make sufficient tilth on the surfaces of 
the stubbles to germinate weed seeds at the first 
shower, and at the same tiino the established weeds 
are uprooted and checked. One of the great advan¬ 
tages of tho tractor is that it provides the power 
to carry out these operations thoroughly and rapidly, 
making tho best use of tho restricted time available. 
If dry conditions continue, the runners of grassy 
weeds may bo combed out and burnt. The growth 
of seedling weeds is allowed to proceed for some 
time, when the green stuff is ploughed in and has a 


certain manurial value, An alternative to the above 
procedure is to plough up the stubbles at once with¬ 
out attempting to get rid of any viable weed seeds. 
This has the advantage that heavy land is at any 
rate safe fbr tho wintor, whereas if merely broken 
there is the risk that it may lie too wot for ploughing 
for long periods late in the year. 


Societies and Academies 

Dublin 

Royal Irish Academy, Juno 26. F. D. Grkkvks : 
An investigation on the penetrating radiation from 
potassium. Measurements of the absorption of tho 
y-radiation from potassium chloride by use of a 
Geiger tube counter. The value obtained by MuhlhofE 
was confirmed with a different geometrical arrange¬ 
ment. The background of cosmic and local radiation 
was found to vary with weather conditions, being 
less intense during rain. H. O’Neill J Iknoken and 
H. L. Movi us : Tho cemetery cairn at Knockast, Co. 
Westmeath. In August and September 1932, tho 
first Harvard Archaeological Mission in Ireland, under 
the direction of Dr. H. O’Neill Honckcn, assistant 
curator of European archeology in the Peabody 
Museum of Harvard University, excavated at Ooola- 
tore, Co. Westmeath, a large cemetery cairn of the 
Bronze Age. This contained in all 44 burials of 
which 4 were skeletons and the remainder cremations. 
Unlike most such grave-mounds, this contained no 
central burial with ‘secondary interments’ grouped 
about it, but an unprecedented numbor of graves 
scattered through it. From tho pottery, bronze 
knives, etc., found with the burials, it was evident 
that they covered a considerable part of the Bronze 
Age from about 1600 B.c. to somewhat after 1000 b.O. 
Tho human remains have been studied by Mr. H, L. 
Movius of Harvard. He has found that the skeletons 
conform on the whole to the general typo of Irish 
Bronze Ago skeletons, but believes that the cre¬ 
mating people probably belonged to a different 
physical type. J. Doyle and W. T. Saxton : Con¬ 
tributions to the life-history of Fitzroya . Fitzroya is 
an interesting link between the cupressinean and 
cttllitrinean conifers. It possesses an apical arche- 
gonial complex with a pollen tube directed to the top 
of the prothallus. The tube grows early and invagin- 
ates the prothallus deeply while the latter is still 
vacuolate. The pro-embryo is variable and the 
variations are discussed. They seem to be deriva¬ 
tives of two types of early pro-embryo, a four-celled 
pro-embryo completely filling tho archegonium and 
one with four colls occupying a considerable part of 
the archegonium with a fifth free nucleus in the upper 
part. The mature pro-embryo commonly fills the 
archegonium and is fully septate. J. J, Nolan and 
P. J. Nolan : Further observations on atmospheric 
ionisation at Gloncree. In a survey of more than 
four years’ observations, it is shown that the control 
exercised by the condensation nuclei on the equi¬ 
librium of ionisation is very weak. Certain diurnal 
variations in the ionisation are found and the question 
of a diurnal variation in the rate of ion production is 
examined. R. W. Ditchburn and Miss C. J. Powbr- 
Stkele : Notes on resolving power (2). The resolv¬ 
ing power with a microphotomotor. The paper 
describes experiments on the resolving power of an 
optical system (for example, telescope or spectro¬ 
graph) when photographic methods are used. The 


September 2, 1933 


NATURE 


363 


effect on the resolution produced by exposure, time 
and other factors is examined. The resolving power 
of lines of different intensity ratio is investigated. 
An increase of resolution is obtained by stopping 
out the central portion of the aperture. A new 
‘characteristic* i8 suggested for uhg in connexion with 
the deflection rnicrophotometer. R. W. Ditchbukn ; 
Notes on resolving powor (3). The resolving power 
of the method of focal isolation. The paper discusses 
the resolving power and the geometrical optics of 
the method of focal isolation (see R, W. Wood : 
“Physical Optics”. Second edition, p. 414). Tho 
relation of this method to tho Christianson filter is 
considered. 

Paris 

Academy of Sciences, July 17 (CM., 197, 205-284). 
A. Calmette, A. Saenz and L. Costil : Tho effects 
of cobra poison on cancerous grafts and on sponta¬ 
neous cancer (adeno-careinoma) of mice. Cobra poison 
has an undoubted curative effect on spontaneous or 
grafted adono-carcinoma in mice. S. Winogradsky : 
Tho disengagement of ammonia by the nodules of 
the roots of the Loguminosic. Young nodules borno 
by plants in full growth give off measurable quantities 
of* ammonia. Serge Bernstein : Remark on a note 
by R. Salem. Auguste LuMiicRE ; Tho method of 
heterogeneous test statistics. A new method of 
investigating statistics in cases unsuitable for the 
application of mathematical methods. P. Rachev- 
ski : The infinitesimal interpretation of the system 
of dual vectors. G. B. Gourewitch : An algebraical 
equation in polyvectors, Silvio Minetti : The 
geometry of tho holospace of holomorph functions 
in a given domain and itB relations with tho 
theory of ordinary differential equations. Lichine : 
Controls. A system of controlling motors without 
mechanical contact. Max Skrruys : Knocking and 
auto-ignition in internal combustion motors. Knock¬ 
ing and auto-ignition in internal combustion engines 
are separate phenomena. Thadek Pkozalski : The 
cause and effect of tho solution of salt in metal. 
EuaicNE Dufuy and L. Hackspill : The law of 
thermal expansion of boron. The linear coefficient 
of expansion of boron between 20° 0. and 750° C. is 
8*3 X 10'* : the expansion is a linear function of 
the temperature anti no anomalous point was found. 
D. Bodroux and R. Ri vault : Some distant 
rocoptions of television broadcasts from London. 
Account of experiments on television reception at 
Poitiers. E. Thellier : A magnetometer insensitive 
to the disturbed magnetic holds of large towns. 
Pierre Lambert and Jean Lecomte : Infra-red 
absorption spectra of organic compounds possessing 
two chromophores. Mllk. J. Clavier : The influence 
of tho temperature on tho chromatic sensibility of 
some photographic plates. The results depended 
largely on the make of the plate, but the sensibility 
in several cases was much increased (three to four 
times) by raising the temperature of the plate to 
60 o -80 o C. Mme. Ir4:ne Curie and F. Joliot : The 
complexity of the proton and the mass of the neutron. 
It is suggested that the proton may be considered 
as containing a neutron and a positive electron : tho 
energy of combination is of the order of 5 x 10* ev. 
and the stability is consequently very high, T. Graf : 
The magnetic spectrum of the (3 -rays emitted by 
AcB 4- C 4* C' 4- C*. Henri Muller : The lower¬ 
ing of the ternary outectio point ice - potassium 
nitrate - ammonium chloride. H. Hbring : Hetero¬ 
geneous equilibria in the system cadmium iodide, 


potassium iodide and water. Fu. Hahn : The deter¬ 
mination of traces of bromine in the presence of a large 
excess of chlorine. Tho method, which is based on the 
production of eosin from fluorescin, can bo used to 
determine quantities of bromine of the order 0*1-2 
micrograms. Jules Gu£ron : The spontaneous 
evolution of aqueous solutions of stannic chloride. 
H. Delomenik : Contribution to tho study of ferro- 
silicons. A. Travers and Pierre Lkdttc : The 
evolution of tho hydrated calcium aluininatos. H. 
Cottin : Pontenylamino. Marcel Sommelet : The 
synthetical preparation of chlormethyl derivatives of 
phenols. J. Di *:combe : The condensation of formol, 
aminos and phenols. Antonin Lanquink : The 
lengthening of tho edge of the Jurassic massif of 
Thames and of its approaches in tho neighbourhood 
of Rocbaron and Carnoules (Var). D. Schneegans : 
The relations between the Flysch zono in the 
Kmbrunais and tho sheet of the Brian^onnais. R. 
Guizonnikr : The gradient of electric potential and 
atmospheric pressure. An important relation holds 
between the gradient of tho electric potential and 
atmospheric pressure. This is shown by tho parallelism 
of the curves exhibited by these elements as a 
function of the time. J, Ribi^read-Gayon : Tho 
solubility of tho copper compounds of anti-crypto- 
gamie mixtures. Charles P^rez : Some sexual 
differences in tho crab Packygrapaus man norat'us. 
C. Mathis and L. Berland : A domestic African 
spider, Plexippus paykulli, a natural enemy of 
Stegomyia , living in houses. This spider hunts and 
kills mosquitoes : it is inoffensive to man arid should 
be cultivated as a useful auxiliary for tho destruction 
of the female Stegomjjm, the active agent in the 
propagation of yellow fover. B. Trouvelot, 
Laootte, Dussy and ThEnard : Observations on 
the trophic affinities existing between the larvie of 
Leptinotarm decemlineata and plants of tho Solanoceae 
family. W. S. Reich and A. F. Damansky : Con¬ 
tribution to tho study of starch. New esters obtained 
by einnamylation. Tho method of acetylation of 
starch described in an earlier paper has boon applied 
to tho einnamylation of starch. Natural starch gives 
a dicinnamate, amylose a trie ini tomato. L. Vklltjz 
and P. Saule a u : Tho biochemical synthesis of the 
fatty esters of some cyclohexanols. Mme. Anorak 
Roche : Nitrogen loss and protein starvation. The 
experiments described agreo with the hypothesis of 
the partial disintegration of a muscle protein in the 
case whore the need of nitrogen is not met by tho 
food. Pierhf, Rosenthal : Rogenoroseenco cure by 
intorhuman serotherapy. A. Mougkot and V. 
Aubertot : Intratissue oxidations and thermal 
carbonic acid baths, 

Geneva 

Society of Physics and Natural History, June 15. R. 
Galopin : Outlino of the study of the opaque 
minerals of tho Az6gour deposit (Morocco). Tho 
author studies tho metallic minerals of the Az^gour 
deposit by reflected light. With the view of finding 
out the most promising direction for his work, he 
has examined some specimens taken at various 
localities and has found, in addition to minerals 
already known in this deposit, a certain number of 
others. These preliminary researches show that the 
mineralisation is more varied and complex than had 
hitherto been supposed. G. Gutzeit and R. Duokert : 
The aminoformate of copper and zinc. The authors 
have prepared these two salts and have studied their 
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electrical conductivities, from which they have been 
able to give constitutional formulas to theso salts. 
G. Gutzett : Remark on a relation between the 
apparent volumes of the atoms and tho centres of 
co-ordination of internal complex compounds. 

Sydney 

Royal Society of New South Wales, May 3. W. R. 
Browne ; Post-Palaeozoic igneous activity in New 
South Wales (Presidential Address). The Mesozoic 
ora was one of comparative freedom from volcanic, 
activity, but Triassie volcanic ash and Jurassic 
basalts are known. About 11,000 squaro miles are 
covered with Tertiary basalts, etc., and the original 
area was probably much greater. Two groups of 
eruptions are recognised : (1) an older, of basic 

flows and sills, followed by alkaline intermediate 
lavas and intrusions ; (2) a newer, of basic flows 

and intrusions, with a few acid flows, followed by a 
series of narrow basic dykes and sills. The basic 
lavas comprise calcic and plateau-basalts, with 
alkalino basic and ultrabasic types. The older basic 
intrusives arc fcosehenitic, tho newer thoralitic. 
Dolorito intrusions may represent portions of the 
calcic basalt magma. The eruptions were connected 
with vertical crust-movements and tho whole series 
is comagmatic with the Tertiary rooks in Queensland, 
Victoria and Tasmania. 


Forthcoming Events 

British Association for the Advancement of Science 
(Leicester Meeting). 

Tuesday, September 5 

At 8 p.m.—Sir Henry Fowler : “Transport for a 
Century” (Public- Lecture at Edward Wood Hall). 

Wednesday, September 6 

At 8.30 p.m.—Sir Frederick Gowland Hopkins : “Some 
Chemical Aspects of Life’* (Presidential Address at 
De Mont fort flail). 

Thursday, September 7 

At 10 a.m.—Prof. R. Robinson : “Natural Colouring 
Matters and their Analogues” (Presidential Address to 
Section 15). 

Prof. W. O. Foarnsidos : “A Correlation of Structures 
in tho Coalfields of tho Midland Province” (Presidential 
Address to Section C). 

Dr. J. Gray : “Tho Mechanical View of Life” (Presid¬ 
ential Address to Section D). 

Mr. R. W. Allen : “Some Experiences in Mechanical 
Engineering” (Presidential Address to Section G). 
Major the Hon. Richard Coke : “A System of Forestry 
for the British Isles (Chairman’s Address to Depart¬ 
ment of Forestry (K*), Section K). 

L'r. A, Lauder : “Chemistry and Agriculture” (Presid¬ 
ential Address to Section M). 

At 11,30 a.in,—Prof. J. H. Jones : “The Gold Standard” 
(Presidential Address to Section F). 

The Right Hon. Lord Raglan : “What iH Tradition ?” 
(Presidential Address to Section H). 

At 2.0 p.m.—Dr. R. E, Mortirnor Wheeler : “Centralisa¬ 
tion and Control of Research in its Relation to Learned 
Societies” (Presidential Address to the Conference of 
Delegates of Corresponding Societies!. 

Friday, September 8 

At 10 a.m.—-Sir Gilbert Walker : “Seasonal Weather and 
Ita Prediction” (Presidential Address to Section A). 
Prof. F. Aveling : “Tho Status of Psychology as an 
Empirical Science” (Presidential Address to Section J), 


At noon.—Prof. E. D. Adrian : “The Activity of Nerve 
Cells” (Presidential Address to Section I). 

At 8.15 p.m.—Sir Josiah Stamp : “Must Science ruin 
Economic Progress ?” (Evening Discourse at Wyggeston 
Boys* School Hall). 

Saturday, September 9 

At 8.0 p.m.—Prof. Julian S. Huxley : “Ants and Men'* 
(Public Lecture at Edward Wood Hall). 

Monday, September 11 

At 10 a.m.—Tho Right Hon. Lord Meston : “Geography 
as Mental Equipment*' (Presidential Address to Section 
E). 

Prof. F, E. Lloyd : “Tho Types of Entrance Mechanisms 
of tho Traps of UtricuUiria (including Poh/pompholyx) 
(Presidential Address to Sect ion K, at Vaughan College). 

At 5.30 p.m,—Sir Richard Gregory, Prof, W. J. Pugh, 
Prof. W. B. Briorley, Dr. Allan Ferfpason, Prof. J. L. 
Myres, Sir Josiah Stamp. Symposium on “Cultural 
Value of Science in Adult Education” (Open to the 
Public). 

At 8.15 p.m.—Prof. J. F. Thorpe : “The Work of tho 
Safely in Minos Research Board” (Evening Discourse 
at Lancaster Hail). 

Tuesday, September 12 

At 10 a.m.—Mr. J. L. Holland : “The Development of 
the National System of Education** (Presidential 
Address to Section L). 


Official Publications Received 

Great Britain and Ireland 

Mines Department. Eleventh Annual lloport of the Safety ill 
Mines Research Board, including a Report of Matters dealt with by 
the Health Advisory Committee, 1032. Pp. 1 1*24 16 plates. (London : 
H.M. Stationery Office.) 2*. net. 

Air Ministry*: Aeronautical Research Committee: Reports and 
Memoranda. No. 16011 (Strut. 113): Htabillty of Static Equilibrium 
of Elastic and Aerodynamic Actions on a Wing. By Dr. ft. Roxbee 
Cox and A. G. Pugslcy. Pp. 20 \ 'Z plates. Is. net. No. 1514 
(T.3286) : Full Scale Experiments with Hervo Rudders. By .T. K. 
Scrby. Bp. 8 I 12 plates. M. net. No. 1526 : Abstract, Calculation 
of Stresses in Braced Frameworks. By R. V. Southwell. Pp. 1, 
2d. not. (London : H.M. Stationery Office.) 

Proceedings of tho Royal Society. Scries A, Vol. HI, No. A844, 
August 1. Pp. 281-403. (London : Harrison and Sons, Ltd.) 12*. 

Proceedings of the Royal Society of Edinburgh, Session 1032-1033. 
Vol. 53, Part 3, No. 16 : Studies on the Reproductive System in the 
Guinea-Pig: Variations In the (Estrous Cycle in the Virgin Animal, 
after Parturition, and during Pregnancy, By Thomas Nlcol. Pp, 220- 
238. (Edinburgh : Robert Grant and Son ; London : Williams and 
Norgate, Ltd.) 1«. 6d. 

Other Countries 

TJ.S. Department of the Interior: Geological Survey. Bulletin 
840-A : Progress of Surveys In the Anthracite Ride District, Alaska. 
By Ralph W. Richards and Gerald A. Waring. (Investigations In 
Alaska Railroad Belt, 1931.) Pp. U 4 27+2 plates. (Washington, 
D.O.: Government Printing Offloe.) G cent*. 

Geological Memoirs. Series A, No. 11: Fossil Man in China. The 
Ohoukoutien Cave Deposits with a Synopsis of our Present Knowledge 
of the Late Onnozolo in China. By Davidson Black, Teilhard de 
Chardin, 0. C. Young and W. 0. Pel. Edited by Davidson Black. 
Pp. x-+• 1664-6 plates. (Peiping : Geological Survey of China.) 

Japanese Journal of Physios. Transactions and Abstracts. Vol. 
8, No. 3, June 30. Pp. 1114-100-103+63-79. (Tokyo: National Re¬ 
search Council of Japan.) 

Selsmoinotrieal Report, of tho Earthquake Research Institute, Tokyo 
imperial University, 1932, Part 4 (October 1—December 31, 1932). 
Pp. 19-24 4 plates 10-20. (Tokyo.) 

Konlnklijk Magnetlsch on Metcorologlsch Observatorium ta 
Batavia. JaarversLag 1932. Pp. 15. Verhandellngen No. 24: 
Rcgenval In Nederlandsch-Indie (Ralefall in the Netherlands Indies.) 
Door (By) Prof. I)r. J. Boerema. Deel (Vol.) 3 : Ka&rten van den 
gemiddeldcn jaarlijkschen on maandelijkschen regenval op Borneo 
(Maps of the Moan Annual and Monthly Rainfall in Borneo.) 18 
maps. (Batavia.) 

Advisory Department of the Imperial College of Tropical Agriculture. 
Report on the Agricultural Department, St. Lucia, 1932, Pp. iv4*8fl. 
(St. Lucia : Government Printing Offloe.) fid. 


Editorial and Publishing Qffleu t 
MACMILLAN & CO., LTD. 

ST. MARTIN'S STREET, LONDON, W.Ca 


Telephone Number: WHITEHALL 8831 
Telegraphic Address: PHUSIS, LESQUARB, LONDON 





NATURE 


365 



CONTENTS 

Biochemistry and Biology ..... 
Makers of Science, By the Right Hon. Lord Ruther¬ 
ford, O.M., F.R.S. . 

Submarine Biology ...... 

The Mistress to the Theoric. By E, H. N. 

Jurassic Rocks of Britain. By J. P. 

Short Reviews ....... 

Extremely Low Temperatures, By Prof. W. J. de 
Haas ........ 

Intermediate Products and the Last Stages of Carbo¬ 
hydrate Breakdown in the Metabolism of Muscle 
and in Alcoholic Fermentation. By Dr. Otto 

Meyerhof .. 

The British Association at Leicester. 

Obituary : 

Dr. V. H. Veley, F.R.S. By John A. Tinne; 
Sir Michael Sadler, K.C.S.I., C.B. 

News and Views ...... 

Letters to the Editor : 

The Expanding Universe.—Miss Janet H. 

Clark ; Sir Arthur Eddington, F.R.S. . 

The Hardest Cosmic Hays and the Electric 
Charge of the Earth.—Prof. W. Kolhfcrster . 
Development of the Lightning Discharge.—Dr. 

B. F. J. Schonland and H. Collens 
Habit and Structure in Starfishes.—Prof. E. W. 
MacBride, F.R.S. ..... 

Effect of Yeast Extract on the Growth of Plants. 
—Prof. Artturi I. Virtanen and Synnove v. 
Hausen ....... 

The Sycamore Fungus.—The Right Hon. Sir 
Herbert Maxwell, Bt., F.R.S. . . 

Exceptional Behaviour of the Synorgids in the 
Embryoaac of Angiosperma.—A. C. Joshi and 
J. Venkateswarlu . . 

Observations on Arenicola mariiw. —Prof. J. H. 

Orton. 

Cumulus Clouds, Convection Currents and Glid¬ 
ing.—Capt. C. K. M. Douglas . 

The Knock-Hating of Heptino-1.—Dr. A. R, 
Bowen, Prof. A. W. Nash and Dr. F. H. 

Garner. 

Pleochroism and Birefringence in Crystals.— 
Prof. K. S, Krishnan and B. Mukhopadhyay * 
Integral Right-angled Triangles.—Sir Flinders 
Petrie, F.R.S. * . . 

The Rise of the Himalaya.—Major E. A. 

Glennie. 

Research Items. 

Permanence of iPublications and Records. By J, G. 
Learned Societies and Co-operation in Research 
Plastics and their Genesis .... 

University and Educational Intelligence 

Calendar of Nature Topics. 

Societies and Academies ..... 

Forthcoming Events. 

Official Publications Received .... 
Association Supplement : 

Some Chemical Aspects of Life* By Sir 
Frederick Gowlano Hopkins, Pres*R.S. 
Summaries of Addresses of Presidents of Sections 


PAGE 

365 


367 

369 

369 

370 

371 


372 


373 

375 


376 

377 


406 

407 

407 

408 


408 

409 


409 

409 

410 


410 

411 
411 
411 

413 

414 

415 



420 

420 


381 

m 


Biochemistry and Biology 

A QUIET revolution is taking place in bio¬ 
logical thought. The age of faith is past. 
No longer is either mechanism or vitalism upheld 
with religious fervour ; no longer do we cling to 
the Victorian creod that all things are ordered 
mechanically, or to its counterpart, that organic 
events are ruled by some immaterial agency. As 
Sir Frederick Gowland Hopkins said in his presi¬ 
dential address at the Leicester meeting of 
the British Association, “It is characteristic 
of the prosent position and spirit of science 
that sounds of the long conflict between 
mechanists and vitalists are just now seldom 
hoard”. 

This does not moan that either vitalism or 
mechanism has triumphed ; it means that the 
field of discussion has shifted. It is now generally 
recognised that scionco cannot give us ultimate 
truth. We can fit various hypotheses to Nature, 
and the mechanistic one has served, and continues 
to serve, a very useful practical purpose, in 
stimulating and guiding research. Vitalism, at 
least in its dualistic form, has been essentially a 
critical rather than a constructive doctrine, and 
its main service has been as a much noodod cor¬ 
rective to mechanism. But we realise now that 
neither view has any claim to absolute truth. The 
controversy between mechanism and vitalism has 
oomo down from the misty heaven of faith to the 
solid earth of practice, and what wo are nowadays 
interested in is not the question, “Is the mechanistic 
theory true ?”, but the more practical one, “Is it 
adequate as a general biological method ?” In 
addition, we have now as an alternative to 
mechanism, not dualistic vitalism, but a modom 
doctrine which may l>e described as the holistio or 
organiemal. 

These questions of biological method have been 
discussed during the past week from two points of 
view at the British Association meeting, incident¬ 
ally by Sir Frederick Gowland Hopkins in con¬ 
nexion with his brilliant exposition of the advance 
of biochemistry, and directly by Dr. James Gray 
in his address to Soction D on “The Mechanical 
View of Life 0 . 

Sir Frederick Gowland Hopkins defines the aim of 
biochemistry to be the furnishing of “an adequate 
and acceptable description of molecular dynamics 
in living oelis and tissues 0 , and he shows that 
great strides have been made towards achieving 
this ideal. Thus the power which the living cell 
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possesses of selecting from its environment just 
those substances which it requires for maintenance 
and growth appears to be susceptible of a purely 
chemical explanation. "It is, however, no vital 
act but the nature of its specifio catalysts which 
determines what it effectively ‘selects’.” The 
action of hormones and vitamins, which are re¬ 
latively simple substances with definite chemical 
properties, also appears in principle to be explicable 
in biochemical tonnfc, 

"It is an immediate task of biochemistry to explore 
the mechanisms of such activities. It must loam 
to describe in objective cliemical terms precisely 
how and where such molecules as those of hormones 
and vitamins intrude into the chemical events of 
metabolism. It is indeed now beginning this task, 
which is by no means outside the scope of its 
methods”. 

It is not claimed, however, that all the activities 
of living systems are based upon chemical organisa¬ 
tion alone. This organisation, in Sir Frederick’s 
considered opinion, accounts for one striking 
characteristic of every living cell—its power to 
maintain dynamic individuality in a varying 
environment. But cells and organisms exhibit 
other powers—of growth, differentiation, repro¬ 
duction—and "it is not illogical to believe that 
such attributes as these are based upon organisa¬ 
tion at a level which is in some sense higher than 
the chemical level”. 

While, then, biochemistry has fully justified 
itself in its study of the molecular dynamics of 
cells and tissues, at the higher levels of 
organisation, other methods, other concepts, may 
be necessary. The way is here left open to some 
form of holism. 

The objection has often been raised to the analytic¬ 
al or physiological method that it studies only the 
parts of the organism in isolation from the whole, 
and neglects, what is fundamentally important, 
the relations of the parts to the whole, their co¬ 
ordination or weaving together into one functional 
unity. Sir Frederick Gowland Hopkins does not 
accept this limitation as inherent in the method, 
and maintains, against Prof. J. S. Haldane, that 
a knowledge of the whole can be best acquired by 
a study of the parts. Physiology, he holds, is 
"entitled to claim that its studies of parts are 
consistently developing its grasp of the wholes it 
desires to describe, however remote that grasp may 
be from finality”. Analysis by itself is admittedly 
not enough, but it can be followed by intellectual 
synthesis, which will give, us % fuller and more 
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adequate conception of the activities of the 
organism as a whole. 

Dr. Gray, in his address, maintained, and with 
full ^justification, that "the oonoeption of the 
organism as a single living entity is, or should be, 
the more peculiar attribute of experimental 
zoology”. While the biochemist and the physio¬ 
logist study parts, the biologist studies (or should 
study) wholes. Thus the physiologist may properly 
investigate the properties of the sartorius muscle 
of the frog, in isolation from the rest of the frog’s 
activities ; what the zoologist is interested in is 
how the frog jumps, and how its sartorius acts in 
relation to its method of locomotion. (One might 
of course go a step further, and suggest that what 
is really of interest to the zoologist is not so much 
the method of locomotion as the behaviour of the 
frog—in what circumstances, and why, the frog 
jumps.) But the experimental zoologist finds it 
easier to start with what looks like the simpler 
problem, the functions of the isolated parts, and 
in practice ho tends to make common cause with 
the physiologist and discuss vital activities in 
terms of cell-functions, and ultimately in terms of 
the physico-chemical properties of living matter. 
This leads, as Dr. Gray pointed out, to an over¬ 
simplification of the problem. 

We have no right to assume beforehand that we 
can express all the properties of the organism in 
terms of physical and chemical laws, and if we 
look at the facts squarely we find little apparent 
justification for such a belief. For example, the 
spontaneous origin of living systems from inani¬ 
mate matter, which is a matter of faith with the 
mechanist, is an event so highly improbable from 
the physical point of view that no physicist or 
chemist would be justified in considering its pos¬ 
sibility seriously. For the differentiation of 
structure and function whioh takes place in 
development no physical explanation seems to be 
possible, and we are forced to postulate the 
possession by living matter of intrinsic properties 
or potentialities which are as fundamental and 
mysterious as the intrinsic properties of a radio¬ 
active molecule. 

We may, if we like, think of a developing egg 
cell as a highly complex dynamical system whioh 
is physically unstable—"but where in the chemical 
world do we find such unstable systems aoting in 
such a way as to build up and not to break down 
a highly complex structure ?” 

It seems, then, that we most accept, at least 
provisionally, in addition to the physical and 
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chemical properties which they undoubtedly 
possess, the existence in living systems of intrinsic 
properties or potentialities, which are without 
parallel in the inanimate realm. In Dr. Gray’s 
view, wc must accept these potentialities as given 
or axiomatic, certainly at present. 

Comparing the views of Sir Frederick Gowland 
Hopkins and Dr. Gray, we see that while the 
former holds that there may be levels of organisa¬ 
tion where physical and chemical concepts are 
inadequate, the latter is convinced that this is 
definitely so, at least in the present state 
of our knowledge. Both agree that an under¬ 
standing of tho organism as a wholo is the 
essential aim of biology ; both reject dogmatic 
materialism. 

This brings us back to our starting point. There 
ib nowadays no room for dogmatism about the 
nature and origin of life, Tho real problem is 
simply one of method. Is it sufficient to treat the 
living organism br a complex physico-chemical 
system, and direct all our energies towards a closer 
analysis of it—to a study of its parts, regarded as 
chemical mechanisms—or must wo roeognise that 
it has properties and potentialities as a whole, 
and at certain levels of organisation, which are not 
reducible to the properties shown at the chemical 
level ? The second alternative is that proposed 
in the organismal theory, and it seems to receive 
strong support from the arguments put forward 
by Dr. Gray, while it is not in conflict with the 
position taken up by Sir Frederick Gowland 
Hopkins. 

This view accepts as fundamental the obvious 
fact that the living thing is a unity. It maintains 
that the organism as a whole manifests activities 
which are not mere summations of the activities 
of the parts, and accordingly that the whole 
cannot be satisfactorily reconstituted from the 
parts. The biologist, if he accepts the organismal 
view, cannot rest content with physico-chemical 
studies of the parts of the organism, which are 
the proper concern of the physiologist and the 
biochemist, but must study also and before all, the 
activities of the organism as a whole, in behaviour, 
development, reproduction and so on. He is at 
full liberty to use the general method of analysis, 
m order to deepen his knowledge of the parts in 
relation to the whole, but he must work down 
from the whole to the parts, rather than upwards 
from tin parts to the whole. This is, as we 
conceive it* the proper method for biology to 
pursue. 


Makers of Science 

Great Men of Science : a History of Scientific 
Progress. By Philipp Lenard. Translated from 
the sooond German edition by Dr. H. Stafford 
Hatfield. Pp. xix + 389-f48 plates. (London: 
G. Bell and Sons, Ltd., 1933.) 12#. fid. net. 

A MONG scientific men, the degree of interest 
L in the history of their subject varies 
curiously with age. As a rule, the young investi¬ 
gator has little interest in the origins of the 
scientific conceptions with which he works ; it is 
only later when he has gained some personal 
experience of the ways in which new knowledge 
is secured, and tho way in which the new develop¬ 
ments are linked with the past, that he begins 
to take an interest in the history of his science 
and the achievements and jwrsonalities of the great 
pioneers. 

In order to form a just idea of tho relative 
importance of the work of different scientific men, 
it is essential not only to estimate the intrinsic 
value of their individual achievements, but also to 
take into account the prevalent ideas and the 
state of laboratory technique in their science in 
the period under consideration. We should thus 
expect to get a more balanced estimate of the 
achievements of scientific pioneers from one who 
is familiar at first hand with the scientific method, 
and has himself contributed to new knowledge, 
rather than from the professional historian how¬ 
ever competent he may be in his own domain. 

For these reasons, I have read with much 
interest and curiosity the book entitled “Great 
Men of Science” written by Prof. Philipp Lenard, 
for many years professor of physics in the Univer¬ 
sity of Heidelberg, so well known to all physioists 
as a Boientific investigator of great originality and 
power. The great men he has selected are in his 
own words those “who have brought forward 
something entirely new, having an essential bearing 
on our knowledge of nature, on our view of the 
universe and the position of man in nature”. He 
begins with a brief aooount of the work of 
Pythagoras, Euclid and Archimedes and ends 
with Boltzmann, Hertz and Hasenohrl. No man 
alive at the end of the War is included, except 
Crookes and Van der Waals, whose work was 
essentially complete before that period. 

This is a book of very unusual character; in 
nearly every oase the man himself as well as his 
scientific discoveries is brought vividly before the 
reader's mind. Lenard is interested not only in 
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showing what new knowledge the men contributed 
but also in showing that their personal greatness 
matched their scientific achievements. The lives 
in most cases are brief, but always the nature of 
the advance in knowledge is brought out while 
the analysis is often most illuminating. Lenard 
considers the man and his work in relation to the 
state of knowledge at that time, and shows exactly 
the nature of his contribution. 

The amount of space given to the lives varies 
from half a page or so for the older investigators 
about whom little is known to 17 on Faraday 
and 28 on Newton, with an average length of 
5 or 0 pages. In a number of cases, a group of 
men are dealt with together, for example, Scheele, 
Priestley and Cavendish; Galvani and Volta, 
Davy and Berzelius ; Mayer, Joule and Helm¬ 
holtz ; Hittorf and Crookes. This method has 
definite advantages both for comparison and 
brevity. All his great men are known for their 
contributions to physics and chemistry, exoept 
Darwin, Linnaeus and Mendel. It may be 
that in some cases Lenard’s judgment is contraiy 
to accepted opinion, but if this is so it is the 
result not of personal prejudice but of a very 
close study of the subject. In fact, the whole 
book is singularly free from all trace of that 
scientific nationalism which is occasionally mani¬ 
fest in scientific writings to-day. In his preface 
Lenard tells us that in order to form a just opinion 
he read carefully not only historical works on 
science but also the actual publications of the 
men themselves. He makes the penetrating 
remark : 

"This study of the works of great investigators 
taught me that they had frequently achieved much 
more than they were usually given credit for. The 
richer the contents of their work, the more of it 
appeared to have been forgotten in course of time 
by the writers of histories and text books; or 
rather, the credit tended to be given to others who 
had later turned their attention to the subject and 
enlarged upon it when it was no longer new.” 

Throughout this book, there is manifest the joy 
of Lenard in scientific discovery, his love of 
scientific truth and his admiration for an upright 
man. No one can read his appreciation of the 
work of Newton and Faraday, for example, with¬ 
out feeling his admiration and almost veneration 
for their achievements and character. 

Lenard*8 ideal of the man of science is the 
practice of straightforward scientific thinking in 
direct contact with Nature, He has little sympathy 
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with the glorification of purely technical achieve¬ 
ment, whether by experiment or calculation, but 
he delights in any ideas which give a simpler or a 
new insight into natural phenomena. He does not 
hesitate to oxpress his disapproval of certain 
aspects of scientific activities of to-day, for 
example, the teaching of science in the schools and 
universities, and deprecates a materialistic outlook 
in science. He considers that the importance of 
mathematics in scientific discovery is generally 
overrated, although he fully recognises its value 
in working out the consequences of simple ideas 
in complicated cases. He emphasises that the 
quantitative relation involved in many of the 
greatest discoveries are of the simplest possible 
character not involving more than an elementary 
knowledge of mathematics. There are naturally 
many different shades of opinion on suoh a con¬ 
troversial subject, but I think it is generally 
recognised to-day that advance in scienoe is most 
rapid and definite when the experimenter and the 
mathematical theorist work in close contact. 

In the discussion of the life and work of his 
pioneers interesting remarks are often interposed, 
many of which, if space allowed, might well be 
quoted. In referring to the relations between the 
Royal Society and Newton, he makes the state¬ 
ment : 

"We thus again see quite clearly that great 
advances only come from single personalities and 
not from Societies, no matter how excellent the 
persons may in general be of which they are com¬ 
posed. Such Societies should therefore see their 
province exclusively in protecting and forwarding 
the work of the single and all too rare, individuals 
who show themselves to be bringers of progress in 
any direction.” 

Few will question the aoouraoy of this view, 
which expresses in general the working ideal of 
our Royal Society to-day. 

Excellent portraits are included of the great 
majority of his pioneers, and these form a 
background for an account of their lives and 
personalities which are in general brief and to 
the point. 

This translation from the second German edition 
has been well carried out by Dr. H. Stafford 
Hatfield. A well-considered preface has been 
added by Prof. E. N, da C. Andrade, himself an 
old pupil and admirer of Lenard and his work* 

This book is undoubtedly a remarkable aofcteye- 
ment and is in itself a valuable original contHbutidti 
to scienoe. The reader who is interested |n acienoe 
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will unwillingly skip a single page of this fascinating 
story of the work of great men, and many will 
wish to re-read parts again and again. 

We warmly congratulate Prof. Lenard on his 
achievement in giving us such a masterly 
presentation of many of the great men of the past. 
His book should be read by everyone interested 
in scienoe whether as a teacher or investigator, 
and I am sure it will lead to an even greater 
appreciation of the singleness of purpose and of 
the high ideals of those great men who laid the 
foundation of our sciences. Rutherford. 


Submarine Biology 

Nonsuch : Land of Water . By Dr. William Beebe. 
Published lyider the auspices of the New York 
Zoological Society. Pp. xv 4-245 4-47 plates. 
(London and New York : G. P. Putnam’s Sons, 
Ltd., 1932.) 21s. net. 

IME was when men dreamed of competing 
with the birds in mid-air, but in more sober 
moments the realisation of this dream was regarded 
as a forlorn hope. To-day it is an accomplished 
fact; and now fresh fields to conquer are being 
explored ‘fathoms deep’ beneath the sea. 

This oonquest was begun by the diver, for purely 
utilitarian ends, but Dr. William Beebe, director 
of the Department of Tropical Research of the 
New York Zoological Society, some years ago 
began devising methods whereby the living animals 
of the sea might be studied at close quarters, as we 
study birds and beasts. The astonishing success 
which has attended his efforts are well known, and 
marine zoologists are under no misapprehension as 
to the debt they owe him. For it is well enough 
to glean from the harvest of the sea by means of 
nets, but even better to go down in place of the 
net, and study the ways of the creatures of the 
deep as they live, and move, and have their being. 
This Dr. Beebe has oontrived to do : and as yet 
he stands almost alone in this new mode of 
research, carried on, sometimes, at a depth of eight 
fathoms. 

Some of Dr. Beebe’s achievements are recorded 
in the volume now before us, wherein he gives us 
a vivid and most valuable account of his work 
around Nonsuch Island, one of the Bermudas, and 
from which his book derives its title. One instance 
of the strange things this volume contains must 
suffice. Dr. Beebe had been lowered to a depth of 
eight fathoms, and landed on a mass of coral. 


Pieces kioked off this soon brought crowds of hungry 
fishes to the spot. “If I derived any satisfaction 
from being a freak pioneer, I could boast that I 
was the first human being who had fed fishes by 
dancing on coral-tops eight fathoms down. The 
fish were considerably larger than those of the 
inshore reefs : blue surgeons and angel-fish, giant 
butterflies, parrots over four feet. . . . Now and 
then I see a fish new to our list, or even to 
Bermuda.” 

One is left wishing that Dr. Beebe had given us 
rather more of his work in this underworld ; but 
not at the expense of his most interesting survey 
of the animal life of the rock-pools and shore, 
and of the birds of the island, for these all have a 
bearing, more or less direct, on the life of the 
deeper waters. 


The Mistress to the Theoric 

Anschaulicke Oeometrie . Von D. Hilbert und S. 
Cohn-Vossen. (Die Grundlohren der mathe- 
matischen Wissensohaften in Einzeldarstel- 
lungen, herausgegeben von R. Courant, Band 
37.) Pp. viii+310. (Berlin: Julius Springer, 
1932.) 25.80 gold marks. 

FOUR-HOUR lecture by Prof. Hilbert has 
been expanded by Dr. Cohn-Vossen, in a 
pleasant style perfectly suited to the subject, into 
surely the most fascinating volume ever offered 
to the ordinary mathematician. Consider the main 
topics : thread constructions and linkages ; lattices, 
with applications in two dimensions to the theory 
of numbers and in three dimensions to crystal¬ 
lography ; the simpler configurations, including 
the double-six ; the elements of differential 
geometry, with an account of the elliptic and 
hyperbolic planes; and lastly, topology, with a 
long seotion on one-sided surfaces, and a proof of 
the fundamental fixed-point theorem in the 
theory of continuous transformations, as well as 
an exact statement of the difficulties in the familiar 
four-colour problem. 

The scope may be indicated by reference to a 
long section entitled “Eleven Properties of the 
Sphere”, where under the heading “The sphere has 
no fooal surface” we find an account of Dupin’s 
cyclides, introduced as the surfaces for which the 
focal surfaces degenerate to curves; Under the 
heading “All the geodesics on a sphere are 
closed curves” we learn why a motor-car must 
have a differential; and under the heading “The 
sphere has constant positive Gaussian curvature” 
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we are told that a closed convex surface is abso¬ 
lutely rigid if it is indcformable. 

Over-educated, we are prone to look with 
suspicion on expositions of this kind. Of all 
names in the world, perhaps Prof. Hilbert’s gives 
the best guarantee that the eye is not to be 
allowed to deceive the mind. Moreover, we are 
reminded again and again that analysis must supply 
a proof in cases where intuition makes a result 
only plausible, and sometimes we are warned that 
the investigation is difficult, but it is the range 
rather than the limitations of intuitional methods 
that will be a revelation to many readers. 

The book is amply illustrated, partly by photo¬ 
graphs, and partly by most careful and vivid 
diagrams, for the sake of which it should be 
in the draughtsman’s office of every firm 
which has textbooks or treatises on geometry 
to produce. 

The firm of Springer, which has for many years 
been very active on the board of mathematical 
publications, is to be congratulated on the success 
of a move which is appropriately not along one of 
the direct lines. If I deplore the price of the 
volume, it is not with any suggestion that it is 
excessive but only out of regret that it puts the 
work beyond the reach of hundreds of mathematical 
students and teachers to whom it would be an 
inspiration and a delight. E. H. N. 


Jurassic Rocks of Britain 

The, Jurassic System in Great Britain. By Dr. 
W. J. Arkcll. Pp. xii -f 681 +42 plates. (Oxford : 
Clarendon Press ; London : Oxford University 
Press, 1933.) 30*. net. 

EARLY forty years have elapsed since the 
publication of the Geological Survey mono¬ 
graphs on the Jurassic rocks of Britain. In the 
interval, much research on these formations has 
been carried out by a small band of enthusiastic 
workers, prominent amongst whom was the late 
8. S, Buckman ; and the absence of a volume co¬ 
ordinating the results of their studies has been viewed 
almost with reproach, since the sections in England 
are virtually the standards of comparison for the 
world. Few workers, however, have had time or 
experience to tackle what had become a formidable 
task. Fortunately,. for the honour of British 
geology, Dr. Arkell has stepped forward. With 
youth in his favour, leisure enough to concentrate 
the whole of his energies to the *rork and thereby 


rapidly gain a wide experience of the formations 
in the field ; an outstanding capacity to digest the 
literature, combined with the possession of a 
logical mind and a rare facility in the art of ex¬ 
pressing the salient facts in crisp, luoid English, 
he has written a book which places every student 
of the Jurassic rooks, British and foreign alike, 
under a deep debt of gratitude to him. The volume 
will rank for many a year to come as the most 
authoritative account of these formations in 
Britain, and the success which has attended his 
| efforts raises the hope that other authors will 
follow his load and produce similar volumes on the 
| other geological systems in Great Britain, 
j The book is divided into four part9. In the 
I first is given a clear exposition of the principles 
j underlying the various schemes of classification 
which have come into use since the days of William 
Smith. In this the author has much to say in 
regard to the work of S. S, Buckman. Generally, 
Dr. Arkell is judiciously impartial, praising the 
early constructive work of this great British 
palaeontologist, but roundly chastising him for the 
errors he perpetrated in his later studies, par¬ 
ticularly those to be found in the last few parts of 
“Type Ammonites”. Emphasis is thus laid on the 
fact that palaeontological studies divorced from 
field-work are likely to prove worthless and mis¬ 
leading. 

In the two succeeding parts the general structure 
of the basins of deposition, the contemporaneous 
tectonics and their effects on sedimentation, and 
the formations themselves, are ably discussed. The 
author has added much to the value of the strati- 
graphical chapters by submitting them before 
publication to various competent geologists for 
oriticism, and as a result each chapter may be 
said to carry the seal of authority. In the con¬ 
cluding part the information given respecting the 
distribution of corals and ammonites contains 
much that is new, and in the section dealing 
with the general boundaries of the Jurassic 
troughs, Dr. Arkell discusses the various views 
put forward in a characteristically illuminating 
manner. 

The book is enriched by many illustrations, and 
a number of plates at the end are devoted to fossils 
of zonal value. Merely to mention that many of 
the photographs are the work of Mr. J. W. Tutoher 
is sufficient to testify to their high degree of 
excellence. There is a useful appendix giving a 
list of 120 stage names hitherto proposed, and an 
extensive bibliography. J.JV 
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Short R 

Applied X-Ray8. By Prof, George L. Clark, i 

(International Series in Physios.) Second 
edition. Pp. xiv f 470. (New York : McGraw- 
Hill Book Co., Inc. ; London : McGraw-Hill 
Publishing Co., Ltd., 1932.) 30$, net. 

“This science, it keeps going on/ 1 remarked one 
of the more plebeian of Mr. Wells's galaxy of 
characters. The thought is platitudinous, but it is 
inevitable when one compares the drawing of the 
primitive cathode ray tube used by Rbntgen with 
that of, say, the Hadding-Siegbahn tube used in 
crystal analysis, or the Siemens-Pantix deep- 
therapy tube operating at 400 kv. and 5 ma. We 
read now of high voltage tubes that have boon 
constructed to operate at 2,000,000 volts, in which 
electrons are so speeded that they drill holes an 
inch deep in a brass plate. An almost incredible 
advance since that winter’s day, but a little more 
than a generation ago, when Schuster, calling at 
his laboratory for his letters, forgot his family 
atad his dinner in the fascination of reading a 
paper, just received by post, on “Eine neue Art 
von Strahlen’’. 

Dr. Clark chronicles these advances clearly and 
succinctly. His book, as its title implies, is con¬ 
cerned primarily with the practical side and, of 
the two parts into which it is divided, the first 
and shorter part is concerned with the details of 
tubes and equipment, spectra, chemical analysis, 
absorption and scattering, radiography and 
chemical, physical and biological effects. In the 
second part, nearly 300 pages are devoted to the 
X-ray analysis of the ultimate structures of 
materials. 

In the second edition the book has been almost 
entirely recast and forms an admirable manual of 
the subject of X-rays on the applied side. A. P. 

A Psychologist's Point of View: Twelve Semi- 
popular Addresses on various Subjects. By 
Charles S. Myers. Pp. vii + 207. (London: 
William Heinemann (Medical Books), Ltd., 
1933.) Is. (W. net. 

This is a collection of semi-popular papers on a 
dozen diverse subjects, all treated from the point 
of view of a psychologist. The name of Dr. C. S. 
MyerB, principal of the National Institute of 
Industrial Psychology, is of itself a guarantee that 
the truly scientific attitude is maintained through¬ 
out. A good example is the paper on Freudian 
psychology, which combines candid and searching 
criticism with just appreciation of a distinguished 
man’s contribution to the subjeot. Three of the 
papers deal with important points in industrial 
psychology. A particularly helpful paper is the 
one in which the true relation between instinct and 
intelligence is unfolded. There are few psycholo* 

S [ists, if any, who have done so much as Dr, Myers 
or the application of psychological principles to 
practical problems of life; and this book well 
exemplifies the spirit and method of his work. 


eviews 

Atomic Energy States : as Derived from the Analyses 
of Optical Spectra. Compiled by Dr. Robert F. 
Baeher and Prof. Samuel Goudsmit. (Inter¬ 
national Series in Physics.) Pp. xiii f 562. 
(New York: McGraw-Hill Book Co., Inc.; 
London: McGraw-Hill Publishing Co., Ltd., 
1932.) 36$. net. 

An important and interesting compilation, in¬ 
tended to give numerical values of energy levels 
of atoms and ions investigated up to “the present”. 
The authors believe that the record is complete 
up to the spring of 1931, and include, moreover, 
much unpublished material concerning work later 
than this date. The volume is almost entirely in 
tabular form, an introduction of 21 pages being 
followed by about 520 pages of tables in which the 
classifications and term values are arranged in 
alphabetical order of the emitters from AI to Zr IV. 

The book is critical, and will form a most 
valuable addition to the working library of the 
spectroscopist. 

Optik : tin Lehrbuch der elektromagnetischen Licht- 
theorie. Von Prof. Dr. Max Born. Pp. vii 4-591. 
(Berlin : Julius Springer, 1933.) 38 gold marks. 
The sub-title of this scholarly volume indicates 
the direction of approach to the subject taken by 
the author. It must bo noted, also, that the work 
contains a concise^ but valuable section of some 
sixty pages dealing with the fundamental problems 
of geometrical optics. The author then proceeds 
to develop his subject by successive chapters on 
interference, diffraction, crystal- and metal-optics, 
and molecular optics, concluding with a very full 
treatment of emission, absorption and dispersion. 

No more need be said of the book than that it 
is worthy of tho reputation of Prof. Born. There 
are a number of errors which demand correction, 
and the publishers have recently put out a 
“Berichtigungszettel”, which will, presumably, be 
supplied with all copies of the work now placed on 
the market. A. F. 

Treatise on Sedimentation. Prepared under the 
Auspices of the Committee on Sedimentation , 
Division of Geology and Geography , National 
Research Council of the National Academy of 
Sciences. By William H. Twenliofel and col¬ 
laborators. Second edition, completely revised. 
Pp. xxix 4-926. (London : Bailli&re, Tindall and 
Cox, 1932.) 46$. 

The second edition of this treatise has been re¬ 
vised and very considerably enlarged, and the 
number of illustrations increased. The revision 
incorporates information resulting from an ex¬ 
tensive search of extra-American literature. In 
this reepeot an attempt has been made to remedy 
the deficiencies of the previous edition (see Nature, 
120, 327, Sept. 3, 1927). As it stands, the work 
constitutes a mine of information on sedimentary 
rooks and the processes of sedimentation, 
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Extremely Low Temperatures 

By Prof. W. J, de Haas, University of Leyden 


I N 1926 Debye pointed out that temperature 
must decrease when a magnetised body is 
demagnetised adiabatically, Giauque made the 
same remark in 1927 ; and still earlier the same 
idea was expressed by Langevin for oxygen. 
Debye calculated the predicted effect for the case 
of gadolinium sulphate. His calculation was 



based upon the following considerations: a 
magnetisable body contains a great number of 
small elementary magnets. When such a body is 
magnetised these magnota are directed. The part 
of the entropy belonging to this order is decreased 
* and, the process being supposed isentropic, the 
part of the entropy connected with the statistical 
movement must necessarily increaso. When, on 
the contrary, the disorder of the elementary 
magnets is increased by demagnetisation, the part 
of the entropy connected with the magnetisation is 
increased and the part belonging to the statistical 
movement is decreased, so that the body is cooled 
down. 

If we wish to obtain easily seen results, the 
following points require special attention : (1) the 
elementary magnets shall not exert a directing 
influence upon each other (no ferromagnetic body); 
(2) the elementary magnets shall have a moment as 
large as possible, subject to the restriction of 
(I); (3) at low temperatures the effect will be 
greatest, as here the part of the entropy belonging 
to the magnetisation becomes comparable with the 
other part, while at the same time the order 
strongly increases. 

The condition to be fulfilled by the experimental 
arrangement in order to obtain extremely low 
temperatures is that the exchange *of heat with 


the surroundings both by radiation and by con¬ 
nexion is cut down. In our experiments this 
condition is satisfied. The substance that is cooled 
down is at the same time used as a thermometer. 

The experiments were made with oerous fluoride 
(a weakly paramagnetic salt of one of the rare 
earths) as suggested by Prof. Kramers, of Utrecht 
(see “Leipziger Vortrage”, 1933). Pig. 1 very 
diagrammatically represents the experimental ar¬ 
rangement. The rod A is fixed to a balance. It 
carries a small Dewar flask, which contains a 
small tube filled with oerous fluoride and suspended 
by a central carrier B. The whole apparatus is 
placed between the polos of the large electro-magnet 
of the Kamerlingh Onnes Laboratory in such a 
way that the salt occupies the spot of maximum 
H.dHjdx (x = vertical co-ordinate). The lower 
extremity of the rod A together with the small 
Dewar flask is surrounded by liquid helium boiling 
at 1*26° K. The thermal insulation of the cerous 
fluoride is so good, that after 4-5 hours only a very 
small quantity of salt of exceedingly low heat 
capacity (the latter is inversely proportional to 
T a ) is cooled down to 1*20° K. 

Wo know that finally this temperature has been 
reached, because the salt is the indicator of its 
own temperature. This paramagnetic body is 
drawn into the field (31 k. gauss) by a force 
K=M,dHjdx i where M is the total moment of the 
body. As 9 (H, T) and as H remains constant, 
we easily see, by measuring K, when T has become 
constant. 


K' 



As soon as this is the case the body is de¬ 
magnetised by lowering the field to 2-7 k. gauss in 
the first experiments, to 1,000 or 500 gauss in 
later experiments. 

In this weak field the force K is measured as a 
function of the time. In this way we obtain a 
curve as shown in Pig. 2. 

The point A on the curve corresponds to tbs 
force at the lowest temperature, while t^e 
asymptote after a long time correspond to the 
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force at 1*28° K. The steep fall of the curve in 
the beginning is due to the fact that in the vacuum 
of the small Dewar flask a trace of helium (10“ 7 
mm.) has been left intentionally for thermal 
contact. This helium gas is condensed under 
development of the heat of condensation. When 
the pressure of the helium gas is still lower, the 
curve has a different form and heating up with 
the time goes extremely Blowly. The cold has 
been caught in a trap. The vacuum becomes 
practically absolute and heat is no longer 
transmitted. 

The forces are directly proportional to the 
moments and the only thing we have to find out 
is to which temperatures these moments corres¬ 
pond. The connexion between temperature and 
moment has been determined between 7 *2° K. and 
1 *3° K. The curve representing this connexion 
was extrapolated linearly, though this gives a 
stronger increase of the moment than the curve 
itself does. That is why we can only give an 
upper limit of the temperature reached. 

The first experiments were made in March and 
A£ril of this year with cerium fluoride and gave 
os the upper temperature limit 0-27° K. More 
recent experiments with dysprosium ethyl sulphate 
gave the upper limit 0*17° K . Finally, the experi¬ 
ments of July last made with cerium ethyl sulphate 
gave as the upper temperature limit 0 085° K. 

It is possible that with the same experimental 
arrangement much lower temperatures oan be 
reached. The choice of the right substance will 
decide further results. I am convinced that with 
the above-described arrangement the theoretical 
limit can be reached. 

Up to the present, the lowest temperatures 
had been reached with the aid of liquid helium, 
boiling under very low pressures. The results of 
this method evidently depend upon the capacity of 
the pumps used and upon the perfection of the 
thermal insulation. 

With this method Kamerlingh Onnes reached 


in October, 1921, a temperature of 0-82° K. 
Keesom worked with diffusion pumps of a capacity 
fifteen times higher than that of the pumps 
Kamerlingh Onnes had. In 1929 he reached a 
temperature of 0*71° K. It is, however, diffi cult 
to proceed much further in this way. 

The conception of temperature is based upon 
the properties of the ideal gas. The temperature 
is determined with the aid of the helium thermo¬ 
meter (several corrections being applied). At 
the extremely low temperatures reached recently 
no gas thermomotric measurement of the tem¬ 
perature is possible, so far as I can see. 

A thermometrie scale based upon another 
process must be fitted to the absolute temperature 
scale ; only a magnetic scale can be used for this 
purpose. 

J ust as was done in gas thermometry, we shall have 
to find some substances, which within a consider¬ 
able range of temperature show the same behaviour; 
a highly developed theory will then enable us to 
fix the temperature with the same accuracy by 
means of magnetic thermometry as by the use 
of gas thermometrie methods. 

A reservation must be made, however, for the 
case that at very low temperatures the substances 
used might become ferro-magnetic or might show 
a new kind of ferro-magnetism. In this case little 
might be said about the temperature. 

Another great difficulty is this : if by means 
of the magnetic method we wish to cool down 
other substances, the question of the thermal 
contact becomes urgent. The radiation is negligible, 
and also the vapour pressure of the helium 
bccomos so small that thermal contact by means 
of gaseous helium can scarcely be considered. 

The experiments were made in collaboration 
with Dr. E. C. Wiersma, conservator of the 
Laboratory, to whom I express my warmest 
thanks for his help and for many suggestions. 
To Prof. H. A. Kramers of Utrecht I am indebted 
for his valuable theoretical assistance. 


Intermediate Products and the Last Stages of Carbohydrate Breakdown in the 
Metabolism of Muscle and in Alcoholic Fermentation 4 ' 

By Dk. Otto Meyerhof 


F ROM these new results we see that the assump¬ 
tion of the r6le of methylglyoxal as an inter¬ 
mediate product in the splitting of carbohydrates 
becomes superfluous. Upon the discovery of 
methylglyoxalase by Dakin and Neuberg, the 
whole biochemical world was seized with the idea 
that lactic acid formation must take plaoe with 
methylglyoxal as an intermedia^. This was also 
applied to the formation of pyruvic acid during 
alcoholic fermentation. 

In the meantime, in our own laboratory the ‘stock* 
of methylglyoxal had sunk to a low level. Loh- 
marm’s discovery of the part played by glutathione 
as the co-ferment of methylglyoxalase sent them 

• Oontinttwl from p. S10, 


down to rook bottom. In addition to the many 
important functions in the biochemistry of the 
cell which have been ascribed to Hopkins* gluta¬ 
thione, Lohmann has added a now one of great 
interest, namely, that glutathione acts as a true 
oo-enzyme of methylglyoxalase. Now, after 
adding adenylpyrophosphoric acid and magnesium 
ion, glycogen was easily transformed into lactic 
acid in muscle extracts from which the glutathione 
had been dialysed away so that they could not 
convert ifiethylglyoxal. It was also observed in 
new experiments that, with the same conditions, 
but in the presence of sulphite, pyruvic acid is 
formed, although, even in the presence of gluta¬ 
thione only traces of pyruvic acid are formed from 
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methylglyoxal. We now recognise the formation 
of lactic acid as a true oxidation-reduction process 
in which the previous puzzling r61es of pyruvic 
acid as well as that of the esterification of the 
hexoses receive a new significance. 

This observation is important also in deciding 
the question as to exactly whore the two processes 
of alcoholic fermentation and lactic acid formation 
leave their common path. This question has 
occupied me for the past throe months. Nouberg 
has assumed pyruvic acid as an intermediate in 
his well-known fermentation scheme, basing his 
hypothesis upon the discovery of carboxylase. 
Although this part of the scheme is now to be 
regarded as proven, one must also here remove 
the erroneous assumption that the pyruvic acid 
is derived from methylglyoxal. Neuberg 
himself had in the meantime shown for 


glucose alone, instead of hexose di-phoaphorio acid, 
be added to maoeration juice containing fluoride, 
no esterification takes place ; for as I had observed 
earlier, glucose alone in the presence of fluoride is 
not esterified. It is different, however, when 
glucose and hexose di-phosphate are added simul¬ 
taneously. In this case, glucose is esterified, but 
only to a certain extent. The reaotion stops when 
a quantity cquimolecular to the hexose di-phos¬ 
phate has been esterified. The reaction is rapid, 
proceeding again with the same velocity as sugar 
fermentation in the absence of fluoride. Also this 
reaction produces a mixture of esters, consisting 
of almost equal quantities of glyoero-phosphoric 
acid and phosphoglyoeric acid. This is shown in 
equation A in Table 2. 

Table 2. Now fermentation equations (with sodium fluoride). 


dry yeast, exactly as Embden had for a. i 
muscle tissue, that phosphoglyeerie acid 
can be transformed into pyruvic acid. 2 

It follows then, as can readily be 
shown, that in fresh yeast extract 
phosphoglyeerie acid would be briskly 
decomposed into acetaldehyde and carbon dioxide. 
On the other hand, Nilsson had isolated, so early 
as 1930, phosphoglyeerie acid from dry yeast in 
the presence of fluoride, hexose di-phosphate, and 
acetaldehyde. 

In maceration juice containing fluoride, exactly 
in the same manner as in muscle extract, hexose 
di-phosphoric acid is actually converted into 
Lohmaim’s ‘unhydrolysable ester’, consisting of 
cquimolecular portions of glyoero-phosphoric acid 
and phosphoglyeerie acid. The phosphoglyeerie 
acid, added to fresh yeast extract, decomposes, as 
shown, into carbon dioxide, phosphoric acid and 
acetaldehyde. However, a-glycero-phosphoric acid 
does not react further and, since added sugar or 
hexose di-phosphoric acid is completely fermented 
by yeast, this stable compound cannot be formed 
during fermentation. The reduction of the 
aldehyde, therefore, is not accomplished by the 
glycero-phosphoric acid, but in another manner. 
Nilsson in Eulers institute had already come 
across this reaction, but he failed to recognise its 
importance. Apart from the presence of car¬ 
boxylase, this peculiar reaction is the principal 
difference between alcoholic fermentation and 
lactic acid production. 

Nilsson established that when fluoride, glucose, 
hexose di-phosphate, and acetaldehyde are added 
simultaneously to dry yeast, with no fermentation 
taking placo whatsoever, aldehyde is reduced to 
alcohol and sugar is simultaneously esterified. He 
identified the resulting ester as probably being 
phospho-glyceric acid. His observation was correct. 
I have followed the reaction further quantitatively 
and found two noteworthy fermentation equations. 

When we add only hexose di-phosphoric acid to 
fluoride containing maceration juioe, the ester is 
slowly converted into phosphoglyeerie acid and 
glyoero-phosphoric acid, at the same rate at which 
it is fermented in the absence of fluoride. If 


Hexoso di-phosphoric add 

+ 1 Glucose 

-j- 2 Phosphoric acid 

Acetaldehyde 
•+ 1 Glucose 
+ 2 Phosphoric acid 


t 


2 a-Glyccro-phosphoric acid 
+ 2 Phosphoglyoeric acid 


2 Alcohol 

-{■ 2 Phosphoglyeerie add 


(Hexoso <11-phosphoric acid) 

Addition of acetaldehyde changes this system 
altogether. The reaction proceeds further, aldehyde 
becomes alcohol and sugar in simultaneously 
esterified, but all the glucose that enters into the 
reaction is now converted into phosphoglyoeric 
acid. Glycero-phosphoric acid appears only to the 
extent that hexose di-phosphate is decomposed. 
The esterification and oxidation of the glucose 
proceeds until all the aldehyde has been converted 
into alcohol. As in this case the extent of the 
reaction depends not upon the quantity of hexose 
di-phosphate, but upon the amount of acetaldehyde 
added, the concentration of the hexose di-phosphate 
can be reduced to a large degree and yet accomplish 
the conversion of the sugar until the reaction is 
stopped by exhaustion of the aldehyde supply. In 
this manner an extremely small quantity of hexoso 
di-phosphate, less than a tenth of a milligram per 
cubic centimetre of fermentation mixture, can lead 
to the osterification of fifty or a hundred times as 
much glucose. If one uses only a trace of hexose 
di-phosphate, then equation B in Table 2 is exactly 
satisfied. Here the hexose di-phosphate does not 
enter into tho equation. It acts like a true 
catalyst. Actually, in the presence of acetaldehyde, 
hexose di-phosphate added in excess does not enter 
into the reaction, taking no part whatsoever in the 
course of reaction B. The velocity of reaction B is 
exactly as great as the maximum fermentation 
velocity of sugar. The necessary quantity of 
hexose di-phosphate is not larger than that which 
I found necessary fifteen years ago to initiate the 
fermentation, that is, to abolish the induction 
period, in maceration juice. 

To explain further these peculiar intermediate 
reactions, I should like to odd two more points. 

(1) In place of hexose di-phosphoric acid, glyceric 
aldehyde phosphoric acid can be used. It behaves 
in both equation A and equation B practically tbfa 
same as hexose di-phosphate. If it be assumed chat 



September 9, 1933 


NATURE 


375 


only one optical antipode enters into reaction, then 
the quantities of organic phosphorus necessary to 
accomplish the same amount of esterification are 
approximately the same. Thereby, the velocity 
of the rearrangement of the glyceric aldehyde 
phosphoric acid is greater than that of hexose 
di-phosphoric acid, while on the other hand the 
system glucose plus hexose di-phosphate reacts 
somewhat more rapidly than the system glucose 
plus glyceric aldehyde phosphoric acid. The 
glyceric aldehyde phosphoric acid can also be 
used to abolish the induction period. There is thus 
nothing to contradict the supposition that glyceric 
aldehyde phosphoric acid is formed as an inter¬ 
mediate product. 

(2) The r6le of the acetaldehyde 
in the progress of the esterification 
consists in the oxidation of the 
momentary reaction products. One 
can therefore replace the acetalde¬ 
hyde fairly well with other reducible 
systems, for example, methylene 
blue. Thus, the esterification can 
he conducted in accordance with 
equation B, using methyleno blue 
instead of acetaldehyde. In this 
cose, the oxidation product seems 
to be also phosphogly ceric acid. Therefore, 
methylene blue can also be used similarly to 
acetaldehyde as an activator of fermentation. 
The aldehyde reacts obviously with a nascent 
triose phosphoric acid produced from the re¬ 
action between glucose and hexose di-plmsphate. 
At the same time the aldehyde prevents the 
rearrangement of the triose phosphoric acid into 
glycero-phosphoric acid, so that the entire triose 
phosphoric acid is oxidised to phosphoglyceric 
acid. Everything gathered together results in the 
fermentation scheme shown in Table 3. 

Here, in accordance with data obtained from 
kinetic studies it is necessary to separate the 
initial period of fermentation from the stationary 
state. In this case also, fluoride alone inhibits 
reaction B, while iodoacetic acid does not inhibit 
B, but does inhibit reactions A and G. 


This new scheme will be seen to agree with all 
known facts. It explains the esterification of the 
phosphates, the characteristic catalytic role of the 
hexose di-phosphoric acid and the part played by 
acetaldehyde in determining the initial period. It 
shows fermentation further as an oxidation- 
reduction process in which most probably the 
dismutation of two aldehydes, acetaldehyde and 
glyceric aldehyde phosphoric acid, play the crucial 
parts. Finally, it brings the carboxylase into the 
process in an easily conceivable manner. The 
difference between alcoholic fermentation and lactic 
acid formation is to be found in the fate of the 
pyruvic acid. While pyruvic acid in muscle extract 
is reduced to lactic acid by the glycero-phosphoric 

Table 3. New fermentation scheme. 


acid, in yeast, it is split up into carbon dioxide and 
acetaldehyde, which acetaldehyde is then reduced. 
This reduction, however, is not accomplished by 
the glycero-phosphoric acid, but by some precursor, 
probably the glyceric aldehyde phosphorio acid. 
This circumstance determines the peculiar dis¬ 
proportion ality of the reaction chain and compels 
us to set up one equation for the initial period 
and another for the stationary eondition. The 
periods of induction and rising fermentation 
are, as well known, not present in lactic acid 
formation. 

The recognition of these facts, which are all 
more or less connected with the Embden scheme 
of lactic acid formation, has brought us a good stop 
forward and I think that now a large number of 
previously known facts may be fitted into a unified 
picture. 


4 Trioee phosphoric acid 


Initial Phase 

A. 1 dl-phoaphoric acid 

4 1 Glucose 

4- 2 Phosphoric add 

B. 2 Phosphoglyceric add 


Stationary Condition 

(!. 2 Acetaldehyde 

+ 1 Olucoae 
4- 2 Phosphoric acid 


— 2 Tyruvlc add 

4- 2 Phoephoric acid 


2 Triose phosphoric acid 
H 2 Acetaldehyde 


2 "-Olyoero-phosphoric add 

4 2 Phosphoglyceric odd 


2 Acetaldehyde 

4 2 Carbon dioxide 
4 2 Phosphoric acid 


2 Alrohol 

4 - 2 Phosphoglyceric add 


The British Association at Leicester 


O N the eve of a meeting of the British Associa¬ 
tion, the members about to converge on the 
chosen site begin to take a lively interest in its 
merits and demerits. 

A booklet of a hundred pages entitled “A 
Scientific Survey of Leicester and District”, pre¬ 
pared for the Leicester meeting, partly answers this 
and shows very clearly the inesoapable advantages 
and disadvantages of position revealed in the 
accounts of the geology and climate ; the natural 
features that result in its flora and fauna; and the 
development by man of its economic possibilities 
described under farming and under industries of 
Leicester. This association of factors and inter¬ 
locking of cause and effect is well brought out by 


the editor of the booklet, Dr. P. W. Bryan, in his 
account of Leicester in its regional setting. 

The corporate work of the citizen is described by 
the Town Clerk in a brief r6sum6 of the rapid 
increase of activities since the establishment in 
1835 of the new municipal body, particularly in 
relation to trading undertakings. Education, as a 
very special part of municipal responsibilities, is 
presented by the director of education^ Mr. F. P. 
Armitage, 

These accounts give prominence to the extreme 
administrative activity and forward thinking 
which resulted in the reorganising and in particular 
the re-grouping by 1929 of all the council schools 
in Leicester, in such a way as to make possible 
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educational provision more closely related to 
individual need and capacity. What may be 
termed the welfare aspect has been developed 
pari passu by means of playing fields and by 
constant remedial help. 

The section on men of science in Leicester and 
Leicestershire cannot fail to be of special interest 
to members of the British Association and its 
well-wishers, for it is by workers rather than by 
facilities—though these have become increasingly 
necessary for modem work - that science advances. 

The late but timely appearance of the new 
“Flora of Leicestershire and Rutland” by A. R. 
Horwood and the late Lord Gainsborough (London : 
Oxford University Press, 35*. net) no doubt 
accounts for the omission from the section of 
some, more particularly concerned with this 
type of work, who would otherwise have found 
a place. 

The flora now hot from the Press is indeed no 
mere flora but a massive compilation of informa¬ 
tion about the plants of the district, written to 
a large extent in the modem ecological and 
genefcical spirit by Mr. Horwood, who was con¬ 
nected with Leicester and its museum for so 
many years. The introduction alone takes up some 
three hundred pages and includes not only accounts 
of the characteristic plant groupings of certain 
districts but also features of the topography, 
geology and agriculture. 

In the “Scientific Survey” account of men of 
science connected with Leicester, many worthy 
names occur, but the most outstanding are those 
of Alfred Russel Wallace and Henry Walter Bates 
of Amazon fame. Bom in the first quarter of the 
nineteenth century, within two years of one another, 
they early became fast friends. Bates, apprenticed 
to a hosier, found education and delight in Cham- 
wood Forest, while Alfred Russel Wallace enlivened 

Obit 

Dr. V. H. Veley, f.r.s. 

R. V. H. VELEY, who died on August 20, 
aged seventy-seven years, was my tutor from 
1896 until 1900, and during term time I used to see 
him at least two evenings a week in his house 
in Norham Road, as well as working with him 
in the laboratory noar the Parks about three 
mornings a week. At that time he. had attained 
his fellowship of the Royal Society, and a con¬ 
siderable reputation, through his paper on the 
“Hydrate Theory of Solution”, which was at the 
time the subject of controversy, and had been 
made the subject of partisan feeling by the followers 
of the ionic dissociation theory of solution which 
was advocated by Ostwald. We, as Dr. Veley's 
pupils, had naturally to read both sides of the 
question, and just as naturally, I think most of 
us had leanings towards the views of our tutor. 
In the laboratory, whereas it cannot be said that 
he was a driver for idle pupils who wished to do 


the tedium of the life of a schoolmaster by the 
enthusiastic cultivation of the study of botany with 
the establishment of a herbarium. Fired by Charles 
Darwin's “Journal of a Naturalist” they went to 
the Amazon together in 1848, and some years 
after there appeared Bates's “A Naturalist on the 
Amazon” and later, Wallace's Linnean contribu¬ 
tion paralleling and indeed preceding Charles 
Darwin's theory of evolution. No greater thing 
has come out of Leicester. 

Altogether the survey presents an interesting 
and stimulating account of the factors operating in 
and about Leicester and of the human response 
which makes it a continually improving city. 
Visitors will probably be interested in the means 
which have been taken to secure a good water 
supply, to dispose of its sewage in spite of the 
awkward basin shape of the site and to foster the 
welfare and education of its young citizens. The 
readers of the booklet, however, may wish that 
they had been supplied with more information 
concerning the development of university educa¬ 
tion and research in this region and all that has 
come with it during the last decade in the way 
of exposition and research in the sciences. The 
University College, in spite of many handicaps, 
has equipped and sent out students, some of whom 
were of the highest merit, able to take honourable 
positions in industry or the services, and it has 
fostered the spirit of reaoarch and been the Jons et 
origo of many publications on pure science and 
its applications. During this period a record 
number of eminent scientific workers of rare 
lecturing capacity have been induced by the 
College to give freely of their best to Leicester. 
It is a sign of the trend of modem times and not 
unfitting in tho city of Wallace and of Bates that 
a large proportion of these eminent investigators 
have been biologists. 


ary 

as little work as possible, there was no doubt if 
one did take an interest he was always ready to 
help one in difficulties, and he had a very dear 
style in explaining and teaching. 

At one period during the time when I was up, 
there was a large quantity of Demerara rum 
shipped to Great Britain, which, when let down 
from 40° overproof to standard strength, developed 
what was known commercially as ‘cloudiness and 
floaters'. In some cases this faultiness became 
almost like a sediment of frog spawn in the rum 
puncheons. Dr. Veley, jointly with his wife, 
investigated this, and they discovered a micro¬ 
organism which was named by him Coleotkriz 
Meihystes (from the Greek for ‘drunkard', a rather 
happy suggestion of Mr. Arthur Sidgwiok). It 
is a remarkable organism insomuch as it is capable 
of living in aloohol 40° overproof in an attenuated 
condition, and when dilution takes plooe it is able 
to increase at such an extraordinary pace that it 
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produces ‘faultmess’. Our tutor's investigations 
on this subject were of far greater interest to us, 
as pupils, than working for the ‘schools'. 

Outside his work, Dr. Voloy was always a very 
delightful man to meet socially, and took an 
interest in all that went on in the College. At 
an earlier date ho had coxed the University crew 
in May, 1877 (Head of the River), and to one who 
was so much interested in rowing as well as 
chemistry, it was a happy combination. 

John A. Tinne. 


Db. Vkley’s vigorous and piquant personality 
impressed all who had the privilege of his 
friendship. He had a vivid memory, a deep fund 
of humour and dry wit. The acuteness of his 
mind and his power of swift observation—gifts 
which made him eminent in scientific inquiry— 
showed themselves in all his conversation. There 
was a kindly tartness in his talk, making his 
conversation memorably individual. 

He felt strong affection for Rugby, and his 
memories of his old school found expression in 
speeches at meetings of former members of the 
school house. Ho was one of the most distinguished 
among his surviving contemporaries. 

At Oxford Dr. Veley did work of great value 
both as an investigator and as a teacher. His 
intellectual force contributed to the growing 
influence of his department. A member of Univer¬ 


sity College he was one of the body of men who, 
through their work in the laboratories and by the 
instruction of their pupils, strengthened year by 
year the position of science in Oxford. 

His French ancestry meant much to him. 
There was a French quality in his mind. He 
remembered how much of him had its roots in 
Auvergne and in French Switzerland. His family 
were living at Yvordun in the earlier years of the 
nineteenth century and he recalled what ho had 
heard members of an older generation say about 
Pestalozzi. M. E. Sadler. 


We regret to announce the following deaths : 

Prof. W. G. Craib, regius professor of botany 
in the University of Aberdeen, an authority on 
the flora of Siam, on Soptombor 2, aged fifty-one 
years.’ 

Mr. A. H. Kidd, secretary of the University 
Grants Committee for the past oloven years, on 
August 27, aged forty-eight years. 

Sir Philip Magnus, Bt., for many years super¬ 
intendent and secretary of the Department of 
Technology of the City and Guilds of London 
Institute, on August 29, aged ninety years. 

Major Robert Mitchell, C.B.E., vice-president of 
the Polytechnic, Regent Street, W.l, Director of 
Education at the Polytechnic in 1873-1922, on 
August 27, aged seventy-eight years. 


News and Views 


Physico-Chemical Mechanisms and Vital Properties 
In his presidential address to the Brit ish Association 
delivered at Leicester on September 6 and printed in 
the Supplement to this issue of Nature, Sir Frederick 
Gowland Hopkins reviews, with a competence all his 
own, some of the recent triumphs of biochemistry. 
He shows with a wealth of apt illustration how 
important biochemical research has become, not only 
for the well-being of the human race, but also for the 
progrees of biological thought. He rightly claims that 
“in passing from its earlier concern with dead bio¬ 
logical products to its present concern with active 
processes within living organisms, biochemistry has 
become a true branch of progressive biology. It has 
opened up modes of thought about the physical basis 
of life which could scarcely be employed at all a 
generation ago. Such data and such modes of thought 
as it is now providing are pervasive, and must appear 
os aspects in all biological thought**. No one, we 
imagine, will seriously dispute this claim. Great 
interest is attached to the President’s references to 
the further question, so important for biology, “Can 
the living organism be adequately treated as a 
physico-chemical system T” To this question a 
cautious answer is given. He claims only that on the 
chemical level the activities of the organism can be 
fully interpreted in physico-chemical terms alone, 
and he adds that there are other and higher levels of 
organisation where it is by no means certain that 
physioo-cbemioal concepts will suffice. 


The same question wow discussed by Dr. James 
Gray in his presidential address to Section D (Zoology) 
on “The Mechanical View of Lifo”. Dr. Gray regards 
it from the point of view of the experimental 
zoologist, which is not the same as that of the 
biochemist. While the latter is interested primarily 
in studying the living jxirta of the organism (though 
not ignoring their relations to the whole), the aim 
of the experimental zoologist is, or should be, 
to understand the activity of the organism as a 
whole. Obviously he also may properly use the 
methods of the biochemist and the physiologist, but 
he runs up against difficulties at once. How is it 
possible, for example, to give any adoquato account 
from this point of view of the processes of regulatory 
development ? Living systems are immensely com¬ 
plex, and show “intrinsic potentialities’* which are 
quite without parallel in the inorganic realm. The 
zoologist, therefore, while accepting what help he 
can from the chemist in the study of the physical 
and chemical properties of living matter, should not 
shirk this greater problem of the study of the dis¬ 
tinctively vital properties of living systems ; in this 
field “biology must be the mistress, not the servant 
of physics and chemistry—she must make her own 
foundations, and build on them fearlessly”. Dr. 
Gray rejects the dogmatic application of mechanistic 
method in a refreshingly outspoken way. Further 
comment on these important and illuminating 
addresses is made in our leading article (p. 365). 
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U.S. National Recovery Act Oil Code 

The American petroleum industry has adopted a 
aode of fair competition, which aims at adequate and 
economic supplies of petroleum and its products by 
eradicating such abuses in all branches of the in¬ 
dustry os may cause fluctuations in supply incon¬ 
sistent with actual demand. It further seeks to 
conserve and prevent wastage of natural resources ; 
to rationalise internal organisation by standardising 
wages and improving labour conditions ; and to give 
practical effect to the policy implied by the National 
Industrial Recovery Act. Production is to bo balanced 
so far os possible against demand, as estimated by 
federal authority, allocated equitably among the 
several States by the said authority, and finally .sub¬ 
divided by State authorities into pool, lease and/or 
well quotas. Similarly, to prevent imbalanced 
accumulation of gasoline inventories in any part of 
the country, and to facilitate equitable access of 
refiners to the permissible supply of crude oil. the 
country is to be divided into refining districts by a 
federal agency authorised to declare proper ratios 
between inventories and sales of gasoline in the 
respective districts. 

Marketing conditions imposed by the oil code 
summarily enforce the posting of prices by retailers 
and wholesalers of all grades of petroleum ; they will 
prevent deviation from such pasted prices by rebates, 
allowances, etc. and establish ft fixed schedule of 
credit pertaining to the whole industry. In addition, 
ft detailed schedule of equipment prices to be used as 
a basis of purchase or sale betwoen oil companies is 
appended. The terms of the code are to be enforced 
and the administrative duties carried out by a 
committee representing the industry and by a federal 
agency to be designated by the President. The 
federal agency will be responsible for estimates of 
petroleum demand and for recommendations re 
quotas, allocations and inventories as stated above. 

* The industry as a whole is under obligation to supply 
such necessary technical data and statistical reports 
as may be required for the effective administration 
of the code. 

It is as yet early days to appreciate the full force 
of this unique recovery act in the United States and 
its influence on the economic and social life of the 
community as a whole, and already in other in¬ 
dustries there are signs that its immediate results 
havo not been up to the optimistic anticipations of 
its sponsors. As applied to the oil industry, it is 
clearly undergoing a most acid test, since no industry 
in the United States has suffered so much from lack 
of co-ordinating influences. Quite apart from the 
economics involved, obedience to the code must 
inevitably bring with it drastic changes in the 
technical control of the industry, particularly as it 
affects drilling, production, conservation of reserves 
and refinery practice. If it succeeds, its repercussions 
will be world-wide, for America having put her 
house of petroleum in order, it will be impossible for 
other countries not to come into line/ The code as 


it stands is the nearest approach to State control of 
a key industry which has ever boon framed in the 
United States. 

The Rubber Research Association 

The present plight of the Research Association of 
British Rubber Manufacturers is a deplorable 
example of the results caused by an absence of any 
stabilised policy of financing industrial research. 
This Association was established in 1920, and has 
hitherto been maintained by voluntary subscriptions 
from individual manufacturing concerns, and by 
grants from the Department of Scientific and In¬ 
dustrial Research, out of the £1,000,000 fund set 
aside by Parliament in 1917 for industrial research 
in general. The Association has performed work of 
the utmost value to the community and to the 
industry as a whole. That work has had the effect 
of making the smaller units in the industry much 
more efficient, and it is to bo feared that the resulting 
increase of efficiency in the smaller units has created 
a feeling of apprehension in some of the larger units, 
accompanied by an unwillingnoss—and even point- 
blank refusal—to contribute further. Thus the value 
of the Association’s work has contributed to its 
undoing. An endeavour was made by friends in 
the House of Commons to place its finances on a 
stable basis by promoting the Rubber Industry Bill, 
which provided for a small compulsory levy on all 
imports of raw rubber. After a troubled history the 
Bill was adopted by the Government last May : but 
later the Government dropped it, apparently in 
consequence of the opposition raised by some elements 
of the industry. 

It would be a national calamity if the valuable 
work of the Rubber Research Association were 
allowed to bo stopped for want of adequate financial 
support. The Government has now made an offer 
to the Association to contribute on what may 
roughly be described as a pound per poujid basis, 
that is, to contribute as much money os the Associa¬ 
tion can raise by voluntary contributions from the 
industry. At best, this can only leave the Association 
with a fluctuating income ; and a fluctuating inoome 
is precisely the type of revenue that makes systematic 
planning ahead impossible. Anything short of 
stabilised revenue inevitably results in wasteful 
expenditure (as in the case of the Forestry Com¬ 
mission). It is applying rule of thumb methods to 
scientific work ; and thus things move in a vicious 
circle, bringing about a negation of true economy. 
However, the last word has not been said on this 
subject. The Association is receiving powerful 
backing from influential quarters. It is understood 
that the Association of Chambers of Commerce, the 
British Science Guild, and the Association of Scientific 
Workers are taking joint and individual steps, with 
the view of securing more adequate financial support 
to enable the Research Association to tide over 
its period of difficulties, and to make possible the 
retention of its experienced technical and scientific 
staff. 
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Thomas Allan, F.R.S., 1777-1833 

On September 12, 1833, Thomas Allan, tho Scottish 
mineralogist, died at the age of fifty-six years. Bom 
in Edinburgh, ho was educated at tho High School 
and then entered hiH father’s bank. On a visit to 
Paris, after the peace of Amiens of 1802, he mode 
the acquaintance of some French men of science 
and began collecting minerals. Tn 1808, he published 
an alphabetical list of minerals in English, French 
and German, and uftorwards contributed papers to 
the Royal Society and tho Royal Society of Edin¬ 
burgh. His name is intimately associated with that 
of the romantic Sir Charles Giesecke (1761 1833) 
otherwise Karl Ludwig Motzler—“a wanderer from 
Germany, learned in mineralogy, explorer, actor, 
journalist, Freemason, the friend of Mozart and of 
Schiller, and perhaps the original of William Meistor”. 
Giesecke, who hod studied under Wernor, had had 
a school of mineralogy at Copenhagen until the 
bombardment, and had them gone mineral collecting 
in Greenland. Tn 1811 he shipped a large collection 
of minerals to Denmark, but the ship being captured 
first by a French privateer and then by a British 
frigate, was brought to Leith and the minerals 
were purchased by Allan for £40. Two years later, 
Giesecke arrived in Hull with another collection and 
then learnt the fate of tho first. Proceeding to 
Edinburgh, he was hospitably received and soon 
after was given the appointment of professor of 
mineralogy in the Royal Dublin Society. Ho diod, 
in Dublin, a few months before Allan. In the study 
and improvement of his own collection Allan, for 
some years, was assisted by the Austrian geologist 
Wilhelm Haidinger (1795 1871) and it became the 
best in Scotland. After Allan’s death it was sold 
and ultimately came into tho possession of Robert 
Philip Greg (1826-1906), from whom it was purchased 
in 1860 for the Natural History Department of tho 
British Museum. 

Research Exhibit at the Shipping Exhibition 

At tho Shipping, Engineering and Machinery 
Exhibition, which was opened at Olympia, London, 
on September 7, a comprehensive exhibit has been 
arranged by the Department of Scientific and 
Industrial Research to illustrate the work done by 
the Department itself and associated research b<xliea, 
to assist the British shipping and engineering indus¬ 
tries. The William Froudo Laboratory and tho 
Engineering and Metrology Departments of the 
National Physical Laboratory, and the Chemical 
Research Laboratory have exhibits illustrating some 
of tho investigations carried out at Teddington, while 
the Fuel Research Station, Greenwich, has one 
exhibit dealing with fires in bunkers and colliers, 
and another with pulverised fuel. The exhibit of 
the Chemical Research Laboratory illustrates tho 
important investigations, carried out in many parts 
of the world, on sea-water corrosion. Progress in 
the iron, steel and non-ferrous metals industries is 
largely due to the British Non-Ferrous Metals 
Rosearoh Association, the British Cast Iron Research 
Association and tho Industrial Research Council of 


the National Federation of Iron and Steel Manu¬ 
facturers, all of which have exhibits illustrating their 
many activities. Their exhibits range from the now 
lead alloys for electric cable sheathings and heat- 
resisting cast irons, to the coke for coke ovens and 
blast furnaces, and steel ingots. It is safe to say that 
there is no engineering shop or shipbuilding yard in 
Great Britain which does not benefit from the 
researches illustrated at Olympia. The Exhibition 
will remain open until September 23, 

The Expanding Universe 

Wk have been used to hearing strange things about 
the expanding universe. Prof, de Sitter contributes 
to tho June issue of tho Royal Astronomical Society’s 
Monthly Notices an article which is largely of a non- 
mathematical character and will throw light on tho 
subject for those of our readers who have been unable 
to follow tho elaborate discussions of the last few 
years on the subject : he advances the quasi-para¬ 
doxical view that the stars are older than the universe . 
It is, he says, possible to adopt a point of view in 
which tho “beginning of the universe” is no more 
remarkable a phenomenon than the passage of a 
comet through its perihelion. It is then possible to 
maintain a longer time scalo for the individual stars— 
as is demanded by theories of stellar evolution based 
on Eddington’s mass luminosity relation —than is 
accordant with tho interval which has elapsed since 
the galaxies started expanding, as judgod by the 
observed recession of tho spiral nebula*. It must 
be borne in mind that tho expansion of tho universe 
is the separation of galaxies, and leaves each galaxy 
unaltered, and that the galaxies can easily inter¬ 
penetrate. The beginning of the universe, or minimum 
of one of tho quantities connected with the universe, 
took place about ton thousand million years ago, but 
the stars are much older. At this minimum tho 
galaxies interpenetrated: and during this inter¬ 
penetration the chance of stellar encounters was, of 
course, greater than it is now that our galaxy is 
left to itself. Modem theories of the origin of the 
earth suppose that our planetary system is the result 
of a close approach to the sun of some star. Now 
the evidence of tho earth’s crust points to an age of 
the earth of this ordor of magnitude, and it appears 
conceivable that the earth was formed at the 
“beginning of the universe” but that the sun wo9 
not, the “beginning” of the universe being simply 
a time of minimum separation (indeed, interpene¬ 
tration) of the galaxies, tho stars in whioh had already 
been in existence for some time. 

Progress in Facilities of Transport 

A public lecture, entitled “Transport for a 
Century”, was delivered by Sir Henry Fowler on 
September 6 , in connexion with the Leioester meeting 
of the British Association. Probably no single item 
has played so great a part in the advance of civilisa¬ 
tion during the past hundred years as the progress 
in ease of transportation. The rapidity of actual 
transport of persons and material has effected a 
very great change indeed in the life of people and 
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countries. It has been said that all transportation is 
material waste and if this is so, this source of waste 
has been very much reduced during the past century, 
although this may not always be realised as fully as 
it should. This reduotion has been largely duo to the 
improvement of roads, both for horse and power 
driven vehicles, resulting in greater efficiency, and 
applies both to roads of earth, stone, etc., and to 
"those using iron and steel rails. It has been also 
due to the employment of mechanical means of 
propulsion not only on these roods but also through 
the air itself. 

Sin Henrv Fowler did not deal with propulsion 
through water, important as it is. He began with a 
reference to the Leicester and Swanriington Railway, 
which formed so important a step in the commercial 
development of railways a century ago. This line was 
essentially due to the courage and forethought of the 
men of Leicester and its neighbourhood. Up to 1897, 
mechanical transport on roads was hindered by 
Government restrictions, with the result that Great 
Britain was ten years behind the Continent in start¬ 
ing development on these lines. Great Britain was also 
somewhat behind in transport, in the air. In both 
cases, however, through the knowledge the country 
had in alloy steels, etc., and in engineering efficiency, 
it was possible to recover lost ground rapidly. The 
general scientific knowledge available assisted very 
materially in the advances in aeronautics. As a 
result Great Britain has been in the forefront in all 
types of speed of transportation in recent years. Sir 
Henry Fowler referred to the rocent 15-ton motor 
unit for use in the development of fresh country 
both in the Dominions and Colonies. This has been 
produced under the supervision of the Overseas 
Mechanical Transport Directing Committoo which 
was appointed by the Government. The lecture was 
concluded with a short film showing the performance 
and possibilities of this vehicle. 

* Recent Archaeological Discoveries in Great Britain 

Several announcements of archaeological dis¬ 
coveries of considerable interest have been made 
within the last few days. Of these, the prehistoric 
settlement in Papa Wostray, Orkney Islands, excites 
hope of a second Skara Brae. Two large stone 
buildings, said to be of a typo new to Scottish 
archaeology, have been oxposed at Hower. The tops 
of the walls were covered by 6-8 ft. of sand, which 
had to be cleared away before the buildings were 
seen. One of the buildings was found to be in an 
excellent state of preservation, the walls standing to 
the height of 6 ft. The second, however, had suffered 
considerable damage. The two structures are con¬ 
nected by a passage and open on to a street, which, 
unfortunately, has disappeared before the encroach¬ 
ment of the sea. It has been possible to plan the 
structures; but no evidence of the period of occupa¬ 
tion has as yet been obtained. The excavations are 
being carried out by Mr. William Traill of Papa 
Westray and Mr. W. Kirkness of Edinburgh. A 
second discovery comes from the Isle of Man, where 
a gardener at Douglas unearthed a bronze age urn 


beneath a fiat slate slab. There was no indication of 
the existence of a cist or mound. The urn is 17 in. 
high and 12 in. wide at the mouth, and imdeoorated, 
except for irregularly placed dots on the lip. An 
unusual feature is that the urn stood on its rounded 
bottom, under which was a white pebble propping it 
up. Further search revealed the broken remains of 
another urn about 5 ft. to the south. Underneath 
this was a platform of black earth with carbon, in 
some places showing much burning. It is possible, 
therefore, that this second find represents the 
vestiges of the incineration, of which the food v essel 
previously found formed a part. The find is described 
in the Time# of September 5. 

In the same issue of tho Times will bo found a 
report on rocent excavations in Salmonabury Camp 
at Bourton-on-the-Stour, Gloucestershire. Previous 
discoveries of Iron, Roman and Saxon Age have 
pointed to this district as being of considerable 
archaeological interest. Salmonsbury Camp itself is 
an Iron Age structure of some fifty-six acres in 
extent, which is now being excavated by a local 
committee under the supervision of Mr. G. C, 
Dunning of the London Museum. An early Iron Age 
hut-site was first discovered near tho centre of the 
camp and sovoral similar hut-sites have since been 
found in other parts. These belong to the first 
century b.c. Twelve inches above tho central Iron 
Age hut was tho floor, partially cobbled and paved 
with flat stones, of a Roman hut, which yielded 
pottery and a third century coin. Intervening 
between these two periods of occupation came 
evidence of Belgic invasion, in the form of a Belgic 
hut within the ramparts on the north-west side of 
the camp. This hut proved rich in finds of pottery, 
two iron brooches, iron knives, pins, objects of bone, 
a stone spindle whorl, and worked flints. Fragments 
of iron and bronze slag and clay point to metal and 
pottery industries. It is thought that the numerous 
finds belonging to the Belgic period on the site, 
point to an invasion of those people, and to them, 
too, is attributed one of the loss pleasing charac¬ 
teristics of the ocoupante of the site, namely the 
practice of cannibalism, indicated by the presence of 
the scattered bones of a female skeleton, some of 
which appear to have been split to obtain the marrow. 

Electric Discharge Lamps 

At the tenth annual conference at Margate of the 
Association of Public Lighting Engineers, a paper 
was read on September 5 by Mr. G. H. Wilson on 
electric discharge lamps and their applications to 
public lighting. These lamps, which mark a con¬ 
siderable advance in the efficiency of light production, 
emit light not because any solid is made 'white hot' 
(as in the case of the filament of the ordinary electric 
lamp) but because a gas or vapour is 'excited* 
electrically. When a suitable gas at low pressure is 
sealed into a glass tube having an electrode at either 
end, it conducts electricity and light is emitted, the 
colour of which depends upon the gas used. Mercury 
vapour produces a blue light, helium an ivory white, 
(Qontirwsd on p . 406.) 
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I 

HE British Association returns to Leicester 
with assurance of a welcome os warm as that 
received twenty-six years ago, and of hospitality 
as generous. The renewed invitation and the ready 
acceptance speak of mutual appreciation bom of 
the earlier experience. Hosts and guests have 
to-day reasons for mutual congratulations. The 
Association on its second visit finds Leicester 
altered in important ways. It comes now to a 
city duly chartered and the seat of a bishopric. 
It finds there a centre of learning, many fine 
buildings which did not exist on the occasion of 
the first visit, and many other evidences of civic 
enterprise. The citizens of Leicester on the other 
hand will know that since they last entertained it 
the Association has celebrated its centenary, has 
four times visited distant parts of the Empire, and 
has maintained unabated through the years its 
useful and important activities. 

In 1907 the occupant of the presidential chair 
was Sir David Gill, the eminent astronomer who, 
unhappily, like many who listened to his address, 
is with us no more. Sir David dealt in that address 
with aspects of science characterised by the use of 
very exact measurement. The exactitude which 
he prized and praised has sinoe been developed 
by modem physics and is now so great that its 
methods have real aesthetic beauty. In contrast, I 
have to deal with a branch of experimental science 
which, because it is concerned with living 
organisms, is in respect of measurement on a 
different plane. Of the very essenoe of biological 
systems is an ineludable complexity, and exact 
measurement calls for conditions here unattain¬ 
able. Many my think, indeed, though I am not 


claiming it here, that in studying life we soon meet 
with aspects which are non-metrical. I would have 
you believe, however, that the data of modem 
biochemistry which will be the subject of my 
remarks were won by quantitative methods fully 
adequate to justify the claims based upon them. 

Though speculations concerning the origin of life 
have given intellectual pleasure to many, all that 
we yet know about it is that we know nothing. 
Sir James Jeans once suggested, though not with 
conviction, that it might be a disease of matter— 
a disease of its old age ! Most biologists, I think, 
having agreed that life’s advent was at once the 
most improbable and the most significant event in 
the history of the universe, are content for the 
present to leave the matter there. 

Wo must recognise, however, that life has one 
attribute that is fundamental. Whenever and 
wherever it appears, the steady increase of entropy 
displayed by all the rest of the universe is then 
and there arrested. There is no good evidence that 
in any of its manifestations life ultimately evades 
the second law of thermodynamics, but in the 
downward course of the energy-flow it interposes 
a barrier and dams up a reservoir which provides 
potential for its own remarkable activities. The 
arrest of energy degradation in this sense is indeed a 
primary biological concept. Related to it and of 
equal importance is the concept of organisation. 

It is almost impossible to avoid thinking and 
talking of life in this abstract way, but wo perceive 
it* of course, only as manifested in organised 
material systems, and it is in them we must seek 
the mechanisms which arrest the fall of energy. 
Evolution has established division of labour here. 
From far back the wonderfully efficient functioning 
of structures containing chlorophyll has, as is well 
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known, provided the trap which arrests and trans¬ 
forms radiant energy—fated otherwise to degrade 
—and so provides power for nearly the whole living 
world. It is impossible to believe, however, that 
such a complex mechanism was associated with 
life’s earliest stages. Existing organisms illustrate 
what was perhaps an earlier method. The so- 
called autotrophic bacteria obtain energy for 
growth by the catalysed oxidation of materials 
belonging wholly to the inorganic world ; such as 
sulphur, iron or ammonia, and even free hydrogen. 
These organisms dispense with solar tmergy , but 
they have lost in the evolutionary race because 
their method lacks economy. Other existing 
organisms, certain purple bacteria, seem to have 
taken a step towards greater economy, without 
reaching that of the green cell. They dispense with 
free oxygen and yet obtain energy from the 
inorganic world. They control a process in which 
carbon dioxide is reduced and hydrogen sulphide 
simultaneously oxidised. The molecules of the 
former are activated by solar energy which their 
pigmentary equipment enables these organisms to 
arrest. 

Are we to believe that life still exists in associa¬ 
tion with systems that are much more simply 
organised than any bacterial cell { The very 
minute filter-passing viruses which, owing to their 
causal relations with disease, are now the subject 
of intense study, awaken deep curiosity with 
respect to this question. We cannot yet claim 
to know whether or not they are living organisms. 
In some sense they grow and multiply, but, so far 
aB we yet know with certainty, only when in- 
* habitants of living cells. If they are nevertheless 
living, this would suggest that they have no 
independent power of obtaining energy and so 
cannot represent for us the earliest forms in which 
life appeared. At present, however, judgment on 
their biological significance must be suspended. 
The fullest understanding of all the methods by 
which energy may bo acquired for life’s processes 
is much to Iks desired. 

In any event, every living unit is a transformer 
of energy however acquired, and the science of 
biochemistry is deeply concerned with these 
transformations. It is with aspects of that science 
that I am to deal, and if to them I devote much 
of my address, my excuse is that since it became 
a major branch of inquiry, biochemistry has had 
no exponent in the presidential chair I am fortu¬ 
nate enough to occupy. 

As a progressive scientific discipline, it belongs 


to the present oentury. From the experimental 
physiologists of the last oentury it obtained a 
charter, and, from a few pioneers of its own, a 
promise of success ; but for the furtherance of its 
essential aim, that oentury left it but a small 
inheritance of facts and methods. By its essential 
or ultimate aim, I myself mean an adequate and 
acceptable description of molecular dynamics in 
living cells and tissues. 

II 

When the British Association began its history 
in 1831, the first artificial synthesis of a biological 
product was but three years old. Primitive faith 
in a boundary between the organic and the 
inorganic which could never be crossed, was only 
just then realising that its foundations were gone. 
Since then, during the oentury of its existence, the 
Association has seen the pendulum swing back and 
forth between frank physico-chemical conceptions 
of life and various modifications of vitalism. It 
is characteristic of the present position and spirit 
of science that sounds of the long conflict between 
mechanists and vitalists are just now seldom 
heard. It would almost seem, indeed, that tired 
of fighting in a misty atmosphere, each has retired 
to his tent to await with wisdom the light of 
further knowledge. Perhaps, however, they are 
returning to the fight disguised as determinist and 
indeterminist respectively. If so, the outcome will 
be of great interest. 

In any event, I feel fortunate in a belief that 
what I have to say will not, if rightly appraised, 
raise the old issues. To claim, as I am to claim, 
that a description of its active chemical aspects 
must contribute to any adequate description of 
life is not to imply that a living organism is no 
more than a physico-chemical system. It implies 
that at a definite and recognisable level of its 
dynamic organisation, an organism can be logically 
described in physico-chemical terms alone. At 
such a level, indeed, we may hope ultimately to 
arrive at a description which is complete in itself, 
just as descriptions at the morphological level of 
organisation may be oomplete in themselves. 
There may be yet higher levels calling for discussion 
in quite different terms. 

I wish, however, to remind you of a mode of 
thought concerning the material basis of life, 
which though it prevailed when physioo - chemical 
interpretations were fashionable, was yet almost 
as inhibitory to productive chemical thought and 
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Btudy as any of the claims of vitalism. This was 
the conception of that material basis as a single 
entity, as a definite though highly complex 
chemioal compound. Up to the end of the last 
century and even later, the tom ‘protoplasm’ 
suggested such an entity to many minds. In his 
brilliant presidential address at the British 
Association’s meeting at Dundee twenty-one 
years ago, Sir Edward Sharpey-Schafer, after 
remarking that the elements composing living 
substances are few in number, went on to say : 
“The combination of these elements into a colloid 
compound represents the physical basis of life, 
and when the chemist succeeds in building up this 
compound it will, without doubt, bo found to 
exhibit the phenomena which we are in the habit 
of associating with the term ‘life’,” Such a com¬ 
pound would seem to correspond with the ‘proto¬ 
plasm’ of many biologists, though treated perhaps 
with too little respect. The presidential claim 
might have seemed to encourage the biochemist, 
but the goal suggested would have proved elusive, 
and the path of endeavour has followed other lines. 

So long as the term ‘protoplasm’ retains a 
morphological significance as in classical cytology, 
it may be even now convenient enough, though 
always denoting an abstraction. In so far, how¬ 
ever, as the progress of metabolism with all the 
vital activities which it supports was ascribed, in 
concrete thought, to hypothetical qualities emer¬ 
gent from a protoplasmic complex in its integrity, 
or when substances were held to suffer change only 
because in each living cell they are first built up, 
with loss of their own molecular structure and 
identity, into this complex, which is itself the 
inscrutable seat of cyclic change, then serious 
obscurantism was involved. 

Had such assumptions been justified, the old 
taunt that when the chemist touches living matter 
it immediately becomes dead matter would also 
have been justified. A very distinguished organic 
chemist, long since dead, said to me in the late 
'eighties : “The ohemistry of the living ? That is 
the chemistry of protoplasm ; that is super- 
chemistry ; seek, my young friend, for other 
ambitions.” 

Research, however, during the present century, 
much of whioh has been done since the British 
Association last met in Leicester, has yielded 
knowledge to justify the optimism of the few who 
started to work in those days. Were there time, I 
might illustrate this by abundant examples ; but 
I think a single illustration will suffice to demon- 


] strafe how progress during recent years has 
changed the outlook for biochemistry. I will ask 
you to not© the language used thirty years ago 
to describe the chemical events in active muscle 
| and compare it with that used now. In 1895, 
j Michael Foster, a physiologist of deep vision, 

| dealing with the respiration of tissues, and in 
! particular with the degree to which the activity of 
i muscle depends on its contemporary oxygen supply, 
expounded the current view which may be thus 
briefly summarised. The oxygen which enters the 
muscle from the blood ir not involved in immediate 
oxidations, but is built up into the substance of 
the muscle. It disappears into some protoplasmic 
complex on which its presence confers instability. 
This complex, like all living substance, is 
to be regarded as incessantly undergoing changes 
of a double kind, those of building up and those 
of breaking down. With activity the latter pre¬ 
dominates, and in the case of muscle the complex 
in question explodes, as it were, to yield the 
energy for contraction. “We cannot yet trace,” 
Foster comments, “the steps taken by the oxygen 
from the moment it slips from the blood into the 
muscle substance to the moment when it issues 
united with carbon as carbonic acid. The whole 
mystery of life lies hidden in that process, and for 
the present wo must be content with simply 
knowing the beginning and the end.” 

What we feel entitled to say to-day concerning 
the respiration of muscle and of the events 
associated with its activity requires, as I have 
suggested, a different language, and for those not 
interested in technical chemical aspects the very 
change of language may yet be significant. The 
conception of continuous building up and con¬ 
tinuous breakdown of the muscle substance as a 
whole, has but a small element of truth. The 
colloidal muscle structure is, so to speak, an 
apparatus, relatively stable even as a whole when 
metabolism is normal, and in essential parts very 
stable. The chemical reactions which oocur in 
that apparatus have been followed with a com¬ 
pleteness which is, I think, striking. It is carbo¬ 
hydrate stores, as distinct from the apparatus (and 
in certain circumstances also fat stores), which 
undergo steady oxidation and are the ultimate 
souroes of energy for muscular work. Essential 
among successive stages in the chemioal breakdown 
of carbohydrate which necessarily precede oxida¬ 
tion is the intermediate combination of a sugar 
(a hexose) with phosphoric acid to form an ester. 
This happening is indispensable for the progress 
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of the next stage, namely, the production of lactic 
acid from the sugar, which is an anaerobic process. 

The precise happenings to the hexose sugar while 
in combination with phosphoric acid are from a 
chemical point of view remarkable. Very briefly 
stated they are these. One half of the sugar mole- 
oule is converted into a molecule of glycerin and 
the other half into one of pyruvic acid. Now with 
loss of two hydrogen atoms glycerin yields lactic 
acid, and, with a gain of the same, pyruvic acid 
also yields lactic acid. The actual happening then 
is that hydrogen is transferred from the glycerin 
molecule while still combined with phosphoric acid 
to the pyruvic acid molecule, with the result that 
two molecules of lactic acid are formed*. The 
lactic acid is then, during a cycle of change winch 
I must not stop to discuss, oxidised to yield the 
energy required by the muscle. 

The energy from this oxidation, however, is by 
no means directly available for the mechanical act 
of contraction. The oxidation occurs indeed after 
and not before or during a contraction. The energy 
it liberates secures, however, the endothermic 
resynthesis of a substance, ereatin phosphate, of 
which the breakdown at an earlier stage in the 
sequence of events is the more immediate source 
of energy for contraction. Even more complicated 
are these chemical relations, for it would seem that 
in the transference of energy from its source in the 
oxidation of carbohydrate to the system which 
synthesises ereatin phosphate, yet another reaction 
intervenes, namely, the alternating breakdown and 
resynthesis of the substance adenyl pyrophosphate. 

The sequence of these chemical reactions in 
muscle has been followed and their relation in 
time to the phases of contraction and relaxation 
is established. The means by which energy is 
transferred from one reacting system to another 
has until lately been obscure, but current work 
is throwing light upon this interesting question, 
and it is just beginning (though only beginning) 
to show how at the final stage the energy of the 
reactions is converted into the mechanical response. 
In parenthesis, it may be noted as an illustration 
of the unity of life that the processes which occur 
in the living yeast cell in its dealings with sugars 
are closely similar to those which proceed in living 
muscle. In the earlier stages they are identical 
and we now know where they part company. 
You may be astonished at the complexity of the 
events which underlie the activity of a muscle, 
but you must remember that it is a highly 

* Otto Meyerhof, Nature, Sept. 2, p.'887 and Sept. 0, p. 873. 


specialised machine. A more direct burning of the 
fuel oould not fit into its complex organisation. I 
am more particularly concerned to feel that my 
brief summary of the facts will make clear how 
much more definite, how much more truly ohemioal, 
is our present knowledge than that available when 
Michael Foster wrote. 

Ability to recognise the progress of such definite 
ordered chemical reactions in relation to various 
asjHicts of living activity characterises the current 
position in’biochemistry. I have chosen the case 
of muscle, and it must serve as my only example, 
but many such related and ordored reactions have 
been studied in other cells and tissues, from, 
bacteria to the brain. Some prove general, some 
more special. Although we are far indeed from 
possessing a complete picture in any one case, we 
; are beginning in thought to fit not a few pieces 
together. We are on a line safe for progress. 

; 1 must perforce limit the field of my discussion, 

and in what follows, my special theme will be the 
j importance of molecular structure in determining 
I the properties of living systems. I wish you to 
believe that molecules display in such systems the 
j properties inherent in their structure even as they 
i do in the laboratory of the organic; chemist. The 
theme is no new one, but its development illus¬ 
trates as well as any other, and to my own mind 
j perhaps better than any other, the progress of 
biochemistry. 

Not long ago a prominent biologist, believing 
in protoplasm as an entity, wrote : “But it seems 
certain that living protoplasm is not an ordinary 
j chemical compound, and therefore can have no 
molecular structure in the chemical sense of the 
word.” Such a belief was common. One may 
remark, moreover, that when the development of 
colloid chemistry first brought its indispensable 
aid towards an understanding of the biochemical 
field, there was a tendency to discuss its bearing in 
terms of the less specific properties of colloid 
systems, phase-surfaces, membranes, and the like, 
without sufficient reference to the specificity whioh 
the influence of molecular structure, wherever 
displayed, impresses on chemical relations and 
events. In emphasising its importance, I shall 
leave no time for dealing with the nature of the 
colloid structures of cells and tissues, all important 
as they are. I shall continue to deal, though not 
again in detail, with chemical reactions as they 
occur within those structures. Only this much 
must be said. If the oolloid structures did not 
display highly specialised molecular structure at 
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their surface, no reactions would occur ; for here 
catalysis occurs. Were it not equipped with 
catalysts every living unit would be a static 
system. 

It is well known that a catalyst is an agent 
which plays only a temporary part in chemical 
events which it nevertheless determines and con¬ 
trols. It reappears unaltered when the events are 
completed. The phenomena of catalysis, though 
first recognised early in the last century, entered 
but little into chemical thought or enterprise, until 
only a few years ago they were shown to have 
great importance for industry. Yet catalysis is 
one of the most significant devices of Nature, since 
it has endowed living systems with their funda¬ 
mental character as transformers of energy, and 
all evidence suggests that it must have played an 
indispensable part in the living universe from the 
earliest stages of evolution. 

The catalysts of a living cell are the enzymic 
structures which display their influences at the 
surface of colloidal particles or at other surfaces 
within the cell. Current research continues to add 
to the great number of these enzymes which can 
bo separated from, or recognised in, living cells and 
tissues, and to increase our knowledge of their 
individual functions. 

A molecule within the system of the cell may 
remain in an inactive state and enter into no 
reactions until at one such surface it comes in 
contact with an enzymic structure which displays 
certain adjustments to its own structure. While 
in suoh association, the inactive molecule becomes 
(to use a current term) ‘activated’, and then enters 
on some definite path of change. The one aspect 
of enzymic catalysis which for the sake of my 
theme I wish to emphasise is its high specificity. 
An enzyme is in general adjusted to come into 
effective relations with one kind of molecule only, 
or at most with molecules closely related in their 
structure. Evidence based on kinetics justifies the 
belief that some sort of chemical combination 
between enzyme and related molecule precedes the 
activation of the latter, and for such combinations 
there must be close correlation in structure. Many 
will remember that long ago Emil Fischer recog¬ 
nised that enzymic action distinguishes even be¬ 
tween two optical isomers and spoke of the 
necessary relation being as close as that of key 
and look. 

There is an important consequence of this high 
specificity in Wologioal catalysis to which I invite 
special attention. A living cell is the seat of a 


multitude of reactions, and in order that it should 
retain in a given environment its individual 
identity as an organism, these reactions must be 
highly organised. They must be of determined 
nature and proceed mutually adjusted with respect 
to velocity, sequenoe, and in all other relations. 
They must be in dynamic equilibrium os a whole 
and must return to it after disturbance. Now 
if of any group of catalysts, such as are found 
in the equipment of a cell, each one exerts limited 
and highly specific influence, this very Bpecifioity 
must be a potent factor in making for organisation. 

Consider the case of any individual cell in due 
relations with its environment, whether an internal 
environment as in the case of the tissue cells of 
higher animals, or an external environment as in 
the case of unicellular organisms. Materials for 
maintenance of the oell enter it from the environ¬ 
ment. Discrimination among such materials is 
primarily determined by permeability relations, but 
of deeper significance in that selection is the 
specificity of the oell catalysts. It has often been 
said that the living cell differs from all non-living 
systems in its power of selecting from a hetero¬ 
geneous environment the right material for the 
maintenance of its structuro and activities. It is, 
however, no vital act but the nature of its specific 
catalysts which determines what it effectively 
‘selects’. If a molecule gains entry into the oell 
and meets no catalytic influence capable of activ¬ 
ating it, nothing further happens save for certain 
ionic and osmotic adjustments. Any molecule 
whioh does meet an adjusted enzyme cannot fail 
to suffer change and become directed into some 
one of the patlis of metabolism. 

It must here bo remembered, moreover, that 
enzymes as specific catalysts not only promote 
reactions, but also determine their direction. The 
gluoose molecule, for example, though its inherent 
chemical potentialities are, of course, always the 
same, is converted into lactic acid by an enzyme 
system in muscle but into alcohol and carbon 
dioxide by another in the yeast cell. It is important 
to realise that diverse enzymes may act in 
succession and that specific catalysis has directive 
as well as selective powers. If it be syntheses in 
the cell whioh are most difficult to picture on suoh 
lines, wo may remember that biologioal syntheses 
can be, and are, promoted by enzymes, and there 
are sufficient facts to justify the belief that a 
chain of speoifio enzymes can direct a complex 
synthesis along lines predetermined by the nature 
of the enzymes themselves. I should like to develop 
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this aspect of the subject even further, but to do 
so might tax your patience. I should add that 
enzyme control, though so important, is not the 
sole determinant of chemical organisation in a cell. 
Other aspects of its colloidal structure play their 
part. 

Ill 

It is surely at that level of organisation, which 
is based on the exact co-ordination of a multitude 
of chemical events within it, that a living cell 
displays its peculiar sensitiveness to the influ once 
of molecules of special nature when these enter it 
from without. The nature of very many organic 
molecules is such that they may enter a cell and 
exert no effect. Those proper to metabolism 
follow, of course, the normal paths of change. 
Some few, on the other hand, influence the cell 
in very special ways. When such influence is 
highly specific in kind, it moans that some element 
of structure in the entrant molecule is adjusted 
to meet an aspect of molecular structure some¬ 
where in the cell itself. We can easily understand 
that in a system so minute the intrusion even of 
a few such molecules may so modify existing 
equilibria as to affect profoundly the observed 
behaviour of the cell. 

Such relations, though by no means confined 
to them, reach their greatest significance in the 
higher organisms, in which individual tissues, 
chemically diverse, differentiated in function and 
separated in space, so react upon one another 
through chemical agencies transmitted through 
the circulation as to co-ordinate by chemical trans- 
„ port the activities of the body as a whole. Uni¬ 
fication by chemical means must to-day be 
recognised as a fundamental aspect of all such 
organisms. In all of them it is true that the 
nervous system has pride of place as the highest 
seat of organising influence, but we know to-day 
that even this influence’is often, if not always, 
exerted through properties inherent in chemical 
molecules. It is indeed most significant for my 
general theme to realise that when a nerve impulse 
reaches a tissue the sudden production of a definite 
chemical substance at the nerve ending may be 
essential to the response of that tissue to the 
impulse. 

It is a familiar circumstance that when an 
impulse passes to the heart by way of the vagus 
nerve fibres the beat is slowed, or, by a stronger 
beat, arrested. That is, of course, part of the 
normal control of the heart's action. Now it has 


been shown that, whenever the heart receives 
vagus impulses, the substance acetyl oholin is 
liberated within the organ. To this fact is added 
the further fact that, in the absence of the vagus 
influence, the artificial injection of minute graded 
doses of acetyl choline so acts upon the heart as 
to reproduce in every detail the effects of graded 
stimulation of the nerve. 

Moreover, evidence is accumulating to show 
that in the case of other nerves belonging to the 
same morphological group as the vagus, but 
supplying other tissues, this same liberation of 
acetyl choline accompanies activity, and the 
chemical action of this substance upon such tissues 
again produces effects identical with those observed 
when the nerves are stimulated. More may be 
claimed. The functions of another group of nerves 
are opposed to those of the vagus group ; impulses, 
for example, through certain fibres accelerate the 
heart beat. Again a chemical substance is liberated 
at the endings of such nerves, and this substance 
has itself the property of accelerating the heart. 
We find then that such organs and tissues respond 
only indirectly to whatever non-specific physioal 
change may reach the nerve ending. Their direct 
response is to the influence of particular molecules 
with an essential structure, when these intrude into 
their chemical machinery. 

It follows that the effect of a given nerve 
stimulus may not be confined to the tissue which 
it first reaches. There may be humeral trans¬ 
missions of its effect, because the liberated sub¬ 
stance enters the lymph and blood. This again 
may assist the co-ordination of events in the 
tissues. 

From substances produced temporarily and 
locally and by virtue of their chemical properties 
translating for the tissues the messages of nerves, 
we may pass logically to consideration of those 
active substances whioh carry chemical messages 
from organ to organ. Such in the animal body are 
produced continuously in specialised organs, and 
each has its special seat or seats of action where 
it finds chemical structures adjusted in some sense 
or other to its own. 

I shall be here on familiar ground, for that such 
agencies exist, and bear the name of hormones, is 
common knowledge. I propose only to indicate 
how many and diverse are their functions as re¬ 
vealed by recent research, emphasising the fact 
that each one is a definite and relatively simple 
substance with properties that are primarily 
chemical and in a derivate sense physiological; 
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Our clear recognition of this, based at first on a 
couple of instances, began with this oentury, but 
our knowledge of their number and nature is still 
growing rapidly to-day. 

We have long known, of course, how essential 
and profound is the influence of the thyroid gland 
in maintaining harmonious growth in the body, 
and in controlling the rate of its metabolism. 
Three years ago a brilliant investigation revealed 
the exact molecular structure of the substance— 
thyroxin—which is directly responsible for these 
effects. It is a substance of no great complexity. 
The constitution of adrenalin has been longer 
known and likewise its remarkable influence in 
maintaining a number of important physiological 
adjustments. Yet it is again a relatively simple 
substance. I will merely remind you of secretin, 
the first of these substances to receive the name of 
hormone, and of insulin, now so familiar because 
Of its importance in the metabolism of carbohy¬ 
drates and its consequent value in the treatment of 
diabetes. The most recent growth of knowledge 
in this field has dealt with hormones which, in 
most remarkable relations, co-ordinate the phe¬ 
nomena of sex. 

It is the circulation of definite chemical sub¬ 
stances produced locally that determines, during 
the growth of the individual, the proper develop¬ 
ment of all the secondary sexual characters. The 
properties of other substances secure the due 
progress of individual development from the 
unfertilised ovum to the end of foetal life. When 
an ovum ripens and is discharged from the ovary 
a substance, now known as cestrin, is produced in 
the ovary itself, and so functions as to bring about 
all those changes in the female body which make 
secure the fertilisation of the ovum. On the dis¬ 
charge of the ovum new tissue, constituting the 
so-called corpus luteum , arises in its plaoe. This 
then produces a special hormone which in its turn 
evokes all those changes in tissues and organs that 
secure a right destiny for the ovum after it has 
been fertilised. It is clear that these two hormones 
do not arise simultaneously, for they must aot in 
alternation, and it becomes of great interest to 
know how sueh succession is secured. The facts 
here are among the most striking. Just as higher 
nerve centres in the brain control and co-ordinate 
the activities of lower centres, so it would seem do 
hormones, functioning at, so to speak, a higher 
level in organisation, co-ordinate tho activities of 
other hormones. It is a substance produced in the 
anterior portion of the pituitary gland situated at 


the base of the brain which, by circulating to the 
ovary, controls the succession of its hormonal 
activities. The cases I have mentioned are far 
from exhausting the numerous hormonal influences 
now recognised. 

For full appreciation of the extent to which 
chemical substances control and co-ordinate events 
in the animal body by virtue of their specific 
molecular structure, it is well not to separate too 
widely in thought tho functions of hormones from 
those of vitamins. Together they form a large 
group of substances of which every one exerts 
upon physiological events its own indispensable 
chemical influence. 

Hormones are produced in the body itself, while 
vitamins must bo supplied in tho diet. Such a 
distinction is, in general, justified. We meet 
occasionally, however, an animal species able to 
dispense with an external supply of this or that 
vitamin. Evidence shows, however, that indiv¬ 
iduals of that species, unlike most animals, can 
in the course of their metabolism synthesise for 
themselves tho vitamin in question. The vitamin 
then becomes a hormone. In practice the dis¬ 
tinction may be of great importance, but for an 
understanding of metabolism the functions of 
these substances are of more significance than 
their origin. 

The present activity of research in the field of 
vitamins is prodigious. The output of published 
papers dealing with original investigations in the 
fiold has reached nearly a thousand in a single 
year. Each of the vitamins at present known is 
receiving the attention of numerous observers in 
respect both of its chemical and biological pro¬ 
perties, and though many publications deal, of 
oourse, with matters of detail, the accumulation 
of significant facts is growing fast. 

It is clear that I can oover but little ground in 
any reference to this wide field of knowledge. 
Some aspects of its development have been 
interesting enough. The familiar circumstance 
that attention was directed to the existence of one 
vitamin (Bj so called) because populations in the 
East took to eating milled rioe instead of the 
whole grain ; the gradual growth of evidence 
which links the physiological activities of another 
vitamin (D) with the influonoe of solar radiation 
on the body, and has shown that th6y ore thus 
related, ' because rays of definite wave-length 
oonvert an inactive precursor into the aotive 
vitamin, alike when acting on foodstuffs or on the 
surface of the living body; the fact again that 
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the recent isolation of vitamin C, and the accumu- isoprene structure. These are condensed in a long 
lation of evidence for its nature started from the carbon chain which is attached to a ring structure 
observation that the cortex of the adrenal gland of a specific kind. Such a constitution relates it 
displayed strongly reducing properties ; or yet to other biological compounds, in particular to 
again the proof that a yellow pigment widely certain vegetable pigments, one of which, a oaro- 
distributed among plants, while not the vitamin tene, so called, is the substance which I have 
itself, can be converted within the body into mentioned as being convertible into the vitamin, 
vitamin A ; these and other aspects of vitamin For the display of an influence upon growth, how- 
studies will stand out as interesting chapters in over, the exact details of the vitamin's proper 
the story of scientific investigation. structure must be established. 

In this very brief discussion of hormones and Now turning to vitamin D, of wliich the activity 
vitamins I have so far referred only to their func- is more specialised, controlling as it does the 
tions as manifested in the animal body. Kindred growth of bone in particular, we have learnt that 

substances, exerting analogous functions, are, how- the unit elements in its structure are again isoprene 

ever, of wide and perhaps of quite general bio- radicals ; but instead of forming a long chain as 

logical importance. It is certain that many micro- in vitamin A they are united into a system of 

organisms require a supply of vitamin-like sub- condensed rings. Similar rings form the basal 
stances for the promotion of growth, and recent components of the molecules of sterols, substances 
research of a very interesting kind has demon- which are normal constituents of nearly every 

strated in the higher plants the existence of specific living cell. It is one of these, inactive itself, which 

substances produced in special cells which stimu- ultra-violet radiation converts into vitamin D. 
late growth in other colls, and so in the plant as a We know that each of these vitamins stimulates 
whole. These so-called auxines are essentially growth in tissue cells. 

hormones. Nex t consider another case of growth stimulation, 

It is of particular importance to my present different because pathological in nature. It is 
theme and a source of much satisfaction to know well known that long contact with tar induces a 
that our knowledge of the actual molecular cancerous growth of the skin. Very important 
structure of hormones and vitamins is growing researches have recently shown that particular 
fast. We have already exact knowledge of the constituents in the tar are alone concerned in 
kind in respect to not a few. We are indeed producing this effect. It is being further demon- 
justified in believing that within a few years such strated that the power to produce cancer is assoc- 
knowledge will be extensive enough to allow a iated with a special type of molecular structure 
wide view of the correlation between molecular in these constituents. This structure, like that of 
structure and physiological activity. Such oor- the sterols, is one of condensed rings, the essentia] 
- relation has long been sought in the case of drugs, difference being that (in chemical language) the 
and some generalisations have been demonstrated. sterol rings are hydrogenated, whereas those in 
It should be remembered, however, that until the cancer-producing molecules are not. Hydro- 
quite lately only the structure of the drug could genation indeed destroys the activity of the latter, 
be considered. With increasing knowledge of the Recall, however, the ovarian hormone oastrin. 
tissue structures, pharmacological actions will Now the molecular structure of cestrin has the 
beoome much clearer. essential ring structure of a sterol, but one of the 

I cannot refrain from mentioning here a set of constituent rings is not hydrogenated. In a sense, 
relations connected especially with the phenomena therefore, the ohemical nature of cestrin links 

of tissue growth which are of particular interest. vitamin I) with that of cancer-producing sub- 

It will be convenient to introduce some technical stances. Further, it is found that substances with 

chemical considerations in describing them, though pronounced cancer-producing powers may produoe 

I think the relations may be clear without em- effects in the body like those ,of oostrin. 

phasis being placed on such details. The vitamin, It is difficult when faced with such relations not 
which in current usage is labelled ‘A’, is essential to wonder whether the metabolism of sterols, 

for the general growth of an animal. Recent which when normal can produoe a substance 

research has provided much information as to its stimulating physiological growth, may in very 

chemical nature. Its molecule is built up of units apeoial circumstances be so perverted as to pro* 

which possess what is known to chemists as the duoe within living cells a substance stimulating 
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pathological growth. Such a suggestion must, 
however, with present knowledge, be very 
oautiously received. It is wholly without experi¬ 
mental proof. My chief purpose in this reference 
to this very interesting set of relations is to 
emphasise onoe more the significance of chemical 
structure in the field of biological events. 

Only the end results of the profound influence 
which minute amounts of substances with ad justed 
structure exert upon living cells or tissues can be 
observed in the intact bodies of man or animals. 
It is doubtless because of the elaborate and 
sensitive organisation of chemical events in every 
tissue cell that the effects are proportionally so 
groat. 

It is an immediate task of biochemistry to ex¬ 
plore the mechanism of such activities. It must 
learn to describe in objective chemical terms pre¬ 
cisely how and where such molecules as those of 
hormones and vitamins intrude into the chemical 
events of metabolism. It is indeed now beginning 
this task, which is by no means outside the scope 
of its methods. Efforts of this and of similar kind 
cannot fail to be associated with a steady increase 
in knowledge of the whole field of chemical 
organisation in living organisms, and to this 
increase we look forward with confidence. The 
promise is there. Present methods can still go far, 
but I am convinced that progress of the kind is 
about to gain great impetus from the application 
of those new methods of research which chemistry 
is inheriting from physics : X-ray analysis ; the 
current studies of unimolecular surface films and 
of chemical reactions at surfaces ; modem speo- 
trosoopy; the quantitative developments of 
photo-chemistry ; no branch of inquiry stands to 
gain more from such advances in technique than 
does biochemistry at its present stage. Especially 
is this true in the case of the colloidal structure of 
living systems, of which in this address I have said 
so little. 

IV 

As an experimental science, biochemistry, like 
classical physiology, and much of experimental 
biology, has obtained, and must continue to obtain, 
many of its data from studying parts of the 
organism in isolation, but parts in which dynamic 
events oontinue. Though fortunately it has also 
methods of studying reactions as they oocur in 
intact firing cells, intact tissues, and, of course, in 
the intact animal, it is still entitled to claim that 
its studies of parts are consistently developing its 


grasp of the wholes it desires to describe, however 
remote that grasp may be from finality. Justifi¬ 
cation for any such claim has been challenged in 
ad van oe from a certain philosophic point of view. 
Not from that of General Smuts, though in his 
powerful address which signalised our centenary 
meeting he, like many philosophers to-day, 
emphasised the importance of properties which 
emerge from systems in their integrity, bidding us 
remember that a part while in the whole is not the 
same as the part in isolation. He hastened to 
admit in a subsequent speech, however, that for 
experimental biology, aB for any other branch of 
science, it is logical and necessary to approach 
the whole through its parts. Nor again is the claim 
challenged from the point of view of such a teacher 
as A. N. Whitehead, though in his philosophy of 
organic mechanism there is no real entity of any 
kind without internal and multiple relations, and 
each whole is more than the sum of its parts. 
I nevertheless find ad hoc statements in his writings 
which directly encourage the methods of bio¬ 
chemistry. 

In the teachings of J. S. Haldane, however, the 
value of such methods have long been directly 
challenged. Some will perhaps remember that in 
an address to Section I, twenty-five years ago, 
he described a philosophic point of view which he 
has courageously maintained in many writings 
since. Dr. Haldane holds that to the enlightened 
biologist a living organism does not present a 
problem for analysis ; it is, qua organism, axio¬ 
matic. Its essential attributes are axiomatic; 
heredity, for example, is for biology not a problem 
but an axiom. “The problem of Physiology is not 
to obtain piecemeal physioo-explanations of phys¬ 
iological processes” (1 quote from the 1886 
address), “but to discover by observation and 
experiment the relatednoss to one another of all 
the details of structure and activity in each 
organism as expressions of its nature as one 
organism.” 

I cannot pretend adequately to discuss these 
views here. They have often been discussed by 
others, not always perhaps with under standing. 
What is true in them is subtle, and I doubt if 
their author has ever found the right words in 
which to bring to most others a conviction of such 
truth. It is involved in a world outlook. What I 
think is scientifically faulty in Haldane’s teaching 
is the a priori element whioh leads to bias in the 
face of evidence. The task he sets for the phys¬ 
iologist seems vague to most people, and he 




390 


Supplement to "Nature” September 9 , 1933 


forgets that with good judgment a study of parts 
may lead to an intellectual synthesis of value. In 
1885 ho wrote : “That a meeting-point between 
Biology and Physical Science may at some time 
be found there is no reason for doubting. But we 
may confidently predict that if that meeting-point 
is found, and one of the two sciences is swallowed 
up, that one will not be Biology/’ Ho now claims 
indeed that biology has accomplished the heavy 
meal, because physics has l>ecn compelled to deal 
no longer with Newtonian entities but, like the 
biologist, with organisms such as the atom proves 
to be. Is it not then enough for my present pur¬ 
pose to remark on the significance of the fact that 
not until certain atoms were found spontaneously 
splitting piecemeal into parts, and others were 
afterwards so split in the laboratory, did we really 
know anything about the atom as a whole. 

At this point, however, I will ask you not to 
suspect me of claiming that all the attributes of 
living systems or even the more obvious among 
them are necessarily based upon chemical organisa¬ 
tion alone. I have already expressed my own 
belief that this organisation will account for one 
striking characteristic of every living cell—its 
ability, namely, to maintain a dynamic indiv¬ 
iduality in diverse environments. Living cells 
display other attributes even more characteristic 
of themselves ; they grow, multiply, inherit 
qualities and transmit them. Although to dis¬ 
tinguish levels of organisation in such systems 
may be to abstract from reality, it is not illogical 
to believe that such attributes as these are based 
upon organisation at a level which is in some sense 
'higher than the chemical level. The main necessity 
from the point of view of biochemistry is then to 
decide whether nevertheless at its own level, which 
is certainly definable, the results of experimental 
Btudies are self-contained and consistent. This is 
assuredly true of the data which biochemistry is 
now acquiring. Never during its progress has 
chemical consistency shown itself to be disturbed 
by influences of any ultra-chemical kind. 

Moreover, before we assume that there is a level 
of organisation at which chemical controlling 
agencies must necessarily cease to function, we 
should respect the intellectual parsimony taught 
by Occam and be sure of their limitations before 
We seek for super-uhemical entities as organisers. 
There is no orderly succession of events whioh 
would seem less likely to be controlled by the mere 
chemical properties of a substance than the cell 
divisions and cell differentiation which intervene 


between the fertilised ovum and the finished 
embryo. Yet it would seem that a transmitted 
substance, a hormone in essenoe, may play an 
unmistakable part in that remarkable drama. It 
has for some years been known that, at an early 
stage of development, a group of cells forming the 
so-called ‘organiser’ of Spemann induces the sub¬ 
sequent stages of differentiation in other cells. 
The latest researches seem to show that a oell- 
free extract of this ‘organiser’ may function in its 
place. The substance concerned is, it would seem, 
not confined to the ‘organiser’ itself, but is widely 
distributed outside, though not in, the embryo. 
It presents, nevertheless, a truly remarkable 
instance of chemical influence. 

It would be out of place in such a discourse as 
this to attempt any discussion of the psycho¬ 
physical problem. However much wo may learn 
about the material systems which, in their in¬ 
tegrity, are associated with consciousness, the 
nature of that association may yet remain a 
problem. The interest of that problem is insistent 
and it must be often in our thoughts. Its existence, 
however, justifies no pre-judgments as to the value 
of any knowledge of a consistent sort which the 
material systems may yield to experiment. 

V 

It has become clear, I think, that chemical 
modes of thought, whatever their limitation, are 
fated profoundly to affect biological thought. If, 
however, the biochemist should at any time be 
inclined to overrate the value of his contributions 
to biology, or to underrate the magnitude of 
problems outside his province, he will do well 
sometimes to leave the laboratory for the field, or 
to seek even in the museum a reminder of that 
infinity of adaptations of which life is capable. 
He will then not fail to work with a humble mind, 
however great his faith in the importance of the 
methods whioh arc his own. 

It is surely right, however, to claim that in 
passing from its earlier eoneem with dead bio¬ 
logical products to its present ooncem with active 
processes within living organisms, biochemistry 
has become a true branch of progressive biology. 
It has opened up modes of thought about the 
physical basis of life which could scarcely be 
employed at all a generation ago. Such data and 
such modes of thought as it is now providing are 
pervasive, and must appear as aspects in all 
biological thought. Yet these aspects are, of 
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course, only partial. Biology in all its aspects is 
showing rapid progress, and its bearing on human 
welfare is more and more evident. 

Unfortunately, the nature of this new biological 
progress and its true significance is known to but 
a small section of the lay public. Few will doubt 
that popular interest in science is extending, but 
it is mainly confined to the more romantic aspects 
of modem astronomy and physics. That biological 
advances have made less impression is probably 
duo to more than one circumstance, of which the 
chief, doubtless, is the neglect of biology in our 
educational system. The startling data of modem 
astronomy and physics, though of course only 
when presented in their most superficial aspects, 
find an easier approach to the uninformed mind 
than those of the now ex peri mental biology can 
hope for. The primary concepts involved are 
paradoxically less familiar. Modem physical 
science, moreover, has been interpreted to the 
intelligent public by writers so brilliant that their 
books have had a great and stimulating influence. 

Lord Russell once ventured on the statement 
that in passing from physics to biology one is 
conscious of a transition from the cosmic to the 
parochial, because from a cosmic point of view life 
is a very unimportant affair. Those who know 
that supposed parish well are convinced that it is 
rather a metropolis entitled to much more atten¬ 
tion than it sometimes obtains from authors of 
guide-books to the universe. It may be small in 
extent, but is the seat of all the most significant 
events. In too many current publications, pur¬ 
porting to summarise scientific progress, biology 
is left out or receives but scant reference. Brilliant 
expositions of all that may be met in the region 
where modem science touches philosophy have 
directed thought straight from the implications of 
modem physics to the nature and structure of the 
human mind, and even to speculation concerning 
the mind of the Deity. Yet there are aspects of 
biological truth already known which aro certainly 
germane to such discussions, and probably neces¬ 
sary for their adequacy. 

VI 

It is, however, beoause of its extreme importance 
to social progress that public ignorance of biology 
is especially to bo regretted. Sir Henry Dale has 
remarked that “it is worth while to consider to-day 
whether the imposing achievements of physioal 
science have not already, in the thought and 


interests of men at large, as well as in technical and 
industrial development, overshadowed in our 
educational and public policy those of biology to 
an extent which threatens a one-sided develop* 
mont of science itself and of the civilisation which 
we hope to see based on science.” Sir Walter 
Fletcher, whose death during the past year has 
deprived the nation of an enlightened adviser, 
almost startled the public, I think, when he said 
in a national broadcast that “wo can find safety 
and progress only in proportion as we bring into 
our methods of statecraft tho guidance of bio¬ 
logical truth”. That statecraft, in its dignity, 
should bo concerned with biological teaching, was 
a new idea to many listeners. 

A few years ago the Cambridge philosopher, Dr. 
C. D, Broad, who is much better acquainted with 
scientific data than are many philosophers, re¬ 
marked upon the misfortune involved in the 
unequal development of science ; the high degree 
of our control over inorganic Nature combined 
with relative ignorance of biology and psychology. 
At the close of a discussion as to the possibility of 
continued mental progress in the world, he summed 
up by saying that the possibility depends on our 
getting an adequate knowledge and control of life 
and mind before the combination of ignorance on 
these subjects with knowledge of physics and 
chemistry wrecks the whole social system. He 
closed with the somewhat startling words : “Which 
of the runners in this very interesting race will 
win it is impossible to foretell. But physics and 
death have a long start over psychology and life !” 
No one surely will wish for, or expect, a slowing 
in the pace of the first, but tho quickening up in 
the latter which the last few decades have seen is 
a matter for high satisfaction. But, to repeat, the- 
need for recognising biological truth as a necessary 
guide to individual conduct and no less to state¬ 
craft and social policy still needs emphasis to-day. 
With frank acceptance of the truth that his own 
nature is oongruont with all those aspects of 
Nature at large which biology studies, combined 
with intelligent understanding of its teaching, 
man would escape from innumerable inhibitions 
due to past history and present ignorance, and 
equip himself for higher levels of endeavour and 
success. 

Inadequate as at first sight it may seem when 
standing alone in support of so large a thesis, I 
must here be content to refer briefly to a single 
example of biological studies bearing upon human 
welfare. I will choose one which stands near to 
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the general theme of my address. I mean the 
eum>nt studies of human and animal nutrition. 
During the last twenty years—that is, since it 
adopted the method of controlled experiment— 
the study of nutrition has shown that the needs 
of the body are much more complex than was 
earlier thought, and in particular that substances 
consumed in almost infinitesimal amounts may, 
each in its way, be as essential as those which form 
the bulk of any adequate dietary. This complexity 
in its demands will, after all, not surprise those 
who have in mind the complexity of events in the 
diverse living tissues of the body. 

My earlier reference to vitamins, which had 
somewhat different bearings, was, I am sure, not 
necessary for a reminder of their nutritional 
importance. Owing to abundance of all kinds of 
advertisement, vitamins are discussed in the 
drawing-room as well as in the dining-room, and 
also, though not so much, in the nursery, while 
at present perhaps not enough in the kitchen. 
Unfortunately, among the uninformed their im¬ 
portance in nutrition is not always viewed with 
discrimination. Some seem to think nowadays that 
if the vitamin supply is secured the rest of the 
dietary may be left to chance, while others suppose 
that they are things so good that we cannot have 
too much of them. Needless to say, neither 
assumption is true. With regard to the second 
indeed it is desirable, now that vitamin concen¬ 
trates are on the market and much advertised, to 
remember that excess of vitamin may be harmful. 
In the case of that labelled D at least we have 
definite evidence of this. Nevertheless, the claim 
that every known vitamin has highly important 
nutritional functions is supported by evidence 
• whioh continues to grow. It is probable, but 
perhaps not yet certain, that the human body 
requires all that are known. 

The importance of detail is no less in evidence 
when the demands of the body for a right mineral 
supply arc considered. A proper balance among 
the salts which arc consumed in quantity is here 
of prime importance, but that certain elements 
which ordinary foods contain in minute amounts 
are indispensable in such amounts is becoming 
sure. To take but a single example : the necessity 
of a trace of copper, which exercises somewhere in 
the body an indispensable catalytic influence on 
metabolism, is as essential in its way as much 
larger supplies of calcium, magnesium, potassium 
or iron. Those in close touch with experimental 
studies continually receive hints that factors still 


unknown contribute to normal nutrition, and 
those who deal with human dietaries from a 
scientific point of view know that an ideal diet 
cannot yet be defined, 

This reference to nutritional studies is indeed 
mainly meant to affirm that the groat attention 
they are receiving is fully justified. No one, I think, 
need be impressed with the argument that, because 
the human race has survived until now in complete 
ignorance of all such details, the knowledge being 
won must have academic interest alone. This lino 
of argument is very old and never right. 

One thing I am sure may be claimed for the 
growing enlightenment concerning human nutrition 
and the recent recognition of its study. It has 
already produced one line of evidence to show that 
nurturo can assist nature to an extent not freely 
admitted a few years ago. That is a subject which 
I wish I could pursue. I cannot myself doubt that 
various lines of evidenoe, all of which should be 
profoundly welcome, are pointing in the same 
direction. 

Allow me just one final reference to another 
field of nutritional studies. Their groat economic 
importance in animal husbandry calls for full 
recognition. Just now agricultural authorities are 
becoming acutely aware of the call for a better 
control of the diseases of animals. Together theBe 
involve an immense economic loss to the farmers, 
and therefore to the country. Although, doubtless, 
its influence should not be exaggerated, faulty 
nutrition plays no small share in accounting for 
the incidence of some among those diseases, as 
researches carried out at the Rowett Institute in 
Aberdeen and elsewhere are demonstrating. There 
is much more of such work to be done with great 
profit. 

VII 

In every branch of science the activity of research 
has greatly increased during recent years. This all 
will have realised, but only those who are able to 
survey the situation closely can estimate the extent 
of that increase. It occurred to me at one time that 
an appraisement of research activities in Great 
Britain, and especially the organisation of State- 
aided research, might fittingly form a part of my 
address. The desire to illustrate the progress of 
my own subject led me away from that project, I 
gave some time to a survey, however, and came to 
the conclusion, among others, that from eight to 
ten individuals in the world are now engaged 
upon scientific investigations for every one so 
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engaged twenty years ago, It must be remembered, 
of course, that not only has research endowment 
greatly increased in America and Europe, but also 
that Japan, China, and India have entered the 
field and are making contributions to science 
of real importance. It is sure that, whatever the 
oonsequences, the increase of scientific knowledge 
is at this time undergoing a positive acceleration. 

Apropos, I find difficulty as to-day’s occupant 
of this important scientific pulpit in avoiding some 
reference to impressive words spoken by my 
predecessor which are still echoed in thought, talk 
and print. In his wise and eloquent address at 
York, Sir Alfred Ewing reminded us with serious 
emphasis that the command of Nature has been 
put into man’s hand before ho knows how to 
command himself. Of the dangers involved in 
that indictment he warned us ; and we Bhould 
remember that General Smuts also sounded the 
same note of warning in London. 

Of science itself it is, of course, no indictment. 
It may be thought of rather as a warning signal 
to be placed on her road : “Dangerous Hill Ahead”, 
perhaps, or “Turn Right” ; not, however, “Go 
Slow”, for that advice science cannot follow. The 
indictment is of mankind. Recognition of the truth 
it contains cannot be absent from the minds of 
those whose labours are daily increasing mankind's 
command of Nature ; but it is due to them that 
the truth should be viewed in proper perspective. 
It is, after all, war, to which science has added 
terrors, and the fear of war, which alone give it 
real urgency; an urgency which must of course 
be felt in these days when some nation^ at least 
are showing the spirit of selfish and dangerous 
nationalism. I may be wrong but it seems to me 
that, war apart, the gifts of science and invention 
have done little to increase opportunities for the 
display of the more serious of man’s irrational 
impulses. The worst they do perhaps is to give 
to olever and predatory souls that keep within the 
law, the whole world for their depredations, instead 
of a parish or a country as of yore. 

But Sir Alfred Ewing told us of “the disillusion 
with which, now standing aside, he watches the 
sweeping pageant of discovery and invention in 
which he used to make unbounded delight”. I 
wish that one to whom applied science and Great 
Britain owe so much might have been spared such 
disillusion, for I suspect it gives him pain. I 
wonder whether, if he could have added to “An 
Engineer's Outlook” the outlook of a biologist, 
the disillusion would still be there. As one just 


now advocating the claims of biology, I would 
much like to know. It is sure, however, that the 
gifts of the engineer to humanity at large are 
immense enough to outweigh the assistance he may 
have given to the forces of destruction. 

It may be claimed for biological science, in spite 
of vague references to bacterial warfare and the 
like, that it is not of its nature to aid destruction. 
What it may do towards making man as a whole 
more worthy of his inheritance has yet to be fully 
recognised. On this point I have said much. Of 
its servioe to his physical betterment there can be 
no doubts. I have made but bare reference in 
this address to the support that biological research 
gives to the art of medicine. I had thought to 
say much more of this, but found that if I said 
enough I could say nothing else. 

There arc two other great questions so much to 
the front just now that they tempt a final reference. 
I mean, of course, the paradox of poverty amidst 
plenty and the replacement of human labour by 
machinery. Applied science should take no blame 
for the former, but indeed claim credit unfairly 
lost. It is not within my capacity to say anything 
of value about the paradox and its cure ; but I 
confess that I see more present danger in the case 
of ‘Money versus Man’ than danger, present or 
future, in that of the ‘Machine versus Man* ! 

With regard to the latter, it is surely right that 
those in touch with science should insist that the 
replacement of human labour will continue. Those 
who doubt this cannot realise the meaning of that 
positive acceleration in science, pure and applied, 
which now continues. No one can say what kind 
of equilibrium the distribution of leisure is fated 
to reach. In any event an optimistic view as to 
the probable effects of its increase may be justified. 

It need not involve a revolutionary change if 
there is real planning for the future. Lord Melchett 
was surely right when some time ago he urged 
on the Upper House that present thought should 
be given to that future; but I think few men of 
affairs seriously believe what is yet probable, that 
the replacement we are thinking of will impose a 
new structure upon society. This may well differ 
in some essentials from any of thoso alternative 
social forms of which the very names now raise 
antagonisms. I confess that if civilisation escapes 
its other perils I should fear little the final reign 
of the machine. We should not altogether forget 
the difference in use which can be made of real 
and ample leisure compared with that possible for 
very brief leisure associated with fatigue ; or 
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the difference between compulsory toil and 
spontaneous work. 

We have topicture, moreover,in Great Britain the 
reaotions of a oommunity which, save for a minority, 
has shown itself during recent years to be educable. 
1 do not think it fanciful to believe that our highly 
efficient national broadcasting service, with the 
increased opportunities which the coming of short 
wave-length transmission may provide, might well 
take charge of the systematic education of adoles¬ 
cents after the personal influence of the school¬ 
master has prepared them to profit by it. It 
would not be a technical education but an educa¬ 
tion for leisure. Listening to organised courses of 
instruction might at first be for the few ; but 
ultimately might become habitual in that part 
of the community which it would specially 
benefit. 

In parenthesis allow me a brief further reference 
to ‘planning’. The word is much to the front just 
now, chief!y in relation with current enterprises. 
But there may bo planning for more fundamental 
developments ; for future adjustment to social 
reconstructions. In such planning the trained 
scientific mind must play its part. Its vision of 
the future may be very limited, but in respect of 
material progress and its probable consequences, 
science (I include all branches of knowledge to 
which the name applies) has at least better data 
for prophecy than other forms of knowledge. 

It was long ago written, “Wisdom and Know¬ 
ledge shall be stability of Thy times”. Though 
statesmen may have wisdom adequate for the 
immediate and urgent problems with which it is 
'their fate to deal, there should yet be a reservoir 
of synthesised and clarified knowledge on which 
they can draw. The technique which brings 
governments in contact with scientific knowledge 
in particular, though greatly improved of late, is 
still imperfect. In any case the politician is per- 
foroe concerned with the present rather than the 
futuro. I have recently read Bacon’s “New 
Atlantis" afresh and have been thinking about hiB 
Solomon’s House. We know that the rules for the 
functioning of that House were mistaken because 


the philosopher drew them up when in the mood 
of a Lord Chancellor ; but in so far as the philo¬ 
sopher visualised therein an organisation of the 
best intellects bent on gathering knowledge for 
future practical services, his idea was a great one. 
When civilisation is in danger and society in 
transition, might there not bo a House recruited 
from the best intellects in the country with func¬ 
tions similar (mviatis mutandis) to those of Bacon’s 
fancy ? A House devoid of politics, concerned 
rather with "synthesising existing knowledge, with 
a sustained appraisement of the progress of know¬ 
ledge, and continuously concerned with its bearing 
upon social readjustments. It is not to be pictured 
as composed of scientific authorities alone. It 
would be rather an intellectual exchange where 
thought would go ahead of immediate problems. 
I believe that the functions of such a House, in 
such days as ours, might well be real. Here I 
must leave them to your fancy, well aware that 
in the minds of many I may by this bare suggestion 
lose all reputation as a realist! 

I will now hasten to my final words. Most of us 
have had a tendency in the past to fear the gift 
of leisure to the majority. To believe that it may 
be a great social benefit requires some mental 
readjustment, and a belief in the educability of the 
average man or woman. But if the political 
aspirations of the nations should grow sane, and 
the artificial economic problems of the world be 
solved, the combined and assured gifts of health, 
plenty, and leisure may prove to be the final 
justification of applied science. In a community 
advantaged by these, each individual will be free 
to dovelop his own innate powers, and, becoming 
more of an individual, will be less moved by those 
herd instincts which are always the major danger 
to the world. 

It may be felt that, throughout this address, I 
have dwelt exclusively on the material benefits of 
science to the neglect of its cultural value. I would 
like to correct this in a single dosing sentence. I 
believe that for those who cultivate it in a right 
and humble spirit, science is one of the humanities ; 
no less. 
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Summaries of Addresses 


of Presidents of Sections* 


Seasonal Weather Conditions and 
Forecasting 


I N his presidential address to Section A (Mathe¬ 
matical and Physical Sciences), Sir Gilbert 
Walker discusses the problem of “Seasonal 
Weather and its Prediction”. 

The demand for warning of the calamity due 
to a failure of the rains has in a number of countries 
been so great that it has produced a supply, often 
of the most doubtful quality. Modem methods do, 
from time to time, enable us to foresee a drought 
with considerable certainty; but appreciation 
and confidence will not bo won unless those 
methods are discarded which will not bear scru¬ 
tiny ; further, the best methods as yet available 
yield only approximations, and it is only when 
their indications of an excess or a deficiency of 
rain are really emphatic that publication can be 
justified. Of unreliable methods, that in widest 
use is based on periodicities to which standard 
criteria have not been applied ; the widespread 
instinctive faith in weather cyclos is probably a 
survival from the days of astrology and magic. 

The most satisfactory index as yet available 
for the seasonal rainfall of a region depends on 
success in discovering previous weather conditions, 
there or elsewhere, which exercise control over it. 
A search for such relationships over tho world is 
facilitated by finding closely interrelated groups 
of seasonal conditions of pressure, temperature and 
rainfall. Such systems prevail in the North 
Atlantio and North Pacific Oceans ; and there is 
a large system controlling the fluctuations over the 
Pacific and Indian Oceans, with the rainfall of 
southern Asia, part of South Africa, Australia and 
part of South America. A surprising persistence 
of conditions in this system in the southern winter 
yields at once rough indications of the character 
of the summer rainfall in several important 
southern areas, and these can be improved by a 
study of the local relationships. 

Sir Gilbert then describes the systems of pre¬ 
diction now in use and the degree of success that 
they have reached. In India, during the past 
thirty years, the published estimates of future 
monsoon rainfall have on the average been right 
twice Lx "three times; and it may be held that 


any programme leading to success less than four 
times in five is too ambitious. However, in 
Southern Rhodesia similar statistical methods - 
have worked well ; out of eight forecasts based 
on a clear indication seven have been correct. 
Short accounts are also given of the processes 
employed in Java, Australia, California, Sweden, 
Russia and Germany. 

Towards the physical explanation of tho world¬ 
wide oscillations, little progress has been made. 
The control appears to lie neither in sunspots nor 
in any short-lived solar emanation ; nor in the 
amount of pack ice in tho antarctic ; nor in the 
temperature of the Pacific Ocean. But there is 
ample scope for inquiry with the view of improving 
existing methods ; and investigations are needed 
regarding such large unstudied areas as exist in 
Asia, South America and Central Africa. 


Natural Colouring Matters 

P ROF. R. ROBINSON in his presidential 
address to Section B (Chemistry) points 
out that the plant and animal pigments have 
excited the interest of chemists not only because 
of the intrinsic importance of these substances, for 
example, in the physiology of respiration, but also 
because the property of visible colour, more than 
any other, facilitates the experimental study of a 
compound. It happens that the study of colour 
in Nature has had the most important conse¬ 
quences often in totally unexpected directions. 

The example of Baeyer’s researches on indigo is 
well known, and similarly the investigations of 
Graebe and Liebermann on the molecular structure 
of the const ituents of madder were tho forerunners 
of the modem development of fast vat dyes 
derived from anthraquinone. 

Other fundamental researches on colouring 
matters have been too numerous to catalogue, but 
speoial mention is made of A. G. Perkin’s and 
von Kostanecki’s studios of the yellow water- 
soluble plant colouring matters, of Willstatter’s 
pioneering work on chlorophyll, the blood pigment 
and the anthocyanins, and of Hans Fischer’s 
wonderful syntheses in the porphyrin group cul¬ 
minating in tho artificial preparation of haomin. 

Prof. Robinson also directs attention to the 
analogies existing between the various classes of 
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natural colouring matters and the synthetic dye¬ 
stuffs. Until recently the very characteristic 
porphyrins, the basic skeleton of the natural 
respiratory pigments, had no industrial analogues. 
Now, however, the phthalocyanines, in which 
nitrogen atoms replace some methine groups of 
the porphin units, furnish an appropriate parallel 
and this development is the subject of a paper 
contributed by Dr. R. P, Linstead. 

Turning to a special section of the natural 
colouring matters, Prof. Robinson discusses some 
aspects of the study of the rod and blue flower- 
colours and first pays a tribute to the brilliant work 
of Willstatter, who isolated a large number of 
these anthocyanins, crystallised them in the form 
of oxonium salts, and showed that the latter are 
saccharides or acylatod saccharides of the nuclear 
anthocyanidins consisting of pelargonidin, cyanidin 
and delphinidin or various methyl ethers of the 
two latter. The proposed constitutions have been 
justified by syntheses of pelargonidin and cyanidin. 

As the result of more recent work, all the 
anthocyanidins and the more important of the 
anthocyanins have been synthesised, and after 
giving a list of these pigments of ascertained 
constitution, Prof. Robinson shows (with the 
help of some simple experiments) how the posses¬ 
sion of pure synthetic specimens has made possible 
a survey of anthocyanins not only in flowers but 
also in all other coloured parts of plants. 

A further problem on which light can be thrown 
is that of the cause of colour variations in flowers. 
The most obvious is the nature, distribution and 
concentration of the colouring matters, and no 
"elaboration of this is needed ; the wallflower and 
the viola are familiar illustrations of flowers which 
are coloured by pigments of more than one type. 

Less simple is the case of the blue cornflower 
and the red rose, both of which are coloured by 
oyanin. Since the latter is blue in alkaline solution 
and red in aoid solution it seemed clear at one 
time that the cell-sap of the cornflower should be 
on the alkaline side of the neutral point whereas 
the cell-sap of rose petals should be acid. Com¬ 
parison of absorption spectra appeared to confirm 
this, but actual observation of the cell-sap of 
the cornflower shows that it is fairly strongly acid, 
and indeed its pH is lower than that of the red 
rose (also acid, howevor). 

The explanation which has been advanced by 
Prof, and Mrs. Robinson is that in blue flowers 
(all of which so far examined have acid or nearly 
neutral cell-saps) the colouring matter is in 


colloidal solution and the particles bear a negative 
charge located or distributed on the oxygen atoms 
of the anthocyanin molecules. It is Bhown that 
cyanin may be dissolved in tap-water to a blue 
colloidal solution or to a violet solution aooording 
to the conditions employed, and the effect of 
starches and xylan as protective colloids can also 
be demonstrated. Thus the conditions obtaining 
in the blue cornflower with respect to the colouring 
matter can be simulated ; but only in part success¬ 
fully, since Ihe synthetic colloid is not so stable as 
the natural one. 

Prof. Robinson also mentions the existence of 
substances termed co-pigments, of which the 
tannins and anthoxanthins are the chief known 
representatives. These compounds modify the 
colour of anthocyanins under all conditions likely 
to be found in a plant and even in the presence of 
an excess of mineral acid. The phenomenon is 
doubtless due to a species of chemical combination, 
and this is indicated by the large effect of co- 
pigments in modifying the distribution of antho¬ 
cyanins between immiscible solvents. 

Finally, the question of the influence of iron is 
briefly noticed, but the experimental evidence for 
the plausible view that the iron reaction is occa¬ 
sionally responsible for blue colours in flowers still 
rests solely on the practice of gardeners in the 
ease of the culture of blue-flowered hydrangeas. 


Geology of the Coal Measures 

N his address to Section C (Geology) on “A 
Correlation of Structures in the Coalfields of 
the Midland Province”, Prof. W. G. Feamsides 
directs attention to the wealth of three-dimen¬ 
sional information concerning beds of sediment, 
and the shape, size and distribution of folds and 
normal faults, whioh awaits interpretation in the 
Midland coalfields. He points out the value of 
exact knowledge of structure to those who plan 
the extension of mining in areas where coal 
measures lie concealed. He reviews the Carboni¬ 
ferous stratigraphy of the Midland province—a 
region naturally defined by the ring of nearmost 
outcrops of Lower Palaeozoic rocks, and lying 
within a circle of sixty-mile radius centred near 
Buxton—to demonstrate that, almost to the end 
of the Upper Carboniferous period, the area was 
behaving as a unit geosynclinal trough. It was in 
this trough that the Midland coal measure sedi¬ 
ments were accommodated, and after each of its 
many pulsations of regional depression it was filled 
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brim-full with sediment on which successive coal I age. Few fault lines are straight, and families of 


seams grew, The amplitude of geosynclinal sinking 
is considered zone by zone, and it is noted that 
12,000 ft. of deposits in the central area between 
Manchester and the Peak lose more than half their 
thickness within fifty miles in all the districts 
around. The wodging out becomes more rapid 
towards the edges of the basin. 

Local variations of thicknesses of Coal Measures 
within the several separated coalfields are con¬ 
sidered in their relations to local folds. In marginal 
areas the anticlines line up with Lower Palaeozoic 
rock outcrops, and probably overlie ribs of struc¬ 
tural reinforcement in the pre-Carboniferous floor. 
During the Productive Coal Measures period, less 
material was accumulated over the anticlines than 
in the intervening synclines, but only in the latest 
stages were certain upfolds in the west raised 
sufficiently to determine local unconformities. 
When, during the late Carboniferous-pro-Permian 
structural revolution, the central part of the 
geosynclinal was everted and upraised to form the 
asymmetric Peakland dome, the tightening of 
folds within the coalfields proceeded along the old- 
established lines. Prof. Fearasides therefore con¬ 
cludes that the major structures within the Midland 
province are not superficial wrinklings produced 
by lateral thrust in the foreland of Hercynian Alps, 
but were formed by posthumous disturbances of 
their own deep-seated Chamian or Caledonian 
foundations. 

Prof. Feamsidea discusses in detail the location 
and orientation of folds and faults within the 
Midland province as recorded by offioers of the 
Geological Survey. Pantographic reductions from 
the published maps reveal no systematic inter- 
crossings of major or minor flexures. Axial lines 
from all the southern Midlands between the 
Longmynd and Chamwood Forest converge as in 
a sheaf or bundle in the borders of Derbyshire and 
Cheshire, but open fan-wise across Lancashire and 
through Yorkshire, returning southwards to en¬ 
circle the limestone outcrop of the High Peak 
of Derbyshire. It is shown that the commonly 
accepted application of the name ‘Pennine* as a 
general description for north-south folds, and its 
limitation to post-Carboniferous structures which 
have that directional orientation, has no justifi¬ 
cation in the distribution of folds and faults in the 
Pennine area of the Midland province. 

A consideration of the fault pattern as plotted 
leaves no illusion that fault direction in these 
coalfield* can be accepted as a guide to relative 


faults, though often their members anastomose, 
sometimes end abruptly where they meet. Im¬ 
portant groups of faults occur en echelon in the 
middle limbs of folds, others reduce the effect of 
pitch in broader troughs. Such faults, all normal, 
are distinguished as longitudinal or tranverse to 
the coalfield folds, but it is recognised that there is 
need, as there is opportunity, for critical examina¬ 
tion of mine plans to prove exactly the geometry 
of this structural relationship. The occurrence of 
extensive arcuate groups of faults is noted. Some 
seem to oneircle, closely or at a distance, the broad 
areas of Trias-filled depressions : others sweep 
round the area of maximum post-Carboniferous 
regional uplift. Both series break across the local 
Carboniferous foldings, and have continued their 
movement later than the characteristic coalfield 
faultB. _____ 

Mechanism in Biology 

r j his presidential address before Section D 
(Zoology), Dr. J. Gray discusses “The Mechanical 
View of Life”. The laws which physics has pro¬ 
vided for an analysis of biological phenomena rest 
on a statistical basis ; they only apply to systems 
which contain a large number of participating 
units and only describe natural phenomena in 
terms of probability and not of absolute truth. If 
we accept these laws as a means of describing the 
behaviour or the structure of an organism, we must 
accept the conventions attached to the laws and 
agree to ignore such evonts as are improbable, 
although they may conoeivably occur. 

From this point of view, the spontaneous origin 
of living from inanimate matter must be regarded 
as a highly improbable event, and as such can be 
assumed not to have occurred. It has been sug¬ 
gested that in past agos events which are now very 
improbable occurred with tolerable frequency ; but 
if biological science is to rest on observed facts, 
we oannot accept this suggestion without some 
indication of the conditions which had such a 
profound effect on the behaviour of molecular 
systems. It would be unfortunate if the standard 
of probability accepted in biology were incom¬ 
parably less satisfying than those of other branches 
of knowledge. 

The development of an organism from so-called 
undifferentiated protoplasm involves processes 
which are without parallel in inanimate Nature, 
and there is evidence to support the view that 
the characteristic power of an organism to produce 
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dynamic systems of high complexity is present in 
units of extremely small dimensions. 

In the present state of our knowledge, the 
intrinsic properties of ‘living* matter are as 
mysterious and as fundamental as those of an 
inanimate atom or electron, and it seems more 
logical to accept these properties as fundamental 
concepts than to assume prematurely that they 
can be defined in terms of purely physical laws. 
Certain properties are common to matter in the 
living and in the non-living state, and the study 
of these properties has led to a much deeper 
understanding of many of the activities of living 
cells or animals. The intrinsic potentiality of 
living matter has, however, no physical parallel, 
and for its study biology must bo the mistress 
and not the servant of the physical sciences ; she 
must make her own foundations and not attempt 
to force the wine of life into bottles designed for 
use in the simpler fields of chemical science. 

Cultural Aspects of Geography 

L ORD MESTON in his presidential address to 
j Section E (Geography), entitled “Geo* 
graphy as Mental Equipment”, dwells on the 
cultural aide of geography. While geography 
is a synthetic science, a function of a number 
of sciences, it is not imperative that the ordinary 
man should bo a skilled astronomer, geologist 
or historian in order that geography should offer 
him a vast field of intelligent interest. 

To many thero is a particular attraction in 
that remote comer of the field where geography 
♦stands disclosed as a science, not of immutable, 
but of changing data, the changes of catastrophes 
of the past—carrying the fancy back into the I 
Tertiary Age, or to the conditions in which 
human races wero evolved and migrated over 
the face of the earth. To many lay students of 
geography the visible and superficial changes, 
as opposed to the vaster geological movements, 
in the face of Nature have a particular attraction, 
involving research in climatology, meteorology, 
oceanography and so on. Another aspect of geo¬ 
graphy is that side of it which is ooncemed with 
history—political geography. Geography and 
economics have shaped history, and without 
some knowledge of them our study of history is 
liable to be both arid and misleading. 

If we turn to physical geography, we are 
thinking mainly of how the forces of Nature can 
be observed and calculated in their action upon 


the habitable globe, how they make it more or 
less endurable for human beings. Here a plea 
is entered for the older exponents of environ¬ 
mental influence, such as Bodin and Buckle, 
especially for the telling patches of colour in the 
latter. Is there not wide scope for investigating 
the part geography plays at first in shaping 
religions and afterwards in maintaining morals ? 
The contrast between Greece and India is full 
of suggestion ; while in connexion with two other 
great religions, Judaism and Islam, is it altogether 
fanciful to surmise that geography has been 
directly concerned in their development ? 

Human geography on its material and practical 
side studies nothing less than the eternal struggle 
of Nature versus man, as for example the Alpine 
barrior affected the relations of Italy and 
Central Europe, and the Appalachian barrier 
for long determined the range of colonisa¬ 
tion in North America. The chief purpose of 
human geography is to record how these forces 
are arrayed to-day : what are the natural resources 
of the country, how are its industries geographic¬ 
ally conditioned, what are the conditions of labour 
and transport. 

Geography’s relation with economics is as 
intimate as it is with geology, while in the study 
of movements of population, changes in industry 
affecting the employment of labour, and com¬ 
petition for the world's markets, geography may 
be a useful agency from the point of view of 
international peace. The whole purport of the 
address is a plea for greater attention to geo¬ 
graphy, and a more scientific method of teaching 
it in our educational system generally and 
in our elementary and secondary schools particu¬ 
larly. 

The Gold Standard 

I N his presidential address to Section F (Eco¬ 
nomics and Statistics), Prof. J. H. Jones 
discusses the problem of the gold standard. Ho 
points out that the economic conditions under 
which the post-War gold standard was called 
upon to work differed materially from those which 
had enabled the pre-War standard to enjoy so 
large a measure of success, that it was taken for 
granted as an integral part of the modem 
economio system. 

First, the pre-Wor standard was of slow growth 
and the economio conditions of each country were 
adapted to its requirements. The wage, cost and 
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internal price levels were adjusted to the neces¬ 
sity for supplying goods and services at the 
international price level. Currency was neutral 
in the sense that the currency standard favoured 
the distribution of international trade in the 
manner determined by real costs of production. 

Secondly, the savings of the people were normally 
invested in long-term securities. Thirdly, the long¬ 
term foreign investments of lending countries 
were appropriate to the industrial structures of 
both lending and borrowing countries. Fourthly, 
protection as a policy was adopted on presumed 
long-term economic considerations ; it was more 
or less a constant and for that reason did not 
endanger the working of the gold standard. 
Finally, the credit system was highly organised. 
When need arose, the Bank of England was able 
to mobilise the resources of stronger countries and 
to place them at the disposal of necessitous 
countries. Credit operations thus acted as a 
balancing influence. 

The post-War situation differed from the pre- 
War situation in all these respects. Most countries 
rushed back to the gold standard without seeking 
to adjust the gold values of their respective 
currencies to domestic cost and price levels. 
Some currencies were over-valued, others under¬ 
valued. Savings were held within call, being placed 
in the countries that appeared to offer seourity. 
At the first sign of danger they were withdrawn, 
leaving crisis in their train. Where credit opera¬ 
tions once maintained or restored equilibrium 
they now destroyed equilibrium. The War also 
changed the financial relationships of States; 
debtors became creditors and creditors' became 
debtors, with the result that the industrial struc¬ 
tures of countries were not appropriate to thoir 
financial relations with the rest of the world. 
Tariffs and other ad hoc restrictions were employed 
in the endeavour to remove adverse trade balances 
which were formerly covered by credit operations. 

Prof. Jones considers that while such conditions 
exist it would be unwise to restore the gold 
Btandard. On the other hand, he believes that 
when the world has ©merged from the crisis and 
confidence has returned, it would be desirable to 
return to gold, under appropriate conditions. The 
real alternative to an international (gold) standard 
is a system of national currencies, such as those 
now in existence in many countries. The advocates 
of this alternative stress the need for internal price 
stability, but Prof. Jones holds the view that 
even such stability is more likely to be maintained 


under the gold standard than under a national 
system, in the working of which price stability is 
the objective. Even under favourable conditions 
it is extremely likely that national currency * 
systems, which are not linked together by being 
linked to gold, will produce the kind of price 
disequilibrium from which the world is suffering. 


Advancement of Mechanical Engineering 

ESCRIBING mechanical engineering as that 
branch of engineering which deals with the 
invention, design, construction, installation and 
operation of machinery by means of which the 
forces of Nature are harnessed and applied for 
the service of mankind, Mr. R. W. Allen, in his 
address to Section G (Engineering) draws mainly 
on his own wide experience. 

It was the great pioneering labours of Sir 
Charles Parsons which laid the main foundations 
for the turbine design of to-day. Through the 
invention of the compound stoam turbino, the 
condensing turbino and the geared turbine the 
machinery for ships and power houses has oorae. 
For marine work single turbines of 60,000 s.h.p. 
have been constructed, while the geared turbine 
has been applied to many purposes on shore, 
including the driving of continuous current 
dynamos up to 3,000 k.w. There are many ex¬ 
amples of large turbine plants with a thermal 
efficiency of nearly 30 per cent, and turbo-genera¬ 
tors developing 200,000 k.w. have been built for 
power houses. 

The development of the oil engine is another 
feature of cardinal importance in recent engineering 
history. Diesel’s famous patent was taken out 
only forty-one years ago. It was his intention to 
bum coal direct in the working cylinder, but this 
was found impracticable owing to the large amount 
of unbumt residue. It may be, however, that a 
satisfactory internal combustion engine, utilising 
powdered coal as fuel, will be one of the develop¬ 
ments of the future. One of the difficult problems 
in connexion with the development of the Diesel 
engine was the air compressor, but the use of 
mechanical injection as introduced first by 
Akroyd Stuart removed the disadvantages 
associated with high-pressure air ; and dispensing 
with the compressor driven from the crankshaft 
led to improved engine balance, and a reduction 
in the size and weight of engines. There is, Mr. 
Allen said, boundless scope for the application of 
the Diesel engine ; the high-speed Diesel engine 
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of small size and low weight is particularly suitable 
for traction. 

The centrifugal pump, like the turbine and oil 
engine, has also been greatly improved in recent 
times. Its design is now a highly specialised study, 
and characteristics can be forecast, for numerous 
combinations of conditions, with a reasonable 
degree of accuracy. Compared with the plunger 
type, the centrifugal pump has the advantages 
of hiuoh lower capital and maintenance costs, with 
concomitant economy in spaoe and weight. A 
striking application of this pump has been in the 
handling of coal, sands, gravels, and the like, 
where in spite of the abrasive nature of the 
materials, maintenance costs can be kept com¬ 
paratively low. Lined pumps of special con¬ 
struction are capable of passing stones and 
boulders up to the size of the delivery branch. 
Centrifugal pumps are now being used in water¬ 
works installations, graving and floating docks, 
the reclamation of waste lands, irrigation and 
mining. 

Many things have contributed to the advance¬ 
ment of mechanical engineering. Among these 
are the abandonment of the ‘rule-of-thumb’ 
methods and the substitution of scientific methods, 
the extension of research and the introduction of 
standardisation. Special tributes are due to the 
Staff of the National Physical Laboratory and to 
the British Standards Institution and also to the 
invaluable services rendered by the technical press. 

Mr. Allen also discusses the training of the 
engineer. _ 

Tradition in Anthropology 

N his presidential address before Section H 
(Anthropology), entitled “What is Tradition?”, 
Lord Raglan states that tradition is “anything 
that is handed down orally from age to age”. It 
includes methods of farming, of craftsmanship, of 
preparing food, of dealing with property, as well 
as birth, marriage and death customs, etiquette, 
superstitions, games, sports, songs and dances, and, 
lastly, traditional narratives. With the apparent 
exception of the last item, tradition forms a code 
of rules which cover every aspect of savage, and 
most aspects of civilised, life. 

The traditional narrative, to which the rest of 
the address is devoted, takes various forms, suoh 
as the myth, legend, epic poem, ballad, saga and 
fairy tale. It has usually been divided into two 
classes, the supposedly historical and the sup¬ 
posedly fictitious. 


The theory that some traditional narratives ate 
historical is based on the supposition that illiterate 
people take an intense interest in historical fact, 
and regard its preservation as of the utmost 
importance. This supposition is against all the 
known facts. Not only do illiterate people take no 
interest in historical facts, but they could not 
transmit them if they wished to ; hearsay evidence 
is rightly rejected in our courts because of its 
notorious unreliability ; why should a fact which 
cannot be transmitted orally the length of a street 
be supposed oapable of oral transmission through 
many centuries ? 

Some types of traditional narrative are supposed 
to be the result of the imagination of story-tellers, 
but there is abundant evidence that story-tellers 
are merely repeaters; illiterate people neither 
transmit facts nor invent fables. 

All traditional narratives are, or once were, like 
all other traditions, rules; rules for the perform¬ 
ance of rites or ritual dramas. These must be 
remembered, since on their correct performance 
depends the prosperity of the community, and 
cam, be remembered and transmitted, since they 
are performed repeatedly in the presence of the 
whole community. 

After disposing of two forms of pseudo-tradition, 
the ‘family tradition* and the ‘local tradition’, 
Lord Raglan takes, as a crucial case, the tra¬ 
ditions about Henry V, which were adopted 
by Shakespeare. If any quasi-historical traditions 
can be true these should be, yet they are demon¬ 
strably false in every particular. When the names 
of historical characters appear in tradition, they 
are merely j>egs upon which to hang ancient 
traditional tales. 

In various parts of the world there is still a 
close connexion between myth and ritual, and the 
ritual drama has played a most important part in 
the religious life of nearly every people. An 
English example is Robin Hood, King of May. 
There is no doubt that he is a purely mythical 
character, that is to say, a character in a ritual 
drama. The same applies to William Tell. 

After dealing with the supposedly historical 
character of the Icelandic sagas and the Polynesian 
traditions, Lord Raglan concludes by pointing out 
the features by which the traditional narrative 
betrays its origin in the ritual drama—it is always 
dramatic; the characters always speak the same 
language; the action is often carried on by songs ; 
there is muoh conversation; costume is described ; 
there is often a conventional setting; miraculous 
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lapses of time occur ; the characters remain the 
same age ; they are all contemporaries ; super¬ 
natural beings are always personified ; shape - 
changing is common ; kings and queens always 
appear ; battles consist of single combats ; pro¬ 
phecies always come true ; there is usually a 
character who directs the action. 

The belief in the historicity of the traditional 
narrative is a survival from the pre-scientific age, 
one of a number of such survivals the existence 
of which prevents social anthropology from taking 
what should be its proper place among the 
sciences. 


Activities of Nerve Cells 

N his presidential address to Section T 
(Physiology), Prof. E. I). Adrian discusses the 
central nervous system and the prospect of giving 
a satisfactory explanation of its activities. To the 
majority of physiologists a satisfactory explana¬ 
tion must Iri one which shows how the individual 
cells of the nervous system combine to direct the 
l>ehaviour of the organism. 

From one point of view the prospects are 
encouraging. The neurones, or units of the nervous 
system, are built up on an elaborate plan, but 
experimental embryology has begun to determine 
the forces which mould the developing cells and 
direct the long threads of protoplasm which grow 
out from them to form the nerve fibres. Work 
on other lines has shown that in their main 
reactions the neurones do not differ greatly from 
other kinds of excitable cell. The rapid trans¬ 
mission of signals over long distances is carried 
out in a simple way by trains of brief impulses 
passing along the nerve fibres. The impulses are 
sot up in the sense organs and other specialised 
parts of the neurone, but similar trains of impulses 
can be set up in muscle fibres and their production 
seems to depend in both cases on the same kind 
of rhythmic breakdown and repair of a polarised 
surface. 

Recent investigations of the electric changes in 
the cerebral cortex and in nerve ganglia show that 
in the grey matter these surface changes may have 
much slower and less uniform time relations. 
There are, however, many intermediate stages 
between the rhythmic succession of impulses in a 
nerve fibre and the slower and more irregular 
oscillations in the brain cortex. 

The difficulties begin when we turn from the 
units to consider the nervous system as a whole* 
The simple diagrams of nerve centres and of path¬ 


ways canalised by use can no longer be accepted. 
They have failed to explain the facts of habit 
formation and the rapid return of function after 
injury. Localisation of function certainly exists 
in the brain, but it is a matter of large areas 
rather than of small cell groups. A particular 
relation of sensory stimuli leads to a particular 
movement of the organism, and the relation is 
recognised and the movement achieved without 
much regard to the nerve tracts employed in 
forming the association. The importance, in 
learning, of the total mass of the cortex and the 
unimportance of particular regions is another 
example of this unified action of the brain. 

To account for it should not be beyond the 
range of experiment, for there are many cases in 
which it is possible to study the action of smaller 
groups of nerve cells. The electric changes taking 
place in such groups and in the cerebral cortex 
show that the different neurones often pulsate 
synchronously, as though they formed a mass 
through which the waves of activity are freely 
conducted. In such a mass the waves due 
to incoming signals and to the spontaneous 
activity of nerve cells may produce nodes 
of vibration and interference figures, patterns 
in time as well as in space. Such patterns 
might be independent of precise neurone con¬ 
nexions. It is possible that they may supply the 
basis for an appropriate motor response, though 
how they can do so is a problem to which no 
answer can be given in the present state of our. 
knowledge. 

At the moment no one would claim that we 
have a satisfactory picture of the mechanisms at 
work in the brain. It may be that such a picture 
is unattainable ; but at least we have now problems 
and the prospect of fresh data in a most interesting 
field. 

Empirical Basis of Psychology 

N his presidential address to Section .J 
(Psychology), entitled “The Status of 
Psychology as ail Empirical Science”, Prof. F. 
Aveling develops the theme that psychology is 
the most radically empirical of all the sciences 
because it is concerned with the totality of immed¬ 
iate experience rather than with remote inferences 
from selected parts of sensory experience, as are 
all the bther natural sciences. 

To establish this contention, a distinction is 
first drawn between several meanings of the term 
‘empirical'. A science is said to be empirical if 
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its data depend upon the evidence of our senses ; 
though obviously it goes beyond such data in its 
systematic constructions, in which it makes use 
of explanatory concepts that are not discoverable 
within the data in question. For example, the 
ordinary explanatory concept of cause, and the 
scientific concept of quantitative equivalence, are 
not to be found within the Honsory data of any 
observed phenomenal sequence. 

A science may also be said to be empirical, 
however, if it is constructed from the data of 
experience of whatever kind, sensory or other¬ 
wise ; and in the totality of our experiences we 
are able to discover those from which the explana¬ 
tory concepts used in its own systematic con¬ 
structions, as wc^ll as in those of the other sciences, j 
are immediately educed. 

Such a science is psychology, in which not only 
are all experiences studied in their own right and 
at their face value, but also all explanatory con¬ 
cepts arc traced to their origin. This clearly 
means that such concepts, directly derived from 
one field of experience, are applied in another 
field. In this way, concepts immediately educed 
from self-experience have been and are used in 
physical and biological science to interpret and 
explain objectively observed phenomena. 

After a brief examination of the data of science 
in general, and a consideration of the methods 
of structural and functional analysis as practised 
in systematic scientific constructions, a more 
detailed^historical analysis of the explanatory con¬ 
cept of causality is made. In this analysis it is 
shown how a progressive de-authropomorphisation 
of physical and biological science has come about, 
in which, one after the other, concepts of causation, 
originally invoked to explain change or becoming, 
have been rejected, until we are left with that of 
quantitative equivalence between antecedent and 
consequent phenomena, or even only with mathe¬ 
matical equations. It is further shown how, at 
every step in the refinement of the concept as 
applied in the explanation of physical change, 
some self-experience is retained. For the concepts 
of thinghood, identity and unity are involved in 
all forms of the explanatory concept of causality ; 
and the experience of thing, identical thing and 
unitary thing is, and uniquely is, an experience 
of self. It is, accordingly, from this experience 
that the concept is derived. Furthermore, the 
concept of energy, which has not yet been entirely 
rejected by science, is to be traced to the same 
source, the unitary, self-identical self, actualising 


or energising in the various ways of perceiving, 
recalling, judging, desiring, enjoying, and the 
like. 

The foregoing leads directly to a consideration 
of the validity of the principles and postulates 
of physical science, the relevance of some of which 
is taken for granted, even when they are applied 
to mental events. It is maintained that none of 
these principles, since all have immediately or 
mediately been derived from self-experience, 
should be* allowed to displace or contradict the 
very experiences in virtue of which they have been 
made possible of formulation. 

Finally, the psychological processes by which 
the concepts and inferences alike of science are 
reached are indicated. 

Entrance Mechanisms of the Traps of 
Utjucvlaiiia 

T is only within the last few years that we have 
attained an adequate understanding of the 
way in which the trap (or bladder) of Utricidaria 
works in the catohing of prey. It was shown in 
1929 that the watertightness of the trap and the 
j emplacement of the edge of the valve or door had 
not been properly explained. It is now recognised 
! that the free door edge articulates with the 
threshold in such fashion that no ordinary pressure 
of water alone, to which it is normally subjected, 
can press it inwardly. It was already known from 
the work of Brocher, Withycombe, Merl and Czaja 
that such water pressures are always present, and 
are highest when the trap is in the set condition, 
that is, there is a lower pressure within than out¬ 
side of the trap, and that this is the result of the 
physiological activity of the walls of the trap. 

That such pressure is maintained at a constant 
level can only be due to the watertightness of the 
door and to its rigidity of articulation, procuring 
an ‘‘unstable equilibrium 0 as Brocher first Called 
it. Its rigidity of position depends on the fact 
that the free door edge rests against an out¬ 
wardly facing ridge or surface which effectively 
prevents its inswing, while the watertightness is 
achieved by the sealing of the articulation by a 
membrane, the velum, originating by the exfolia¬ 
tion of the collective cuticles of the threshold. The 
species studied were chiefly U . vulgaris and U. 
gibba ajfjf. In Prof. F. E. Lloyd's presidential 
address to Seotion K (Botany), he describes the 
results of the examination of seventy-five other 
species of the genus, for the purpose 
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determining their mode of action in comparison 
with the above-mentioned species. 

It may now be stated that the mechanical 
principles underlying the activity of the trap are 
the same for all species so far studied, that is, the 
unstable equilibrium of the set trap is procured 
in the same way in all; but there is an unexpected 
variety of form and detail of structure demanding 
specific explanations for soveral different groups 
of species. To cite one character, namely, the 
mechanism by which the door is thrown out of 
symmetry, thereby allowing the inpressing water 
to push in the door. This may consist of the latch 
lever mode up of stiff bristles attached to the 
surface of the door in such fashion that impact of 
prey, such as a daphnid, against them may so 
disturb the emplacement of the door edge that the 
water can now press it in, which occurs at a very 
high rate of speed (a thirty-fifth of a second). 
At the other extreme there is to be found no 
tripping mechanism at all, the prey having to 
cause a small dent in the door surfaoe, when its 
effective resistance to the water pressure is 
destroyed. Between these extremes is a variety 
of mechanisms which cannot be regarded as inter - 
gradations and do not fall into a series. Nor do 
they appear to be more or less efficient, because 
of their differences of structure. 

Again, the velum displays a variety of structure 
correlated with certain characters of the door in 
its relation to the threshold. It is here a question 
of angular divergence of these two parts. If the 
angular divergence is high, the velum is a single 
compact valvular membrane ; if low, the velum 
is more extensive, with much greater fore and 
aft dimensions. In one small group of species 
there is a secondary as well as the primary set of 
membranes, while in some Australasian species 
this secondary velum is a circular valve. Add to 
these varieties of structure thus briefly exemplified, 
variety in similar extent of all the other structures, 
and it may be appreciated that the trap of 
Utricularia is even bizarre in its complexities. 

Development of the National System ok 
Education 

ECTION L (Educational Science) was estab¬ 
lished during the discussions whioh imme¬ 
diately preceded the passing of the Act of 1902 
and the foundation of the present organisation of 
education under local authorities in partnership 
with the central authority—the Board of Educa- 


| tion. That system is now undergoing the exacting 
re-valuation by the community which all depart¬ 
ments of the national life have to face in times of 
crisis. 

Mr. J. L. Holland, in his presidential address, 
reviews the major educational developments of 
the last thirty years and claims that the local 
authorities deserve well of the State for the use 
they have made of their opportunities. He con¬ 
trasts the difficulty of organising education under 
a democracy, due to the many demands which 
have to be reconciled, with the simplicity of the 
like task under other forms of government ; 
instructed and consistent public support is a 
necessary condition of efficiency and progress in 
any democratic system. The main object of such 
a system must be to j>romoto the free development 
of individual character and ability, and it is both 
wrong and futile to expect that the young will be 
trained merely to meet the social and economic 
needs of the day. In a changing society, moral 
courage, adaptability and resourcefulness will 
always be primary requirements. 

The great development of secondary education 
has, in Mr. Holland’s opinion, reached its limit. 
The secondary schools art* no longer the schools 
of a class. They have, however, turned toward 
professional and clerical occupations numbers of 
young people of practical ability whose desertion 
is being keenly felt by industry and commerce. 
In the immediate future, boys and girls of this 
type should be encouraged to find their way to 
industry through the new senior or modem schools 
which are being rapidly established. These schools 
should soon attract much of the public support 
which has hitherto been given so unreservedly to 
the secondary schools. 

The present position of education for industry 
and commerce, and the reasons why it is so largely 
a post-employment and part-time education, are 
discussed. There should be close association of 
employers and employees with the local authority 
in responsibility for this form of education, and 
regional oo-ordination of higher technical instruc¬ 
tion, At the same time, it is not to be expected 
that the community will accept that horizontal 
stratification of society on which the graded 
technical schools of other countries are based : 
the individual must still be free to strive 
for advancement, and education must assist 
him. 

In his concluding section, Mr. Holland deals 
with the serious problem of the unemployed 
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juveniles, whose numbers are now formidable. It 
is an educational problem, yet official education 
has scarcely more than touched the fringe of it. 
The duty of dealing with it should be placed upon 
the local education authorities. Juveniles should 
be advised to remain at school until situations can 
be found for them. The age of compulsory in¬ 
surance should be lowered to fourteen years and 
credit should be given against the Unemployment 
Fund for school attendance beyond that age, as 
recommended by the recent Royal Commission. 
The scheme proeedure of Mr. Fisher's Act of 1918 
should be adopted, local authorities submitting 
area schemes to the Board of Education, and 
receiving the grants in aid through the Board. 
But the fundamental need is that the national 
conscience should he aroused to the gravity of the 
position : a society awake to the de-civilising 
influence which enforced idleness must have upon 
this large section of its future citizens could not 
tolerate a half-hearted handling of the evil. 


Chemistry and Agriculture 

R. A. LAUDER in his presidential address 
to Section M (Agriculture) reviews the 
progress of agricultural chemistry since Sir J. H. 
Gilbert addressed Section B (Chemistry) of the 
Association on the same subject in 1880. 

A critical survey of the modern views on the 
constitution of the soil, and of the methods em¬ 
ployed in soil surveying and in soil analysis, is 
given, as well as an account of recent developments 
in the manufacture and use of fertilisers. 

The important progress made in biochemistry in 
the last twenty-five years and the light this fuller 
knowledge throws on problems of animal nutrition 
and disease arc discussed in detail. 

In the concluding section of his address, Dr. 
Lauder deals with certain aspects of agricultural 
development and in particular with the suggestion 
that the application of science to agriculture is 
one of the causes of the prevailing agricultural 
depression. This is shown not to be the case, 
and it is pointed out that whatever opinion may 
be held as to over- or under-production of agri¬ 
cultural produce in the world as a whole, this 
much, at any rate is clear ; that an increased 
production of home-grown food is of paramount 
importance to Great Britain. Since the War, 
many industries have either disappeared or been 
greatly reduced in importance, and it is 


practically certain that there is going to be a 
permanent displacement of labour in certain 
trades. There is no better way of using this 
displaced labour than to employ it on the land 
to increase home agricultural production. It is 
unnecessary to point out or minimise the 
obstacles to so profound a change—the dis¬ 
inclination of an urban population to move to 
the country, the problems of housing and wages, 
and the necessity of obtaining a remunerative 
price for the food produced, being only some of 
the more obvious difficulties involved. 

Dr. Lauder states that it is most important to 
supply the consumer with as largo a proportion 
as possible of fresh food which has not been 
subjected to chilling or freezing or to any of the 
chemical manipulations or treatment which are 
much too common nowadays. The aim of the 
home producer should be to produce the type of 
food in largest quantity where this quality of 
freshness is of the highest importance, for example, 
meat, milk, butter, eggs, poultry and market- 
garden produce and fruit. In this way he could 
best meet the menace of overseas competition. At 
the same* time much work would require to be 
done to educate the consumer to appreciate 
the superior r value of fresh home-grown food 
as against that which has been chilled or pre¬ 
served. 

The modem farmer must now choose between 
two courses. He might either adhere to traditional 
systems under which his products have to meet 
those of overseas competitors who possess dominant 
advantages in the production of most of their 
crops, or, on the other hand, he might alter his 
system to meet the new conditions and produce 
those commodities which will command an un¬ 
assailable position in the home market. 

This alteration in the system of farming would 
mean many important ohanges; more concen¬ 
trated foods would have to be grown, for example, 
beans and peas, and less concentrated foods 
imported. In this connexion, the highly nutritive 
quality of young grass and the methods for its 
utilisation should receive more attention ; the 
growing of hay on a quality basis and the adequate 
use of silage should also be mentioned. 

In conclusion, Dr. Lauder points out that the im¬ 
portance of agriculture, not merely as a means of 
producing additional home-grown food, but as an 
industry of fundamental social value, is now being 
realised by all sections of the community. 
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sodium a yellow light, and nitrogen a buff colour. 
The earlier experimental types of discharge lamp 
were developed for the efficient production of coloured 
light and are available to*day for decorative purposes, 
but efforts have been made, with considerable 
success, to produce lamps which give white light or 
light approaching white in colour. Development is 
continuing at a rapid rate, and the experimental 
lamps of to-day will, in all probability, be the practical 
lamps of to-morrow. Mr. Wilson gave technical 
details of the lamps which have actually been in 
successful use in outdoor installations. They give 
from two to three times the light of an ordinary 
electric lamp for the same current and enjoy a 
longer life. Practical installations have been erected 
at Croydon, Wembley and elsewhere, and these have 
shown that the new lamp can be applied successfully 
to public lighting. A high degree of visibility is 
attained, and objects on the roadway can be clearly 
seen for an unusually long distance. 

Safety in Mines 

The Safety in Mines Research Board has issuod its 
eleventh annual report for the year 1932. As usual 
it contains a very complete summary of the work of 
the Board, and it is becoming more and more 
obvious that this work is bearing fruit, whilst the 
prospects that results in the future will be even more 
important than those shown up to date are very 
promising. For example, the work that Mr. D. W. 
Phillips has been carrying on in determining the 
properties of coal measure strata, is not by itself of 
any direct importance as regards increasing the 
safety of the coal minor, but the data which he has 
obtained will cortainly bo utilised for that purpose. 
There is practically no aspect of coal-mining work 
which is not under investigation, and especially the 
study of the properties of wire ropes may bo expected 
to yield important results, though as a mattor of 
fact but few aocidents have been traced to the 
failures of such ropes in use. It should also be put on 
record that throughout the country researches in the 
prevention of falls of ground are being carried out by 
a number of different committees of the various pro¬ 
fessional institutions interested in mining in the 
different districts, most of whom have appointed 
investigators, who are being paid by funds pro¬ 
vided through the Safety in Minos Research Board. 
The money is, as a matter of fact, provided by 
the Miners 1 Welfare Fund Committee out of grants 
from the Miners* Welfare Fund, and the annual 
outlay of the Board, about £60,000, may fairly be 
said to bo very usefully expended. 

Burglary at the Geological Survey and Museum 

The burglary that took place at the Geological 
Survey and Museum, Jermyn Street, London, S.W.l, 
on Friday, August 26, was fortunately not so serious 
as would appear from some of the accounts in the 
press. A small case was forced open during the night, 
and about one-half of its contents abstracted. These 
comprised a colour-set of cut tourmalines, a handsome 
piece of Tough beryl, a few cut sapphires showing 
odour variation, a set of cut blue and yellow zircons, 


and a few specimens of diamond-bearing and auri¬ 
ferous concentrates. Several large and valuable 
specimens were loft in disorder in the case and it 
seems clear that the burglar was disturbed by the 
night-warder on patrol. The building at Jermyn 
Street is crowded with scaffolding to support the roof, 
and very special precautions have to be taken against 
the risk of firo. The condition of the building has 
increased the difficulties under which the night¬ 
watching of the Museum is carried out. 

The Value of Birds 

The Royal Society for the Protection of Birds has 
just added four now colour charts—bum-owl, dipper, 
lapwing, cuckoo—to its attractive series of bird food 
charts. Those show, pictorially, the bird referred to 
in the particular chart, and, graphically, the pro¬ 
portions of its food material, in throe categories, 
showing activities beneficial to man, neutral, and 
harmful to man. It is noteworthy that of the four 
birds selected for the present issue, three do no harm 
whatever. The charts are 9 inches by 6 inches, 
charming in themselves, and we can imagino no 
better way of impressing upon children the services 
rendered by birds, than by exhibiting the charts 
(which now number a dozen) upon the class-room 
wall. But for the sake of scientific precision, it should 
bo stated that the percentages of mice, weed-seeds, 
etc., are percentages by volume and not by number. 

Announcements 

A r r a meeting of tho International Federation of 
Eugenic Organisations to be held at the Royal 
College of Surgeons, Lincolns Inn Fields, London, 
on September 28 at 8, Prof. Hans Maier will road 
a paper (in French) on “Some Aspects of Sterilisa¬ 
tion in Switzerland”. Prof. Maier is director of the 
Zurich Mental Hospital, Burghoizli, where the history 
of these operations dates back many years and which 
is now one of the most active centres of sterilisation 
in Switzerland. Anyone interested is welcome; 
there will bo an opportunity for discussion. Further 
information can be obtained from the Secretary, 
International Federation of Eugenio Organisations, 
443 Fulham Road, London, S.W.10. 

Applications are invited for the following appoint¬ 
ments, on or before tho dates mentioned :—A lecturer 
in civil engineering at University College, Notting¬ 
ham—The Registrar (Sept. 16). A lecturer in applied 
mathematics at Acton Technical College, High Street, 
Acton, London, W.3—The Principal (Sept. 16). A 
teacher of chemistry and physics at Dartford 
Technical College—Mr. F. L. Notley, 15, Lowfleld 
Street, Dartford (Sept. 18). An. enginoer sub¬ 
lieutenant in the Royal Indian Marine—Tho Secre¬ 
tary, Military Department, India Office, London, 
S.W.l (Sept. 23). A municipal engineer for the 
Municipality of Haifa, Palestine— Crown Agents for 
the Colonies, 4, Millbank, Westminster, London, 
S.W.l (Sept. 30). An agricultural bacteriologist in 
the Punjab Agricultural Service—The High Com¬ 
missioner for India, General Department, India 
House, Aldwyoh, London, W.C.2 (Oct. 7). 
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Letters to the Editor 

[The Editor does ?u>t hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice, is taken 
of anonymous communications.] 

The Expanding Universe 

It is generally assumed that the observed red shift 
in the spectra of distant nebula is evidence of veloci¬ 
ties of recession and not due to loss of energy in the 
photon with time. The speed of recession is found 
to increase in proportion to the distance of the 
nebular at a rate of 560 kilometres per second per 
mogaparsec (1 moguparsec™3-26 million light years) 
and, as the law of general uniform expansion is that 
every object recedes at a rate proportional to its 
distance, this is taken as direct observational evidence 
of a general uniform expansion of the universe. But, 
in reaching this conclusion, the assumption is made 
that the nebulae havo been moving with the same 
velocities for at least 150 million years. Light that 
left a faint nebula in Gemini 150 million years ago 
tells us that it was receding from us then at 25,000 
kilometres per second, but is it necessarily receding 
at that rate now ? Our observations on nebular 
velocities extend over a long time range. Is it not 
possible to assume that the variations in observed 
velocities aro variations with time and not with 
distance ? Assuming constant nebular velocities, the 
relation between distance and volocity is given 
approximately in the following table : 


Dlstanci In 

Velocity of recession 

million lljstlit years. 

In kilometres per w*e. 

U 20 

550 

50-00 i 

8500 

100 00 

17000 

150 00 

25000 


If we interpret those measurements as variations 
of nebular volocity with time, we find that J50 
million years ago we measured the radial velocity 
of a distant nebula and found it to be receding at 
a rate of 25,000 kilometres a second. Other distant 
nebulee, observed 100 million years ago, were found 
to be receding at 17,000 kilometres a second. Nebulae 
measured 50 million years ago were receding at 8,500 
kilometres a second and those measured 3 million 
years ago at 550 kilometres a second. Five of our 
nearest neighbours, on which we have made obser¬ 
vations within the last million years, seem to be 
moving towards us. 

These aro the facts observed. Do they necessarily 
support the theory of on expanding universe ? Is it 
not possible to interpret these results as evidence for 
velocities of recession that have been steadily 
decreasing and havo been brought to zero within the 
last million years ? If a periodic universe is postu¬ 
lated, could we not take those velocities as evidence 
that a period of decreasing expansion is just behind 
us and a period of condensation about to begin ? Or, 
if the universe began explosively, as advocated by 
some recent theories, and all matter was projected 
with a radial motion greater than the present rate of 
recession of the nebulee, can we not assume that we 


have been observing, during the last 150 million 
years, a slowing down of the initial velocities under 
the action of a oosmical attraction, rather than an 
increasing rate of expansion as a result of cosmical 
repulsion 1 

These questions may havo been asked, but I have 
not been able to discover the answer. One is given 
a choice of static or non-static solutions of Einstein’s 
equations, and the non-static solutions seem capable 
of accounting for expanding, contracting or periodic 
universes. With theories so conveniently fluid, and 
with the idea of a universe expanding at an increasing 
rate so difficult to imagine, one would like to know 
if there is 4Uiy insuperable objection to the interpre¬ 
tation of nebular velocities here outlined. 

Janet H. Olabk. 

Johns Hopkins University, 

Baltimore. 


I think everyone will agree with Miss Clark that 
if the distribution of nebular velocities is considered 
to be mainly a distance effect, it indicates an expand¬ 
ing system, whereas if it is mainly a time effect 
it indicates a system which is about to enter 
on a stage of contraction; and her letter is of 
service in pointing out the two alternatives. Adopt¬ 
ing the hypothesis that it is a time effoct, we sec 
from her figures that 100 million years ago tho spiral 
nebulae (near and far) were moving away from our 
galaxy at 17,000 km. per sec., and that in the next 
50 million years some kind of central attraction acting 
equally on near and distant nebulae reduced the 
recession to 8,500 km. per sec. Formally there is 
nothing against this ; but there is riot much tempt¬ 
ation to purauo the speculation unless some kind of 
cosmogonic explanation of the rather odd distribution 
of velocities and rather unusual law of attraction is 
offered. The most direct criticism is that tho attract¬ 
ive force seems to be very much too large to be due 
to the ordinary gravitation of the By stem and has to 
be invented ad hoc . 

My own point of view has been that the distribution 
of nebular motions taken by itself is a phenomenon 
which would admit of an almost unlimited number 
of cosmogonic interpretations; and I have no 
objection to admitting yet another. Some of the 
interpretations offered seem to me to look plausibility, 
but I have long since found that there is no accounting 
for tastes in such a matter. The position is quite 
different for those of us who approach the phenomenon 
by way of pure physical theory* Independently of any 
astronomical observations, we are more or less con¬ 
vinced of the existence of cosmical repulsion as a neces¬ 
sary consequence of the relativity of our measurements; 
and I think it is now clear that the magnitude of the 
repulsive force can be calculated, though it may 
be some time before the formulae are definitely 
settled. 

We turn to the observations of the spiral nebulee in 
tho hope that the effect of the calculated force will 
be there clearly shown. There is, of course, always 
the chance that the effect may be masked by forces 
that we as yet know nothing of, or by a peculiar 
initial projection of the nebulae the effect of which 
has not yet died down ; but at present the indications 
are that no such complication occurs. Those who 
think it premature to decide whether the recession of 
the nebulae is a clue to the structure of protons and 
electrons or a cosmogonic puzzle with an indefinite 
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number of possible answers, will perhaps see that the 
first alternative (so long as it is a possibility) demands 
the most thorough exploration, whereas the second 
alternative, even if it should be right, is for the 
present not a very productive field of research. 

A. S. Eddington. 

Observatory, Cambridge. 

Aug. 10. 

The Hardest Cosmic Rays and the Electric Charge 
of the Earth 

Some years ago 1 I detected the coincidences of 
cosmic radiation by placing two Geiger-Muller tube 
counters above one another and side by side. 
Repeating this experiment 1 in the salt-mine of 
Stassfurt (Berlepschschacht der Preussischen Berg- 
werks- und Hutton A.-G.) in different levels,systematic 
coincidences were still found in the first level, where¬ 
as in the fourth level no coincidences occurred within 
3 hours. The coinciding corpuscular radiation in 
the first level, that is, at a depth equivalent to 
500 m. of water, is predominantly directed in the 
vertical, the mass absorption coefficient (|i/p) H| o 
being less than 5 x 10* 5 cm.* gin.* 1 , and the minimum 
energy greater than 10 n e-volt. 

Earlier experiments with ionisation chambers 8 
suggested that the radiation penetrates to 700- 
800 m. of water, which is now confirmed by further 
coincidence experiments. These rays are doubtless 
cosmic rays, at least four times harder than the 
hardest component found by Rogcnor 4 at a depth 
of 230 m. in Lake C’(instance. On account of their 
energy, penetrating power and for other reasons, such 
as smallness of latitude effoct, and so on, they may 
perhaps represent the primary cosmic radiation. 
Leaving the small number of inoidont rays out of 
the question for the present, a radiation has been 
found, which has the properties needed for a corpus¬ 
cular penetrating cosmic radiation capable of main¬ 
taining the electric charge of the earth.* 

W. Kolhorster. 

Htihenstrahlungsiaboralorium dos 

Meteorologisch -Magnetischen Observatoriunjs, 
Potsdam. Aug. 10. 

1 Naturwi **., 19, 10 ; 1928. 

* Berl . Bar ., 1983, In prow. 

* Berl . Met . JnitUut , 1931, p. 34 ; Bwllu, 1932. 

• Z . PAp*., 74, 433 ; 1982!. 

• of. Bchweldler, "Probl. koam. Physik, XV". Hamburg, 1932. 


Development of the Lightning Discharge 

It is generally believed, though direct evidence 
has so far been lacking, that the first stage in the 
preliminaries to spark break-down is the passage 
from cathode to anode of an electron avalanche. It 
has been suggested that the real break-down occurs 
after the passage of this avalanche and proceeds 
from anode to cathode as a thermally ionised tongue. 

We have recently obtained what appears to be very 
clear evidence of the reality of these effects in the 
case of the lightning flash, which we have studied 
with a revolving lens camera of the type invented by 
Prof, 0. V. Boys. An example of the results obtained 
is shown in "Pig. 1, where the two distorted pictures 
of the some lightning stroke have been mounted aide 
by side with the directions of the lens movements 
outwards. Those corresponding points on the two 


photographs which are nearer together therefore 
actually occurred earlier in time. 

It will be seen that the first event was the pro¬ 
duction of a faint track of uniform thickness which 
began near the base of tho cloud and moved down¬ 
wards, The uniform width of this track shows that 
its luminosity was such as would be produced by a 
downward-moving fireball or dart. The mean 
vertical velocity was 7*2 x 10 8 cm./sec. and the width 
of the track is such os to make the maximum possible 
length of the luminous dart 36 metres. 

This downward dart, on arriving at or near the 
ground, caused the development of an upward moving 
discharge with a more brilliant track, tho distortion 
of the inside edges of which indicates a mean upward 
vertical velocity of 5-3 X 10* cm. /hoc, Tho fact that 
this track is not of uniform thickness but is drawn 



fiq. 1. 

out more at its lower than its upper end, shows that 
the strong luminosity persisted at the base for some 
time after the discharge had moved upwards. The 
total length of the discharge was 2*1 km. and the 
luminosity at the base continued strongly until the 
head of the upward moving tongue was 1 *2 km. above 
the ground. After this the luminosity at the base 
changed to a different form, with a shaded appearance 
on the photograph, which persisted until long after 
the discharge had reached tho cloud. 

We have found this combination of a downward- 
moving deader’ with a stronger upward stroke to be 
very frequent. In the eleven discharges photo¬ 
graphed by one of us (H. C.), there occurred 45 separate 
lightning strokes, of which 24 definitely were of this 
nature. The proportion would bo much higher (24 
out of 27) if we excluded those strokes which were 
not recorded under favourable conditions for seeing 
the leaders. Dr. E. C. Hailiday has also very kindly 
shown us a photograph taken by him in which 4 out 
of 5 strokes show tho same effoct. 

The upward stroke in tho illustration is unbranched, 
but we have found others in which the branching is 
downwards, or direoted away from tho cloud, as 
previously reported by Hailiday*. 

A full (Jisoussion of these photographs will shortly 
be published. We would identify the downward 
leader stroke with the electron avalanches, the cloud 
base acting as the cathode in the discharge. The 
subsequent discharge from the earth is considered to 
progress by a process of thermal ionisation. 
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This work forms part of a lightning investigation 
which is being conducted by a Committee of the 
South African Institute of Electrical Engineers, 
whom we thank for permission to publish this 
letter, 

B. F. J. SCHONLAND. 

University of Cape Town. 

H. CoLUfiNS. 

Victoria Falls and Transvaal 
Powor Company, 

J ohannesburg. 

1 C. V. Boys, Natttek, 118, 740, Nov. 20,1026; 122,310,8epfc. 1,1028. 

1 E. C. Holiday, Phil , Mug ., 08, 400 ; 1033. 


Habit and Structure in Starfishes j 

It is, in general, extremely difficult to determine 1 
the exact purpose and function of the organs of j 
marine invertebrate animals. Observation of such 
animals under jmrely natural conditions is often 
impossible : when they are captured and examined 
in tanks they are generally half-asphyxiated with 
toxins, and those familiar with aquaria know that 
it is far more difficult to acclimatise invertebrates 
to life in captivity than it is to acclimatise vertebrates 
such as fish. 

Sometimes, however, by a happy concatenation of 
circumstances, one obtains a flash of insight into the 
working of the parts of on invertebrate such as 
months of carefully prepared experiments have failed 
to yield. 

In the summer Of 1905, when I was studying the 
embryology of the brittlo star Ophiothrix at Plymouth, 

I had a consignment of these animals, which had 
been captured near the Eddystone, brought into the 
biological station. They were placed in a jar con¬ 
taining ‘outside water*, that is, sea-water dipped 
up outside Plymouth Sound. On the upper surface 
of the discs of nearly all brittle-stars there is a circle 
of ten plates shaped rather like the petals of a flower. 
There never had been any explanation of these 
plates adduced other than to attribute them to the 
mysterious forces of ornament and symmetry. But 
on the occasion of which I speak, to my amazement 
I saw tho discs of these brittle-stars rising and 
falling like bellows. Then I remembered having seen 
in my sections of Amphiura , muscles connecting the 
upper and lower surfaces of the disc near the edge. 
The genital bursa, a pocket of the under side of the 
disc, which has a respiratory function, is attached 
by fibrous cords to the lower surface of the petal - 
like plate; this plate is hinged to a plate, termed 
the genital plate, placed on the lower surface of 
the brittle-star, running along the opening of the 
bursa. The result of this arrangement is that the 
petal-like plate and the genital plate act conjointly 
as a pair of bellows alternately expanding and com¬ 
pressing the genital bursa and thus forcing sea-water 
m and out of it. Under ordinary conditions, the 
influx of water is controlled by the motion of the 
cilia lining the bursa, but when the demand for 
oxygen becomes acute then this ‘forced breathing 1 
comes into play. That I was lucky enough to witness 
it I attribute to the circumstances : (1) that the 
supply of oxygen in the jar was being diminished 
by the rays of the evening sun shining through it; 
and (2) the sea-water was very pure and that the 
animals were therefore in a healthy condition. 

This summer another lucky chance enabled me 
to understand the meaning of the differences of 


structure subsisting between different families of 
ordinary starfish (Asteriid®). Two very distinct 
types of these starfish are common around our coast. 
One, typified by the ordinary starfish Aeterias, 
includes denizens of clean clear sea-water with a 
relatively firm bottom over which they crawl. These 
starfish have clear, transparent, finger-like gills 
projecting from both upper and under surfaces. 
Their organs of locomotion (tube feet) terminate in 
suckers and by means of these the starfish can 
climb vertical walls of rock. The other type, repre¬ 
sented by Astropecten , have gills only on their upper 
surface, their tube feet are pointed and they are 
consequently unable to climb ; they are found on 
soft, muddy sand over the surface of which they 
rim. They eagerly consume bits of somewhat stale 
fish, and in Plymouth they can be seen to swallow 
those. After the meal is completed, they proceed 
to bury themselves in the sand. Tho body is com¬ 
pletely covered except for the centre part of the 
j back which is raised into a oone projecting into the 
water, and on this cone nearly all the gills are con¬ 
centrated. In the deep-sea family PorcellaaasfcerickB 
this cone has become a permanent organ : it is 
cylindrical and Jong and was interpreted by Perrier 
as a remnant of the stem which, he thought, the 
supposititious Crinoid ancestors of the starfish must 
have possessed I Thus the temporary elevation of 
the back in one family has become a permanent 
structure in an allied family. 

This summer I had sent me from Plymouth a 
consignment of the common starfish Aeterias. I 
desired to repeat the experiment once before success¬ 
fully carried out in my laboratory, of roaring the 
eggs of this form through the larval stage to maturity. 
These starfish are delicate organisms, and if sent 
packed in damp seaweed, usually fail to survive the 
passage from Plymouth to London. Accordingly 
they were sent to me in a large tub half full of sea¬ 
water hermetically sealed. All arrived in London 
living but not very active. To revive them they 
were placed in one of our shallow laboratory tanks 
and an air-circulation was introduced into the water. 
The air pipe did not reach the bottom of the tank—- 
in fact, it projected only a few inches below the 
surface. To my amazement I found that all the 
starfish had elevated the centre of the back—in the 
manner just described for Astropecten —so as to bring 
this part of the body into contact with the air- 
bubbles which were being shot into the water. Under 
natural conditions, one would think that this elevation 
of the back must rarely be called for: but evidently the 
power to produoa it is present in all starfish, and in 
Astropecten and its allies, with the assumption of 
the burying habit, this power has been intensified and 
specialised. 

Truly structure is only frozen habit. 

E. W. MaoBkxde. 

Imperial College of Science and Technology, 

London, S.W.7. Aug. 18. 


Effect of Yeast Extract on the Growth of Plants 

Cuxture experiments which we have carried out 
with peas have shown that yeast extract—prepared 
by heating yeast in water—stimulates to a remark¬ 
able extent the development of blossoms. In theae 
experiments, the plants were grown either in sterile 
culture fluids (pH 6*6) or in quartz sand, watered 
with Hiltner’s nutriment solution. Nitrogen was 


September 9, 1933 


NATURE 


409 


supplied to the plants either in the form of nitrates 
or by inoculating the seed with active bacterial 
strains. When suitable amounts of yeast extract 
were used, the test plants started blooming 5-10 
days earlier than controls (test-plants 20-25 days, 
controls about 30 days after sowing). The number 
of pods was invariably some 60 per cent greater 
when the plants were given yeast extract. Excessive 
amounts of yeast extract wore found to cause 
deleterious effects. Work is in progress to find out 
which particular factor in yeast extract is responsible 
for the stimulating action. Particular attention will 
be paid to the question whether the factor which 
stimulates the growth and blooming of plants is 
identical with the factor stimulating the cell division 
of micro-organisms. 

Follicular hormone was found to have no stimulat¬ 
ing effect on the development of blossoms. 

ARTTlTRr I. VrRTANXN. 

Synnovx v. Hausen. 

Biochemical Institute, 

Helsingfors. 

Aug. 9. 


The Sycamore Fungus 

The circular black spots on the leaves of the 
sycamore, Acer pseudoplatanua , caused by attack by 
the fungus Rhytisma acerina , form such a familiar 
feature in the foliago of that tree that they are apt 
to be regarded as natural marks, like those on the 
mottled leaves of Pulmonaria officinalis . 

Although I have given some attention to the 
matter, I have never found a sycamore without these 
blotches; until lately, in going through the plantations 
at Corrour in Inverness-shire, I noted that none of 
the sycamores had been marked by Rhytisma. It | 
is true that these plantations are only from twenty 
to thirty years old, the ground having been treeless, 
except for a few scattered birch and alder, when Sir 
John Stirling Maxwell undertook experimental plant¬ 
ing at an elevation of 1,200-1,400 ft. above sea-level; 
but I have failed to find anywhere else sycamores 
of that age free from the fungus. 

Rhytisma has no porceptible effect upon the vigour 
of its host. It will be interesting to note whether, 
under conditions of climate in tho Scottish Highlands, 
it will ever make its way to this high altitude and 
establish itself on the sycamores at Corrour. 

Hebbebt Maxwell. 

Monreith. 


Exceptional Behaviour of the Synergids in the 
Embryosac of Angiosperms 

The synergids in the embryosac of angiosperms 
usually degenerate as soon as the process of fertilisa¬ 
tion has been completed. During the course of a 
morphological study of Ammania baccifera , Linn. 
(Lythracefle), however, we have found them to be 
persistent up to a very late stage of embryo forma¬ 
tion a nd even to develop further during this period in 
a very peculiar manner which, so far as we have been 
able to find, has not before been reported in any 
flowering plant. 

The embryosac of Ammania baccifera is perfectly 
normal «nH of the usual ^-nucleate type. There are 
three lantipodal cells, two polar nuclei and an egg- 
apparatus of one egg-oell and two synergids. Both 
the synergids are uninucleate and quite distinct from 
each other before fertilisation; but so soon as this 


| process is completed they begin to expand in all 
directions. Laterally their walls begin to press upon 
those of the other and finally dissolve. The two 
synergids from now onwards thus form a single 
| structure more or less resembling a-collar around the 
| suspensor of the growing embryo. The nuclei of the 
synergids also divido a number of times as the latter 
increase in size. The synergids thus become xnulti- 
nucloato—the number of nuclei of both the synergids 
taken together becoming very often so many as 
7-9. The divisions that give rise to such a largo 
number of nuclei from tho original two take place 
amitotically. 

Tho above behaviour of the synergids in Ammania 
baccifera wo have found to be constant. We have 
! examined several hundred erabryosacs and in every 
j case we have found them to unite with each other 
laterally and boeomo mulfcinucleate after fertilisation 
simultaneously with tho development of the embryo. 

A. C. Joshi. 

J. Vknxateswaklu. 

Department of Botany, 

Benares Hindu University, 

Benares, India. 

July 20. 

Observations on Arenicola marina 

On July 19 whilst passing across the Dee sands 
(Cheshire) from Heswall to tho cockle beds, many 
thousands of the common lugworm, Arenicola marina , 
wero seen lying out of their burrows partly or com¬ 
pletely exposed on the surface of tho dry sand and 
in pools almost everywhere at half-tide level, while 
numbers wero boing washed downstream in the 
drainings from the sands with littlo chance of survival. 
None had been soon on similar visits made on May 27 
and 31. 

Of 115 individuals examinod microscopically on 
July 19-20, 69 wore females with almost ripe eggs 
and 46 were ripening males, of which 16 had tailed, 
sperm-morulai. No parasites wore noticed in the 
ooolomio fluid ; other parts were not examined. 

The genoral condition and habits of tho worms 
indicated difficulties in respiration such as might be 
expected in very hot weather in on animal which 
does not appear to have a high oxygen reserve 1 . On 
July 20, temperatures of 71°-76° F. were recorded 
in pools and streams between 4 and 6 p.m., but 
whether such levels are very abnormal appeared 
doubtful. Later, on July 27, the Cork sands, More- 
cambe Bay, were visited and temperatures of 
72°-78° F. on tho afternoon ebb tide were recorded 
where lugworms wore extremely abundant below 
the sand but none wore on the surface. On July 31 
extruded worms wore still abundant on the Dee at 
environmental temperatures of 60‘8°-61 *6° F. Hence 
it was felt that high temperature, although possibly 
of incidental importance, was probably not the cause 
of the remarkable migration of the Dee worms. On 
the Dee, the general biological conditions were 
healthy so far as could he inferred from the presence 
of millions of young shrimps (Crangon) and shoals of 
gobies in pools and streams, and a heavy spatfall of 
tiny cockles ranging from 1 *2 mm. on the adjacent 
beds. The presence of large numbers of rotting 
oookles 1 (and Macoma) in the neighbourhood, how¬ 
ever, indicated that a bacterium feeder might have 
become abundant and attached to the gills or merely 
harassing the worms in their burrows. A sample of 29 
worms, which were partly but not wholly protruding 
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from their burrows, were therefor© carefully exam¬ 
ined (July 31) and 20 of them found with slight to 
heavy infection of on unidentified fungoid organism, 
exhibiting fungal-liko threads extruding from the 
gills, or ramifying on the seta*. It is not known 
whether the presence of this organism on Arenicola 
is abnormal, but it seems probable that such an 
infection rnay afford on further investigation a 
partial or complete explanation of the migration 
from the burrows. The occurrence of a fungus in an 
estuary noted for salmon is a matter of considerable 
interest to those concerned in the health of this 
important fish, especially as a pathogenic marine 
fungus allied to the Saprologniacoae is known to 
occur in Pinnotheres *, 

Further investigations are highly desirable and 
may reveal whether the recent unusual events* 
in this district have a common cause and are related 
to alleged local pollution. The approach to sexual 
maturity shown in A. marina from half-tide level in 
this locality confirms the suspicion of Ashworth 4 
that the ‘littoral variety’ on these coasts breeds 
towards the end of summer, whereas similar worms 
living at the level of low -water Hprings in many other 
localities usually breed in spring. 

J. H. Orton. 

Department of Zoology, 

University of Liverpool. 

Aug. 10. 

1 Barcroa. J., and Bnrcroft II., Proc. Roy. Sor. t B, 06, 28 ; 1024. 

1 Orton, J. H., NatckK. 132, 814, Ang . 26, 10,13. 

» Atkins, 1).,./. Mar. Mol. 10, 203 ; 1020. 

* Ashworth, J. II.. Cat. of Chart,. In Brit, Mu«., A., Polychteta 
Tart 1, Arcnlcolldn, 1012 . 


Cumulus Clouds, Convection Currents and Gliding 

In bis interesting letter on this subject 1 , Dr. 
F. J. W. Whipple seems to imply that the coldness 
of a cumulus cloud relative to its environment 
represents ft now discovery on the part of W. Kopp. 
Perhaps I may be allowed to point out that I noted 
this fact in 1917*, and soon afterwards wrote in the 
Columns of Nature 8 , “. . . the lapse-rate near the 
ground is adiabatic, but this ie not usually the case 
at the cloud level, with the result that the clouds 
at the top of the ascending currents are usually 
colder than the surrounding air’*. Later research 
has shown that on a sunny day the lapse rate of 
temperature considerably exceeds the adiabatic rate 
in a shallow layer near the ground. I incline to the 
opinion that the rising air mass resembles a bubble, 
and that it gains vortical velocity in the lower 
unstable layer, and loses it higher up, but is carried 
by its own momentum past its equilibrium position. 
If this view is sound, it follows that a rising current 
should be found only under a developing cumulus 
cloud, but that under a dissolving cloud the motion 
should be downward. It would be interesting to 
know whether gliders con confirm this. 

As regards large cumulus and cumulo-nimbus 
clouds, I find among my War-time notes a number 
of observations on this subject. The temperature 
in the cloud was sometimes lower than in the adjacent 
air at the same level, sometimes higher, and some¬ 
times about the same. On showery or thundery 
days the cumulus clouds are started off in much the 
same way as on fair days. If one watches the clouds 
carefully, one sees that some of the clouds dissolve 
away, while others continue to grow and join with 
others, usually along a belt, and perhaps finally 
form thunderstorms, after a' total period varying 


from two to six hours. Buoyancy is evidently some¬ 
times lacking at the cloud base, but is developed 
higher up owing to the latent heat of condensation, 
provided that the lapse-rate of temperature in the 
surrounding air exceeds the saturated adiabatic rate. 
At still greater heights the cloud top may penetrate 
a moro stab]© layer and again become colder than its 
environment, but in the case of thunderstorms 
buoyancy is usually maintained to above 16,000 feet. 
The strong rising currents of thunderstorms are 
evidently a late development, since otherwise the 
development of the storms would be much quicker 
than it actually is. In the earlier stages there must 
often be a delicate balance between the factors pro¬ 
ducing ascent of air and those opposing it. Hori¬ 
zontal temperature gradients, convergence in the 
horizontal air motion (especially below 2,000 feet), 
or topographical features on the ground play a part 
in most if not all thunderstorms, though these factors 
are ineffective without a suitable lapse-fate of tem¬ 
perature higher up. 

The number of upper air soundings on thunderstorm 
days is now very large, and it is found on these occa¬ 
sions that by far the most potent forces of buoyancy 
acting on an air mass rising through its environment 
act appreciably above the condensation level. In 
the absence of observations in the heart of the storms, 
it is usually assumed that the air rises odiabatically, 
and though mixing between the rising air and its 
environment may modify this in practice, the general 
qualitative conclusion regarding the main source of 
the buoyancy remains unaffected. Another com¬ 
plication is the cooling effect of precipitation, 
especially of hail and snow melting into Tain. The 
air in a shower is normally colder than at the same 
level outside it, often up to 6,000 feet, and probably 
sometimes higher. This destroys the buoyancy of the 
air, and the downward current causing the out- 
rushing squall probably sometimes originates above 
5,000 feet. The shower is maintained by fresh masses 
of rising air at its boundary, usually in front of it 
but sometimes also (or alternatively) behind or at 
the sides. There is thus always a tendency for the 
old parts of showers or thunderstorms to diminish, 
and for the new parts to intensify. 

C. K. M. Douglas. 

55 Kim Park Gardens, 

London, 8.W.10. 

Aug. 23. 

B, 182, 276, Aug. 10, J08S. 

• J . Scot , Meteor , Soc ., 17, 140; 1017. 

• Natuhb, 101, 87, April 4 , 3018. 


The Knock-Rating of Heptine-i 

In the past few years a large number of pure 
hydrocarbons have been tested as regards their 
knock-rating in test engines and it is now possible 
to compare many pure hydrocarbons that boil in 
the petrol range as regards their engine performance. 

Collected data on the knock-ratings of pure par¬ 
affinic, naphthenic, unsaturated naphthenic, aromatic 
and olefinic hydrocarbons have recently been 
published by one of us (F. H. G.) and Evans, Sprake 
and Broom 1 . It was thus desirable to extend this 
list to include a liquid aoetylenio hydrocarbon. 
Heptine-1 was prepared by the method - of Metinier 
and Desparmet 8 and Bourguel* by the action of 
sodamide on 1:1: dichloroheptane, the latter being 
prepared by the action of phosphorus pentachloride 
on heptaldlhyde 4 . In the sodaini<to*di0j^ 
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reaction a technical white oil was used as diluent. 
The product boiling between 98° and 101° C., 750 mm. 
was obtained in a 33 per cent yield ; its physical 
constants were : 

n ir D v =-1-4093, I>JS* ; ( ;-«0-727. 

The knock-rating of the hydrocarbon was deter¬ 
mined in the ‘Ethyl Gasoline 8.30’ (modified Deloo) 
testing unit in a 20 per cent volume blend with a 
standard spirit, the engine jackot temperature being 
100° C. The blending octane number of the hep- 
tine-1 was found to be 79 -5. 

It is of interest to record the knock-rating of this 
hydrocarbon together with representative hydro¬ 
carbons of seven-carbon atoms of other series, each 
being rated on the n-heptane * 0, iso-octane (2-2 4 
trimethylpentane) — 100, standard : 


Hydrocarbon. 

Wending 

Octane Number 

Hoptine— 1 

(At jacket temperature 
of 100" 

70-5 

Hoptene-1 

59*5 

Heptene-3 

113*5 

n-Heptano 

0 

E thy lcycZo pent auo 

57 

Methylc^cZohexane 

75 

CycJohcptono 

20*5* 

1 -Ethy le^cJopentene 

101-5* 

1-Methylo/ciohexene 

132-5* 

Toluene 

113 

•Lovell, Campbell 

and Boyd (see 1 ). 


It is thus apparent that the introduction of a 
double bond into tho heptane molecule in the <x 
position increases the blending octane number con¬ 
siderably, and that the introduction of a treble 
bond in the same position further increases this 
value though not to so great an ox tent. 

A. R. Bowen. 

A. W. Nash. 

Oil Engineering and Refining Department, 
University of Birmingham. 

F. H. Garner. 

Anglo-American Oil Co., Ltd., 

83, Albert Embankment, 

London, S.E.ll. 

1 World Petroleum Congress, London, 1933. 

» BuU. Soc . UAim., 3ft, 481 ; 1024. 

• Ann. Chim., 8. 191, 32ft ; 1026. 

• Hill and Tyson, J. Amor. Ctum. Soc., 50, 172 ; 1028. 


Pleochroism and Birefringence in Crystals 

Prof. W. L. Bragg 1 explains the strong bire¬ 
fringence of some carbonates and nitrates as being 
due to tho interaction of the optical dipoles induced 
in the component atoms. For example, X-ray 
analysis shows that tho carbonate ions in calcite 
have a plane structure, their planes being perpendi¬ 
cular to the optic axis of the crystal. With this 
arrangement, the interaction of the dipoles results 
in a much smaller refractivity for vibrations along 
the optic axis than for perpendicular vibrations. 

The effect of the interaction can also be regarded 
from a slightly different point of view. So far as 
observations in the visible and in the near ultra¬ 
violet regions are concerned, the effect would be 
equivalent to a change in the natural frequencies of 
the ions; for the nitrate, carbonate and similar 
ions, the natural ultra-violet frequencies will be 
increased for vibrations along their axes, while for 


perpendicular vibrations the natural frequencies will 
be diminished. The smaller refractivity for the former 
vibrations than for the latter, follows then as a 
natural consequence. 

On this view we should expect, as wo proceed from 
the visible region towards the ultra-violet, the absoxp- 
tion of these ions to begin earlier for vibrations 
perpendicular to tho axis than for vibrations along 
the axis. That this is actually so for the nitrate ion 
was shown in a previous communication*. We have 
now studied the absorption of several ot-hor crystals, 
namely, calcite, dolomite and ankerite, which are 
uniaxial, and aragonite and potassium chlorate, 
which are approximately so. They all show pleo- 
chroisin in the ultra-violet, which grows stronger with 
decreasing wave-length, the vibrations along their 
optic axes being less absorbed than the perpendicular 
vibrations. 

In strong contrast with these crystals are anhydrite, 
oelestite, barite and selenite, which show practically 
no pleochroism ; as is well known, the birefringence 
of those crystals is very feeble. 

K. 8. Krishnan. 

B, Mukhopadhyay. 

210 Bowbazar Street, 

Calcutta. 

Juno 30. 


* Proc . Roy. Soc.. A.. 105. 370 ; 1024. 
1 Nature, 126, 12, July 5, 1030. 


Integral Right-angled Triangles 

Th,k series of series of a* -+■ 6* = c* in integral numbers 
does not seem to be familiar to mathematical friends, 
so it may be worth stating the foundation of the 
system. 
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The usual 3:4:5 begins here as 4:3:5, under¬ 
lined to catch tho eye. Carried further, at the 14th 
rank we reach 336 : 377 : 505 for instance. There 
are nineteen such triangles without requiring three 
figures. 

Fllnders Petrie. 


The Rise of the Himalaya 

Mr. L. R. Wager, in his interesting letter regard¬ 
ing the rise of the Himalaya 1 , ranges himself on the 
side of those who believe that the outer ranges of 
the Himalaya are in isostatio adjustment. 

Gravity data seem to be opposed to this view. 
Since gravity is in excess at Simla, Chakrata, 
Mussoorie, Lansdowne, Ranikhet, Sundakphu and 
Darjeeling, recent uplifts of these parts, so far from 
favouring isostatic adjustment, have been dia¬ 
metrically opposed to it. 

E. A. Glennie. 

Geodetic Branch, 

Survey of India, 

Dehra Dun. 

Aug. S. 

* NATtms, 1«8, 28, July l, 1 M 8 , 
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Research Items 


Fossil Man in China* In view of the Fifth Pacific 
8oience Congress and the Fifteenth Geological Con¬ 
gress this summer at Vancouver and Washington 
respectively, the Cenozoie Research Laboratory of 
the Geological Survey of China has summarised 
existing knowlodge relating to Poking man and 
the Cenozoie history of China in a single volume 
(“Fossil Man in China”, Geological Memoirs, 
Series A, No. 11). Although contributions from 
members of the Laboratory have appeared in various 
publications, which cover practically the same 
ground, not only is it a matter of convenience to 
have the material collected in one volume, but there 
is also the added advantago of the perspective given 
by the editorship of Prof. Davidson Black, the director 
of the Laboratory, after discussion of various points 
with members of the staff, who havo been responsible 
for work in the field. P. Teilhard de Chardin is the 
author of the first chapter, which deals with the 
Choukoutien deposits and the late Cenozoie of China ; 
Prof. Davidson Black discusses the Sinanthropus 
skeletal remains and other north China fossil homi- 
nidfl ; and P, Teilhard de Chardin deals with the 
Sinanthropus cultural remains and summarises the 
evidence of other ancient cultures in north China. 
Prof. Black emphasises the fact that although each 
section is based on the individual work of the authors, 
the conclusions represent their unanimous opinion 
as a group. As thus presented in new form, and 
especially os representing tho considered conclusions 
of P. Teilhard de Chardin, the material will bo found 
to repay careful examination. It is pointed out, for 
example, that the faunistic evidence of Choukoutien 
points to an interchange with the south, but that 
the situation provides no sound argument for a 
southern derivation of Sinanthropus , since Pithecan¬ 
thropus was provided with a dentition much too 
highly specialised to have been ancestral to Sinan¬ 
thropus. On the other hand, certain difficulties 
remain, such as those which have led Prof. M. Boule 
for one to question tho attribution of the develop¬ 
ment of a lithic industry relatively so advanced and 
the use of fire to a being of a generalised type such 
as Sinanthropus t differing essentially on one hand 
from modern, Neanderthal and Rhodesian man, and 
on the other from the anthropoids. 

Cancer Inheritance in Mice. In a study of the 
inheritance of susceptibility to cancer in mice, Mme. 
Dobrovolskaia-Zavadskaia (J. Genetics , vol. 27, 
No. 2) produces further evidence on this compli¬ 
cated subject. In experiments extending over several 
years she has obtained data from 14 strains num¬ 
bering nearly 1,500 mice. The frequency of cancer 
ranges from less than 2per cent to 75 per cent in different 
strains, although they live together under the same 
conditions and often in the same cages. Four new 
strains are described, three of which were derived from 
mothers which died of adenocarcinoma of the mammary 
gland, and the offspring of which showed 46 per cent 
of malignancy. The other strain produced small 
non-malignant cysts and only 1-7 per cent of mam¬ 
mary adenocarcinoma. Strains showed marked 
differences in the incidence of various kinds of tumour. 
Thus among 12 strains derived from mothers which 
died of mammary adenocarcinoma, three manifested 
no other kind of tumour, while, in the nine remaining 


strains this condition was also prevalent. In another 
strain, tho male parent of which died of sarcoma, the 
females belonged to a short-tailed stock in which 
5 per cent of tho 200 tumours were developed in the 
occipital region. In this strain 45 tumours appeared, 
29 per cent of which were in the occipital position, 
whereas in all other strains only one of 212 mam¬ 
mary adenocarcinomas showed the same localisation. 
This appears to be clear evidence of the introduction 
of a localising effect through a cross, due to the 
presence of a modifier in tho short-tailed stock. 
The hypothesis is introduced of a common gene for 
neoplastic growth in general, with a series of 
accessory modifiers for the various kinds of histo¬ 
logical structure. 

Reaction of Soils upon Animals. The possible in¬ 
fluences of tho chemical conditions of soils upon the 
creatures which exist upon them have not been fully 
realised, and Dr. Stewart MacLagan has studied the 
relationship in a series of selected types (Free. Boy . 
Physical Soc. y Edinburgh, 22, 107; 1933). Indirectly, 
even vertebrates may be affected by tho composition 
of the soil, since acid content is roflected in the com¬ 
position of the herbage and this may be expressed 
in calcium deficiency, as in the ‘bent-log’ disease of 
sheep. Earthworms and snails are most numerous 
in soils which are approximately neutral in reaction, 
and a series of experiments with the primitive inseot 
(Collembola) Smynthurus viridis , showed that soil 
reactions appreciably influenced the duration of the 
reproductive phase, and profoundly influenced the 
reproductive capacity of the insect. Since Collembola, 
like earthworms, swallow soil, it is suggested, from 
morphological and physiological evidence, that they 
also may have the power of modifying the 'acidity* 
of the soil, so that they gradually create a more 
favourable environment for their own existence. 

Anatomy of South Indian Frogs. The half-yearly 
Journal of the Mysore University , vol. 6, No. 1, 
January 1932, recently received, contains & paper on 
the posterior lymph-hearts of certain south Indian 
Amphibia—two aquatic species of Rana , and terres¬ 
trial species of Cacopus and Bufo , In the first two 
examples the lymph-hearts are bilobed and trilobed 
respectively, in Cacopus the lymph-heart is conical, 
in Bufo oval. Thus the lymph-hearts of aquatic 
species suggest the multiple lymph-hearts of certain 
Urodeles. The vascular connexions of the lymph- 
hearts are noted. In other papers the cranial osteo¬ 
logy and the structure of the hyoid apparatus and the 
larynx in three south Indian Engystornatidee (Anura) 
are described and figured. 

Peat Soils and Vegetation in Scotland. At the instanoe 
of the Forestry Commission, the Department of 
Forestry of the University of Aberdoen has under¬ 
taken investigations into the establishment of 
timber crops on peat soils in Scotland and par¬ 
ticularly under west coast conditions os illustrated 
at Inverliver on Loch Awe. Br. G. K. Fraser of the 
Aberdeen Department of Forestry contributes an 
account of these investigations in Forestry Com¬ 
mission Bulletin No. I5 f "Studies of Scottish 
Moorlands in relation to Tree Growth*' (H.M. 
Stationery Office, London, 1939)* Much of the peat 
land m of oourse unsuitable for agriculture, and 
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according to present knowledge, would appear only 
economically utilisable for afforestation purposes. 
The author classifies the different kinds of peat upon 
a broad pedological basis, within which further 
divisions are made according to their structure and 
vegetational origin. It is held that two points emerge 
from the inquiry: first, that there is a lack of success 
in planting trees on that class of peat which is 
characterised by deer grass and heather (the Scirpua 
high moor type) and, socond, tlio value of basic slag 
combined with methods of turf-planting. The Bulletin 
deals with origins and development of peat ; physio¬ 
logical features and vegetation of the western Scottish 
moorland region ; effect of long-continued heather 
burning and grazing upon the moorland vegetation 
of west of Scotland ; peat and its associated types of 
vegetation; soil-forming (edaphic) properties of 
peat; sylvicultural quality of poat soils -as assessed 
by the rate of tree growth ; and sylvicultural im¬ 
provement of peat areas. 

Moisture Confent of Farm Products. A definite need 
exists for ft cheap and rapid method for estimating 
the moisture content of various farm products in the 
field, to enable agriculturists to determine with a 
greater degree of safety whon grain may be stored 
and hay carted, W. H. Cashmore, of the Agricultural 
Engineering Institute, University of Oxford, has 
developed a method, similar to that described earlier 
by Bouyoucos, based on the fact that finely divided 
grain rapidly gives up moisture to alcohol until a 
definite distribution of water between the grain and 
the alcohol is reached (Institute for Research in 
Agricultural Engineering : University of Oxford. 
“A Rapid Method for Measuring the Moisture 
Content of Wheat”. By W. H. Cashmore. Pp. 24. 
Oxford, la.). The amount of water given up to the 
alcohol varies with the moisture content of the grain, 
and can be measured by finding the increase in the 
specific gravity of the alcohol. The necessary appara¬ 
tus is cheap and simple and an estimation can be 
made in half-an-hour. Definite quantities of meal 
and methylated spirits are mixed, stirred, and filtered 
after twenty-five minutes, the specific gravity and 
temperature of the filtrate boing taken immediately. 
The moisturo content of the meal is then read from 
a calibration table, corrections for various sources of 
error being made if necessary. Th© method can bo 
adapted for hay, which is finely cut instead of ground, 
and for soil, the technique varying slightly according 
to the material under examination. It is possible 
that the method might also be adapted for materials 
of high moisture content, estimations of which are 
often difficult and take much time. 

Ice in the North Atlantic* The report for 1932 of the 
International Ice Observation and Ice Patrol Servioe 
in the North Atlantic (U.S. Treasury Department, 
Bulletin No. 22) records a somewhat unusual year 
in the distribution and occurrence of icebergs. While 
the forecast for the number of bergs south of lat, 
48° N. during the first seven months of the year was 
about three hundred, the actual number was 514, 
Until Maroh, as usual, there were very few, but then 
they began to increase rapidly in numbers. April 
had 321, which was some four times the average 
number. May had many less than the average of 
180, whhlUgenerally marks the peak of the south¬ 
ward flow, and in June the season practically ended* 
The r e port gives detailed charts for each month 
shdwfagtktd distribution of ioe. In spite of the fact 


that several bergs drifted on to the recognised steamer 
tracks, there were no shipping disasters due to 
collisions with ice. 

The 42 -Minute Periodicity of After-Shocks* The 
time taken by the earthquake-wave from a focus 
near the surface to travel to its antipodes is almost 
exactly 21 minutes. As the crust near the focus 
remains for some time in a sensitive condition, the 
return-waves, as Dr. C. Davison has shown ( Amer . 
tSeia. Soc. Bull., 23, 57-79 ; 1933), affect the frequency 
of the after-shocks. For example, one of the stronger 
after-shocks of the Kwanto earthquake of 1923 
occurred 41 min. 30 sec. after the great earthquake, 
while the second principal earthquake followed the 
first after the lapse of 1,428 min. 11 sec., or 11 seconds 
more than 34 intervals of 42 minutes each. As a 
rule, the 42-minuto period is confined to the after¬ 
shocks of great earthquakes, but even in those of a 
few earthquakes of semi-destructive intensity, the 
period can bo traced. The maximum of the period 
usually coincides with the return-movements or, and 
especially with the great world-shaking earthquakes, 
halfway between those returns. After on interval, 
ranging from about six hours to six or more days, 
the epoch may be reversed. In certain great earth¬ 
quakes, more than one such reversal may occur. In 
tho Mino-Owari earthquake of 1891, one rooord 
gives 7 reversals in the first 13 days, and, in 
the Kwanto earthquake of 1923, thoro were at 
least 8 reversals in 10 successive days. In moder¬ 
ately strong earthquakes, tho period is perceptible 
for about 15 days; in great earthquakes for 
two, three or even four months. The reversals of 
epoch are due, not to any change in the variable 
force, but to changes in the causes of the after¬ 
shocks, probably to tho tilting of crust-blocks in 
opposite directions. 

Thermal Effects of Certain Elements. Storba-BOlim 
and Dorabialska (Coll. Czechoslovak Cham. Comm 
June 1933) roport that the oxides of soandium, 
yttrium, praseodymium, tantalum, antimony, bis¬ 
muth and arsenic, and scandium formate and 
lanthanum oxalate, produce a small rise of tempera¬ 
ture in an adiabatic calorimeter, whilst other oxides 
(neodymium, samarium, beryllium, etc.) and com¬ 
pounds (gadolinium oxalate, etc.) produce no effect. 
The conclusion is reached that tho elements which 
produce the effect have odd atomic numbers. A 
possible explanation of this result, however, is 
furnished by some experiments of Barry and Barnett 
(J. Amer. Cham. Soc., August), who found a slow 
evolution of heat from massive gold in a calorimeter. 
This effect was shown to bo due to the slow adsorption 
of wafcor vapour on the metal. Tho heat evolution 
in seven hours was 0 0276 gm. cal. per sq. cm. of 
surface, and when extrapolated exponentially to 
infinite time was 0 0397 gm. oal. per sq. cm. The 
quantity of water deposited, determined by direct 
weighing, was for infinite time 24*76 x 10"* gm. per 
sq. om. The rate of deposition was exponential and 
it is thus calculated that the heat developed in tho 
process diminishes from tyi initial value of 7,570 
gm. oal. per gm. to a final value approximating to the 
latent heat of vaporisation, 560 gm. cal. per gm. 
The total heat evolved is 1,601 gm. oal. per gm. 
The phenomenon is not an adsorption in the usual 
sense ; it appears to involve the occlusion of water 
vapour by gold and to be at least affected by capillary 
imbibition. 
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Permanence of Publications and Records 


I T is appropriate that a body such as the Inter¬ 
national Institute of Intellectual Co-operation of 
the League of Nations should make a matter such as 
the permanence of records ono of its concerns, and a 
report (prepared by Mr. E. Whalloy) has recently 
boon published. It is of interest not so much as a 
record of experimental work, but as a statement of 
the attitudes of the countries concerned, for it con¬ 
sists mainly of the replies to a questionnaire asking 
for information on the state of preservation of 
publications anti records and on the most desirable 
methods of preservation. 

The preservation of certain printed and written 
documents is of importance, however small the 
country concerned, but it appears that in many 
instances, such as in Austria, Bulgaria, Cuba, Den¬ 
mark, Holland, Italy and Luxembourg, many of the 
records belonging to the War and past-War periods 
are printed or written with materiaJs whiel will not 
last. Presumably this state of affairs is due mainly 
to the War, but it may also be accounted for, to 
some extent, by the interval which has elapsed 
between the partial replacement of rags by esparto 
or wood pulp and the accumulation of scientific 
evidence as .to the dependence of stability on the 
materials used and on the method of preparation. 

The most useful contributions come from Great 
Britain and the United States, Bince actual specifi¬ 
cations are given, and in the former case the views 
of several Government departments are expressed 
separately. Thus, the Public Record Office notes 
that the decade 1890-1900 may be regarded as the 
danger-period, so far as instability of paper is con¬ 
cerned, while tho Stationery Office contributes its 
various specifications, which incidentally demand an 
all-rag composition with a minimum of added non- 
fibrous constituents. It appears that the British 
Museum takes no special precautions other than the 
exclusion of moisture for the preservation of printed 
books, although manuscripts are, in addition, pro¬ 
tected against dust. The use of papers of special 
quality for copies of publications to be deposited at 
the Museum under the Copyright Act is commended. 
A general report was also received from the Govern¬ 
ment Chemist. 

The subject has roceived considerable attention in 
official quarters in tho United States, and as the con¬ 
clusions reached are based on organised experimental 
work they aro of great interest ; this is particularly 
the case since resistance to discoloration figures in 
the report. This factor, which has been somewhat 
disregarded in tho past, is important not so much 
because the discoloration itself is objectionable as 
because a paper which discolours relatively rapidly 
in sunlight will deteriorate rapidly on storage. This 
is not surprising, since tho discoloration of white 
papers is almost certainly related to degradation of 
the cellulose by chemical impurities. At the same 
time it is unwise to place too much trust on a high 
content of a-cellulose as a guarantee of permanence, 
since the investigations of W. V. Torrey and E. 
SutermeiBter 1 on a number of papers up to 900 years 
old demonstrate that there is no connexion between 
the two ; it is now being gradually appreciated that 
the chemical purity of the paper as a whole is of 
more importance than that of the fibrous portion only. 
No less important than paper fot the preservation 


of the written word is ink. It seems generally agreed 
in all quarters that carbon black is the most desirable 
ingredient, and a recommendation comes from 
Germany to the effect that tho use of blue and violet 
typewriter ribbons for permanent records should be 
prohibited. The work of Hoi week in Norway has 
onablad a specification to be compiled for ink, and a 
mobile, quick-drying, non-fading iron and tannin 
black ink, which is free from acidity and resistant to 
light, water or alcohol is preferred. 

Tho recommendations of the Committee should 
serve as a valuable guide to those responsible for the 
selection of paper. Paper of appropriate chemical 
purity made from unbleached rags is still preferred i 
and iron tannate inks, and carbon papers and type¬ 
writer ribbons preparod from carbon black, are 
considered to be the least destructive of those 
available. At the same time it is appreciated that 
these are not ideal, and there appears to be scope for 
further work on the subject of inks. The publication 
of special limited editions of newspapers on a rag 
paper is to be encouraged, and all documents should 
be bound as soon as possible. 

An important recommendation refers to conditions 
of storage. Extremes of temperature, humidity and 
fight are the most potent accelerators of deterioration, 
but dust, insects and bad binding also play a part. 
In this connexion it is understood that humidity and 
temperature control has been installed at the Archives 
Building at Washington, D.C. Permanent displays of 
documents are undoubtedly responsible for hastening 
deterioration, and aro therefore undesirable. The 
chemical purity of the air is also worth consideration 
since A. E. Kimberly* and others have recently 
shown that books from libraries in towns deteriorate 
more rapidly than those from country libraries, pre¬ 
sumably owing to the higher sulphur dioxide content 
of the air in the former case. 

Finally, the committee decided that a bulletin 
should be issued from time to time as a means of 
directing attention to recent developments in science 
which have a bearing on the above matters. 

This article would be incomplete without reference 
to a report of the Technical Association of the 
American Pulp and Paper Industry which has just 
appeared 3 . In addition to discussions of the indiv¬ 
idual effects on stability of the various fibrous and 
non-fibrous constituents of paper, this attacks the 
difficult problem of accelerated ageing tests. These 
tests usually involve a determination of the change 
in certain physical tests (for example, resistance to 
folding) after heat-treatmont under specified con¬ 
ditions. Unfortunately it is impossible to test the 
value of such tests other than by oxposure for many 
years, but the opinion is expressed that they are of 
questionable value for inclusion in specifications. In 
the meantime, therefore, the only reliable alternative 
is to select a paper similar to those which have 
already stood the test of time, and it seems that 
until the passage of time provides us with more 
information coneeming the behaviour of wood and 
esparto pulps, unbleached cotton, hemp or flax fibres 
will continue to hold the field as the basis of durable 
papers. J. 0. 


* Paper Trade Tech. Sea. 98, W7 ; 1983. ^ . 

* Bur , Stand . Mitt . Ptfl ., jfo e, 1*8 Md 140; 1983. 

* Paper Trade J. t Tech. 0eo., 97. 87; 1988. 
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Learned Societies and Co-operation in Research 


D R. R. E. MORTIMER WHEELER showed no 
little wisdom in his selection of a subject for 
his presidential address to the Conference of Delegates 
of Corresponding Societies at the Leicester meeting 
of the British Association. The position of the learned 
society in relation to the present tendency towards 
the centralisation and co-ordination of scientific 
research is beoorning increasingly difficult. This 
applies more particularly to the local learned society 
of the older type, in which the amateur naturalist or 
archaeologist once flourished. In London and the 
larger provincial cities* more especially if these 
happen to be university centres, a professional 
element helps to direct the activities of the society 
and to keep it in touch with scientific movement. 
Dr. Wheeler, however, evidently had in mind the 
smaller society of the provinces, which has done 
valuable work in the past, but at the present day is 
in danger of losing that enthusiastic support, which 
as the British Association has reason to know, was 
a valuable adjunct in securing the conservation of 
local antiquities or other material of scientific interest 
or importance, as well as in local scientific observation 
and record. 

In urging tho co-operation of local scientific 
societies in the promotion of scientific research by 
assisting in tho work of centralisation and delegation, 
Dr. Wheeler drew his arguments in the main from his 
own subject of archaeology. Ho indicated how by 
such co-operation tho societies would assist in the 
avoidance of wasted effort and overlapping, and 
reform! more particularly to tho scheme which Sir 
Charles Peers, as president of the Society of Anti¬ 
quaries, had drawn up, after consultation with local 
archeological societies, for a considered policy of 
research, Dr. Wheeler point ml out that the local 
societies of a generation or two ago promoted a great 


deal of research, varying widely in value, which, if 
it did not create a scientific understanding of archaeo¬ 
logy, established a widespread sympathy and under¬ 
standing of that study. He went on to say, however, 
that the growth of professionalism in archasology, 
made necessary by the requirements of scientific 
technique, is bringing about an ever-widening rift 
betwoon tho professional and the layman, which is 
endangering tho sympathy and help of tho latter— 
more necessary in this branch of knowledge than in 
any other. 

As a first stop towards the re-establishment of 
sympathy between professional and layman, Dr. 
Wheeler deprecated the use of an obscure and pre¬ 
tentious technical tonninology, which in archaeology 
is noticeably becoming a jargon, in favour of a 
language intelligible to the genoral public—a dis¬ 
cipline for the scientific worker which would compel 
a constant simplification and valuation of ideas. 
Secondly, he urged greater co-operation and more 
frequent opportunities of meeting between the learned 
societies of metropolitan centres and local learned 
societies. Co-operation in drawing up and carrying 
out schemes of organisod scientific research was 
indicated as a possibility. In this connexion, in 
amplification of the term ‘useful’ as applied to such 
co-ordinated research, he referred to the work of the 
South-Eastern Union of Scientific Societies in ascer¬ 
taining the distribution of a certain species of 
anopholino mosquito, which helped to counter the 
danger of a Bpread of malaria in England after the 
War. With this as an example, Dr. Whoolor empha¬ 
sised tho ail vantage to be gained from regional 
congresses or unions of scientific bodies us machinery 
for stimulating and co-ordinating effort, and referred 
to the steps which are being taken to form such a 
union for the midland area of England. 


Plastics and 

I N a lecture delivered by Prof. G. T. Morgan at 
the Plastics Industrial Exhibition at the Science 
Museum, South Kensington, on July 19 and printed 
in Chemistry and Industry of Aug. 18, reference was 
made particularly to numerous intermediates of 
which formaldehyde, urea, thiourea and the tar acids 
are notable examples, since those enter into the 
composition of various typical artificial resins. These 
products have received particular attention at the 
Chemical Research Laboratory, Toddington. 

Formaldehyde is manufactured by dehydrogen¬ 
ating methyl alcohol in presence of a catalyst such 
as copper or platinum, the former metal being 
preferred industrially. Methyl alcohol is derived 
either by fractionation from crude wood spirit 
obtained in wood distillation, or from high pressure 
synthesis. The latter process, which is especially 
serviceable in countries where coal is more plentiful 
than wood, is based on the condensation which 
occurs between carbon monoxide (l vol.) and hydro¬ 
gen (2 vole.) when this gaseous mixture is circulated 
at 400® and under a pressure of 200 atmospheres 
over a oatWyst suoh as basic zinc chromate, which 
becomes reduoed to zino chromite. The main pro¬ 
duct (about 99 per cent) is methyl alcohol (methanol), 
hut small amounts of higher primary alcohols 


their Genesis 

(propyl and butyl) are also formed. Formaldehyde 
itself is a gas which dissolves readily in water so 
that it generally occurs in commerce as the 40 per 
cent aqueous solution known as formalin. It also 
occurs as polymerised paraformaldehyde and as its 
condensation product with ammonia, when it yields 
a colourless crystalline compound, (CH,) # N 4 , known 
as hexamethylenetetramine, hexamine, hexa or 

H.M.T. 

Enormous quantities of urea are now produced by 
high pressure processes from carbon dioxide and 
synthetic ammonia. Thiourea is made by heating 
ammonium wfothioeyanate at 140°, when a molecular 
rearrangement occurs recalling Wfihler’s original 
synthesis of urea in 1828. By acting on either urea 
or thiourea alone, or a mixture of the two, with 
formaldehyde in presence of an alkali, syrups are 
obtained which are of tho heat convertible resin class, 
so that they can yield moulded articles when mixed 
with paper pulp and heated under pressure. The 
glyptal resins are usually derived from glycerol and 
phthalio anhydride, And several procedures were 
mentioned whereby modifications can be effected in 
this group of plastios. 

The phenol-formaldehyde resins are based on the 
pioneering work of L. H. Baekeland (1908). A resin 
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of the bakelite type may be produced from a fraction 
of low temperature tar boiling at 180°-200° and the 
appropriate amount of formalin heated in the 
presence of the triethylamine as catalyst. The mix¬ 
ture speedily resolves itself into three layers, a super¬ 
natant layer containing neutral tar oils, a middle 
aqueous layer representing the water originally 
present in the formalin, and a bottom layer of crude 
resin. In practice this product may be purified either 
by solvent extraction or by steam distillation under 
reduced pressure. In this process, where the tar 
acids have not been isolated by the usual successive 
treatment with an alkali and acid, the main products 
are bakelite resin, a resin of the Novel ale typo 
extractible with organic solvents and used for spirit 
varnishes, and the neutral tar oils. In spite of the 
mixed character of the phenols, the resulting bake- 
lit© resins havo been shown to have quite satisfactory 
electrical and physical properties. 

In addition to monohydrio phenols immediately 
derivable from coal tar, resorcinol and the naphthols 
have been suggested as resin components, especially 
for gramophone records. During the last throe years, 
suggestive experiments have been made on con¬ 
densations between formaldehyde and acetone. One, 
two, four or soven molecular proportions of aldehyde 
react with acetone and some tliree intermediates arc 
obtained which have the property of res indication. 
The resulting resins are colourless and transparent; 
they may be either hard and vitreous or elastic, 
depending on the experimental conditions. Resins 
of the non-heat convertible type are obtainable by 
condensing formaldehyde with various aromatic 
hydrocarbons such as toluene and naphthaline. 

Formaldehyde interacts vory readily with aro¬ 
matic amines even in aqueous solution or suspension. 
Such condensation products have recently been 
employed as intermediates in the production of rosins 
for laminated board, having good electrical properties. 

Attention was also directed to the increasingly 
important class of polymerisation resins. One of 
the most suggestive of this type, baaed on vinyl 
acetate, lias been recommended for use in moulding, 
panelling and as a substitute for glass. Reference 
was also mode to the polymerisation resins from 
acrolein, styrene, coumarono and indeno. Styrene 
resins, which diminish a tendency to water absorption 
noticeable in vinyl resins, have been applied in 
making fountain-pen reservoirs. Coumarone and 
indene resins find their way into chewing gum and 
linoleum. Chlorinated diphony 1 resins (aroclors) and 
toluene-p-sulphonamide rosins, both possessing useful 
plasticising properties, were also mentioned. 


University and Educational Intelligence 

The firm of Messrs. W. H. Allen, Sons and Co., of 
Bedford, has long paid particular attention to engineer¬ 
ing training. Mr. R. W. Allen, the present head of the 
firm, referred to this subject in his presidential address 
to Section G (Engineering) of the British Association. 
He pointed out that the engineering industry cannot 
be carried on efficiently without a continuous supply 
of highly-trained engineers and craftsmen, and it is 
necessary to provide workshop training for throe 
main classes of students. First, there is the student 
who wishes to become a professional engineer, 
capable of taking highly responsible positions on the 
administrative, executive and technical side of the 


industry and for whom a university training is 
desirable, ensuring that thorough grounding in the 
fundamentals without which no engineer can be 
complete. Then there is the student who comes 
into the works direct from the public or secondary 
school, who may by enthusiasm and determination 
attain to the same positions as the university-trained 
man. Lastly, there is the training of craftsmen by 
apprenticeship, to whom, however, the way to higher 
positions must not be barred. The ‘scholarship 
ladder’ from the elementary school to the university 
must have its equivalent ‘apprenticeship ladder* in 
the works ; it must be just as possible to-day os it 
was a century ago for a George Stephenson to begin 
at the bottom and achieve tho heights. In every 
case, training should not bo confined to the material 
and technical side, and although the passage of a 
student through the works may appear to be a 
severe and laboriously practical affair, it should at 
the same time engender a spirit very much akin to 
the public school spirit, which is essential to the 
formation of a true engineering character. 

The American University of Beirut, now in its 
sixty-seventh year, publishes in the current issue of 
its Bulletin of Information statistics of enrolments 
year by year from its foundation. Those show that, 
excluding the preparatory school, there has been a 
continuous growth in numbers since 1920 from 381 
to 1,004. The last figure includes 638 in a faculty 
of arts and sciences, 126 in the school of modioine, 38, 
68 and 17 respectively in schools of pharmacy, 
nursing and dentistry, 64 in an institute of music 
and 163 in a French school on the lines of the seven 
higher classes of a lyc^c. The University is a private, 
non-sectarian institution, no Government subsidies 
have ever been received, and there is no connexion 
between it and the Government of the United States. 
Character-training is one of its principal aims and 
religious exercises are a part of the daily routine. 

In “Tho New Home-making Education’* (Bull. 
No. 3 of 1933, Washington, Government Printing 
Office, pp. 56, 10 cents) the United States Com* 
missioner of Education presents a digest of a series 
of addresses which constitute an answer to the 
challenge of Aldous Huxley’s “Brave New World”. 
The forces which are making for th© disintegration 
of homo and family life oro analysed, and brief 
accounts are given of the educational measures 
actually in operation or projected by which it is 
hoped not merely to salvage the home, but also to 
rehabilitate it as a permanent and fundamental 
element of American civilisation. Various aspects 
of the problem are first stated from the points of 
view of the Federal Office of Education, of super¬ 
intendents of schools, and of college presidents. These 
statements are followed by papers by an economist, 
a sociologist, a historian and a home economist, and 
finally there are proposals by various eminent 
authorities on education. The notion that the family 
as an institution has reached a stage of obsolescense 
and is destined inevitably to give place to a different 
grouping is combated with the thesis that, on the 
contrary, it has now, thanks to the increased pro¬ 
ductivity of labour making it possible for the poorest 
parents to have ample leisure for attention to 
their children, an unprecedented opportunity for 
developing its latent possibilities of service to 
humanity. 
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Calendar of Nature Topics 

Most Northerly Position of the Doldrums 

The circulation of the air over the tropical and 
aub-tropical parts of the Atlantic and Pacific Oceans 
comprises the north-east and south-east trade winds, 
and a region near the equator of calms and light 
variable winds, termed the ‘doldrums’. The simplified 
explanation usually given for this circulation is that 
the heating effect of the sun being greatest near the 
equator, the warmed air rises there and is replaced 
by cooler air flowing in from each side ; the latter, 
deviated towards the west by tho earth’s rotation, 
forms the trade winds. In the northern summer 
the greatest heating occurs to the north of the 
equator and tho whole circulation tends to move 
northward, but tho air takes its temperature mainly 
f rom the sea, and owing to the sluggishness with which 
great volumes of water respond to seasonal changes 
of temperature, the movement of the circulation lags 
behind that of the sun, and the doldrums do not roach 
their most northerly position until early in September. 
For the same reason, the most southerly position 
is not roachod until March, 

British Foxes 

An early clearing of tho fields as was possible 
under harvest conditions in England this year, 
enabled tho September cub-hunting to comruenoe 
somewhat earlier than usual. From tho fox-hunter’s 
point of view, cub-hunting is necessary to roduco 
the abundance of foxes in certain areas, for too 
many foxes, rather than too few, spoil sport when 
fox-hunting commences in full in November. It has 
generally been stated that tho British fox, Vulpea 
vulgaris, like the phoasant, and the capercaillie, 
would have become extinct but for its preservation 
in the interests of sport. Tho avorage fox stands 
about fourteen inches at the withers and averages 
some three foot in length, with up to 17 lb. for a 
dog and 14 lb. weight a vixon; but somo large 
specimens are on record. In the Zoologist , 1849, 
J. Duff recorded a Durham specimen woighing 70 lb., 
measuring 4 ft. 9 in. from tip to tip, and the height 
at the shoulder 1 ft. 10J in. In all probability, the 
70 lb. is a mistake for 17 lb. in Duff’s record. E, A. 
Vaughan (Field, Feb. 8, 1913) recorded one dug out 
in Dorsetshire with the fox and the bag it was 
weighed in totalling 25 lb M and in tho following issue, 
F. Gooding, huntsman to the Monmouthshire Hunt, 
recorded a dog fox of 24 lb. F, C. W. Rushworth 
(Field, March 4, 1916) recorded a fox of 28 lb. 14 oz. 
killed near Keighley, Yorkshire. Pure white foxes 
have occasionally been recorded and Millais states 
that pied ones are not rare. A black fox with a white 
tog was seen several times in Leicestershire in 1923 
but not killed, and a black fox has occurred in the 
New Forest (Zoologist, pp. 17, 97 ; 1890). 

Icelandic Ducks begin to reach Britain 

Although it is probable that some of the Icelandic 
passerine birds may already have arrived in Britain, 
and although the only tufted duck ever recovered 
with an Iceland ring was shot in Cheshire in August, 
it is in mid-September that the regular south- 
ward movement of these northern nesting ducks 
begxn$» ns shown by the results of P. Skovgaard’e 
ringing from 1925 until 1929 (Proc. Seventh Intern. 
Gmitfa. Cong„ Amsterdam, 1931, p. 392). Amongst 


them the wigeon leads, and of four individuals 
recovered in September, three have been found in 
Scotland. Indeed it would appear that the majority 
of Iceland wigeon, on their first migration, winter in 
Scotland and Ireland, although older birds have 
generally been found farther south, even exceptionally 
in the north of Italy. 

In another respect the dispersal of wigeon from 
Iceland is peculiar, for of the 29 individuals recovered 
(out of 294 ringed) four have occurred on the eastern 
seaboard of North America. As a rule, howovor, duck 
migration from Iceland is in a south-easterly direc¬ 
tion to or through the British Isles, to Holland, the 
basin of the Rhino, and even to the Mediterranean Sea. 
For example, of 125 marked teal, eleven have been 
recovered, all on tho line of route indicated ; and of 
23 golden plover recovered out of 341 ringed, not 
one lias occurred without the boundaries of the 
south-eastern route. 

Unwelcome Gifts to Japan 

About 1900, the United States presented (inad¬ 
vertently) the poa-weevil ( Bruchus pisorum) to Japan, 
and in some ton years it had become distributed 
throughout the whole country. Twenty years later, 
Europe, having already sent samples of her boan- 
woovil (Bruchus rufimanus) to New Jersey in 1870 
and to tho Chicago Exposition in 1893, contributed 
this additional pest to Japan either direct or by way 
of the United States. The invasion may be a serious 
one, for Japan in 1930 cultivates! 41,190 hectares of 
broad beans, yielding a crop of 859,735 hectolitres. 
Accordingly Akira Kami to, of the Ministry of Agri¬ 
culture at Tokyo, has been studying the habits of tho 
beetle in Japan (Proc. Imp. Acad. Tokyo, 9, 137 ; 
1933). September marks the close of its larval stages 
for the year ; for although only one generation soems 
to be reared each year, it spreads over many months, 
from the egg-laying of late April to mid-Juno to the 
last of tho pupSB from which tho adults emerge in 
October. Tho adults hibernate through the winter, 
reduced to a stato of inactivity below 10° C., and 
showing slight activity when the temperature rises 
above 10 u and moderate activity above 15°. In tho 
state of hibernation, sheltered amongst stored beans, 
it survives for from seven to more than nine months, 
a viability very different from that of the active 
insect of summer, which lives for an average of only 
34 days when supplied with abundance of food, and 
for 15 days without it. 

Catch Cropping 

One of the aims of arable farming is to produce 
the maximum amount of dry matter per acre suit¬ 
able for direct sale or for feeding to livestock. An 
early season, such as tho present one in England, 
ena bles a catch crop to be hurried in after harvest 
with the best prospect of success, provided that 
there is sufficient moisture left in tho land for ger¬ 
mination. Stubble turnips, Italian rye grass, rye, 
tares, or Trifolium can all make useful growth and 
provide good food for the following April, a time 
when fresh green food is most acceptable, as the 
pastures will not yet be fit to stock. Every day in 
August and September counts, and rapid preliminary 
cultivations are essential. If not required for feeding, 
these crops make green manures, and by covering 
tho land in the winter they will have immobilised 
much of tho nitrate which would otherwise have 
been washed out. They also contribute a supply 
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of organic matter to the soil. Given clean land in 
a high state of fertility, and the means of conducting 
tillage operations at speed, catch cropping is a 
practicable method of using the growing season to 
the best advantage. This year winter oats and barleys 
were cut in the third week of July in many districts 
of England, presenting excellent opportunity for 
catch cropping. 


Societies and Academies 

Dublin 

Royal Dublin Society, July 27. G. Cruess-Callag¬ 
han and M. J. Gorman : Characteristics of Bacterium 
violaceum, Schrotor, and some allied species of violet 
bacteria. Cultures of violet bacteria isolated from 
water samples appeared to be differont from species 
previously described, but a comparative study of 
these cultures, and of as many as could be obtained 
from laboratories and collections elsewhere, led the 
authors to conclude that all those examined could, 
notwithstanding numerous differences among them, 
be regarded as strains belonging to three specific 
groups, namely, B. violaceum , SohrOter, B. janthinum , 
Zopf, and B. amethystirmm, Ei sen berg. 

Paris 

Academy of Sciences, July 24 197, 285-964). 

Gabriel Bertrand and L. Silbekstein : The 
sulphur and phosphorus in the various parts of the 
wheat grain. The fact that earlier analyses have 
usually been carried out on the ash instead of the 
wheat has led to too low a figure being accepted 
for sulphur. The ratio of sulphur to phosphorus 
varies from 0-09 in the bran to 1-039 in flour. R. 
Fosse and A. Brunei, : Tho presence of allantoic 
acid in fungi. Tho examination of more than twenty 
varieties of fungi showed allantoic acid in proportion 
between 0-14 und 6 -72 gm. per kgin. of dry plant. 
P. Raohkvrky : A characteristic criterion of con¬ 
formal representations. Jules Sire : The problom 
of Dirichlet, tho potential function and the ensemble 
of irregular points. Maurice Gevrey : Some 
questions concerning the elliptic and parabolic 
types. Use of the peripheral or spatial mediation. 
Unicity of solutions of systems of equations. Aur&- 
uan Doncescu : The determination of the flame 
temperatures during expansion in internal com¬ 
bustion motors. The method used is based on that 
proposed by F6ry in 1903 for the optical determina¬ 
tion of the temperatures of non-luminous flames. 
Experiments with three different fuels are recorded 
os curves. A. Przkborski ; The forces depending on 
accelerations. Hadamard : Remarks on the pre¬ 
ceding h >te. Ch. Racine : A class of solutions of 
tho gravitation equations of Einstein. L. Gold- 
stein : The theory of complex photoelectric effects. 
Jean Guastalla : The equation of state of mono- 
molecular films and comparison with the experi¬ 
mental results. P. Biquard : The absorption 
coefficients of ultra-sounds by different liquids. 
L£on Gbhxet : The variation of the intensity of 
the radiations emitted by a quartz mercury vapour 
lamp during the period of lighting up. Measurements 
of the intensities of the rays emitted by two arcs, 
one stable after running for some time, the other 
just started. E. Bauer, M. Magat and A. da 
Silveira : The Raman epeotrum of calcium nitrate. 
Previous work by the authors arid by Grassmann 


has shown that the Raman line 720 of the nitrate 
ion is doubled in very concentrated solutions of 
certain nitrates. Further experiments are described 
whioh disprove the hypothesis of Grassmann, that 
the effect is due to the presence of undissooiated 
molecules of calcium nitrate. Paul Soleillbt ; 
The calculation of the amount of polarisation of 
radiations omitted by resonance, Grinberg : 
Emissions of positive electrons by the y-radiation of 
Ra(B + C). G. Mano : The slowing down of the 
a-rays. Comparison between theory and experiment. 
M. Briand, P. Dumanois and P. Laffitte : The 
influence of temperature on the limits of inflamma¬ 
bility ofaomo combustible vapours. Data are given 
for the vapours of benzene, toluene, cyclohexane and 
cyclohexene for temperatures between 100° C. and 
250° C. T. Mounajed : The volatility coefficient of 
hydrochloric acid in anhydrous ether. Raymond 
Amiot : The adsorption by carbon of some phenols 
and polyphenols in aqueous solution. Mllk. B. 
Gredy : The acetylene linkage. Study of a series 
of 2-acetylenic hydrocarbons. Raman spectra of 
four hydrocarbons R.C-C.CH*, where R is methyl, 
ethyl, propyl or butyl. M. Prettkk : The influence 
of active nitrogen on certain oxidation reactions. 
The oxidation of carbon monoxide is accelerated by 
active nitrogen, and the temjierature of inflammation 
is lowered. Pierre Thomas and Mlle. C. Kalman : 
The action of various sugars on the roaction of solu¬ 
tions on sodium molybdate. A. Bouchonntct, Mmk. 
Trombh and Mlle. Petitpas : The nitration of 
cellulose. The use of 99-9 per cent nitric acid in 
the presence of mineral salts (ammonium nitrate, 
potassium nitrate) gives nitrocelluloses containing 
up to 13 -87 per cent nitrogen. R. Levaillant : 
The preparation of some ether salts of chlorsulphonic 
acid or of sulphurous acid, P. Rumpf : A new 
colour reaction of aldehydes. Tho reagent is a 
solution of rosanilino hydrochloride in anhydrous 
formic acid : the colour changes are followed with 
the spectroscope. P. Duqu^nois : The distinction 
between trivalent and pentavalent antimony by the 
formation of antipyrine iodostibnate. The reagent 
of Caille and Viel (antipyrine dissolved with potassium 
iodide) gives a golden yellow precipitate with anti- 
monous salts, and with antimonio salts a brick-red 
precipitate. Jacques Fbomagkt : The presence of 
the Gigantopteris nicotinaifolUe flora in Haut-Laos 
and tho stratigraphy of the Indosinides. Mme. Y. 
Labkoustk : The periodic components of Love's 
waves. Mlle. A, Dusseau : The sporogonesis of the 
hybrid Triticum haplodurum resulting from the 
crossing of two Triticum vulgare . G. Petit ; A blind 
fish found in fresh water in a cavern in Madagascar : 
Typhleotris madagascariensis. A. Gruvel : The 
distribution of some species of molluscs in the 
lagoons of Lake Timsah (Suez Canal). R. Bonnet ; 
The validity in the Foecilotherms of the Terroine- 
Sorg-Matter law on the magnitude of the endo¬ 
genous nitrogen expenditure. Georges Bou»- 
guignon : Vestibular triple chronaxy. B. Trouve- 
lot, Laoottk, Dussy and ThAnard : The elementary 
qualities of the plants supplying Leptinotaraa decern- 
lineata with food and their influence on the behaviour 
of the insect. Augustin Boutarjc, Maurice Piettbjj 
and Mlle. Madeleine Roy : The physico-chemical 
study of the flocculation of serum albumen by 
resorcinol. Ij&on Vbixuz : The neutralisation of the 
diphtheric toxin by some heterocyclic molecules. 
The toxins of tetanus and diphtheria behave differ* 
ently as regards their neutralisation by organic 
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molecules; thus sodium diiodosalioylate is very 
active in neutralising the tetanus toxin, but reacts 
weakly with the diphtheria toxin. Details are 
given of the behaviour of the diphtheria toxin with 
ninhydrin, and with the sodium salts of rotenio aoid 
and dihydrorotenic acid. G. Finzi : The properties 
of the blood serum and of the lactoserum of animals 
hyperimmunised against tuberculosis. 

Cape Town 

Royal Society of South Africa, May 17. I. ScHRUtB 
and H. Zwarknstkin : (1) The effects of castration 
on the urinary creatinine of female rabbits. As late 
as eight months after castration, no change is seen in 
the urinary creatinine excretion of female rabbits. 
About the ninth month past castration, a definite rise 
is evidenced and a month later there is a maintained 
rise of 25-35 per cent. This rise is of the samo order 
os that occurring in castrated male rabbits, but the 
interval between castration and the rise is from three 
to four times as long as that of the males. (2) The 
effects of injection of ovarian suspensions, ovarian 
extracts and testicular extracts on the urinary 
creatinine of normal and castrated female rabbits. 
Injections of ovarian suspensions and extracts cause 
a drop in the high creatinine excretion in castrated 
female rabbits to pro-castration levels. The drop is 
transient and in a day or two after injection the 
creatinine excretion is once more at the normal 
castration level. In normal animals the effect is 
slight. Testicular extracts, prepared in the same 
way as the ovarian extracts, act similarly to the 
latter. K. H. Barnard : South African caddis-flies 
(Trichoptera). This is a furthor report on the fauna 
of the mountain ranges of the south-west Capo. A 
large iminber of new species has boen discovered and 
the larval and pupal stages of representatives of 19 
out of 23 genera found in tho Capo area have boen 
correlated with the adults. R. A. Dart : The dis¬ 
covery of a Stone Age manganese mine at Chowa, 
North Rhodesia. 

Rome 

Royal National Academy of the Lincei, April 2. 
Francesco Severi : Thoory of the equivalence series 
on an algebraic surface : operations on the series (2). 
A. Bemporad : Stellar currents in Ursa Major. Com¬ 
parison of the astrographic catalogue of Catania with 
the Yale IV catalogue reveals undoubted indications 
oi the existence of these currents. 8. Cinquini : 
Successions of functions converging towards a holo- 
morphic function. J. Doubnoff : Tensors of a single 
divergence. M. Ghermanesco : The analyticity of 
the solutions of oertain equations to partial, non¬ 
linear derivatives. 8. Golab : An integral invariant 
relative to generalised metric spaces. A. Maroni : 
Dimensions of the linear series of minimum order 
containing partially, without fixed residue, a given 
completeTinear series. A. MASorrn : The transversals 
of an isothermic system. W. Stepanoff j Levi- 
Civita's problem concerning mean movement. A. 
Tonolo ; Integration of the Maxwell-Hertz equations 
in uniaxial crystalline media. J. C. Vionaux : Total 
flammability by Borel’s method. Various conditions 
for the growth of the general term of a Borel sum- 
raable series if it is to become totally summable, are 
considered* M. Haimovici ; A mechanical interpre¬ 
tation 6f Levi-Civita’s parallelism. R. Einatjdi : (1) 
Reduction of the rank of canonical systems. (2) 
Forbidden due to nuclear spin. The theoretical 
determination df the intensity of the lines of a 


bivalent element corresponding with the passage 
from the term to the terms *iV and *P 0 is dis¬ 
cussed. L. Pincherle : Intensity of the X-ray line 
spectrum of tungsten. Use is made of Dirac's 
relativistic auto-functions, calculated by the Thomas- 
Fermi statistical method, to calculate the relative 
intensities of the K and L tungsten lines more 
accurately than has been previously done. G. R. 
Levi and D. Ghiron : Amorpho-crystalline trans¬ 
formations of arsenic and antimony. With arsenic, 
this transformation is accelerated by various catalysts, 
hydriodic acid being especially aetivo. No trans¬ 
formation point exists and the change may bo 
effected at 180°, which is lower by 90° than the lowest 
temperature hitherto recorded for the process. 
Antimony is obtained amorphous in presence, and 
crystalline in absence, of its chloride. Amorphous 
and explosive antimony are one and the same sub- 
stanoo, which changes into the crystalline form, in 
absence of catalysts, between 250° and 100°. All the 
bismuth preparations examined proved crystalline. 
Fl. G. E lise I : Observations on the ontogenesis of 
the ligneous sieve tissue in Mesembrianthemum. B. 
Borghi : Trypanosomiasis and avitaminosis (1). 
Rickets and Trypanosoma Leivisi . This trypanosome 
multiplies equally well in rats on normal diet and in 
those on rochitogonic diet. In rachitic rats it develops 
an indirect pathogenic action, aggravating the 
symptoms duo to the deficient diet. A. FoA : Action 
of radium emanation on single cells or groups of cells. 
At the ordinary temperature, radium emanation 
apparently causes no cellular changes in the fibro¬ 
blasts or myoblasts of tho hoart and skeletal muscles 
of hen's embryo, but at 38° marked modifications are 
produced. The phenomena are regarded as due 
principally to the a-rays and only partially, if at all, 
to the p- and Luisa Pozzi : Proteolytic 

enzymes in tho organs of scorbutic guinea-pigs. In 
scorbutic guinea-pigs tho normal enzymic activity of 
certain organs (liver, kidneys, muscles) on Meucyl- 
glycine is maintained, but the activity of the catepsio 
proteinoses of the kidneys and especially of the liver 
is enhanced. L. Volterra D’Angona : New aspects 
of the plankton of Lake Nemi. 

Washington, D.C. 

National Academy of Sciences (Proc, t 19, 389-475, 
April 15). Harlow Shaplky : On the distribution 
of galaxies. Photographic plates taken with the 
Bruce 24-in. refractor now provide data of about 
one hundred thousand faint exterual galaxies. The 
present survey goes to magnitude 18 2 and again 
emphasises the greater richness of the northern 
galactic hemisphere. Alan W. 0. Menzies and 
Donald A. Lacoss : Influence of intensive desicca¬ 
tion on certain physical properties of benzene. Glass 
apparatus was used, so constructed that in the com¬ 
pleted apparatus superheating could not occur; 
capillaries were avoided, no mercury or stopcocks 
were present, the whole could be strongly heated and 
it could be charged under dust-free conditions. The 
maximum rise of boiling point observed, practically 
stationary after twenty months, was 2*2°, under 
dust-free conditions at about atmospheric pressure. 
Th, Dobzhansky : On the sterility of the inter¬ 
racial hybrids in Drosophila pseudo-obscura. These 
hybrids are partially fertile females and completely 
sterile males. The latter is due to profound dis¬ 
turbance of spermatogenesis, including failure of 
chromosome pairing at meiosis. Clyde E. Keeler 
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and W. E. Castle , A further study of blood groups 
of the rabbit. The agglutinogens arojpresent in new¬ 
born rabbits and even in embryos. They do not pass 
through the placenta, whereas the antibodies (agglu¬ 
tinins) do. They are gene-determined mutational 
characters inherited in Mendelian fashion. Agglutinins 
are not inherited characters. Sew all Wright : (1) 
Inbreeding and homozygosis. A mathematical dis¬ 
cussion using the method of path coefficients for the 
case of sex-linked genes. (2) Inbreeding and recom¬ 
bination. Chester Stock : HyeenodontkUe of the 
Upper Eocene of California. A. S. Hoy : The effect 
of helium on the continuous and secondary spectra 
of hydrogen. The lines of the triplet system are 
increased in intensity relative to tho singlet system 
and the continuous spectrum is stronger. This is 
considered to be due to the limitation of electron 
velocities by tho helium. J. C. Hudson and H. G. 
Vogt : K series spectrum of tungsten. The apparatus 
used was a General Eleotric Pyrex tube working at 
constant potential difference (165 kv., 8 ma.), and a 
calcito crystal ; distance from axis of spectrometer 
to photographic film about six metres. An evacuated 
steel tube is between the first slit (0 - 2 mm. X 30 mm.) 
and the crystal. ($- and y -doublets are revolved and 
the wave-length of the S-line measured. Jesse 
Douglas : An analytic closed space curve which 
bounds no oriontable surface of finite area. Joseph 
Miller Thomas : Regular differential systems of tho 
first order. W. Seidel : Note on a metrically 
transitive system. G. C. Evans : Application of 
Poincar6 T s sweeping-out process. O. Veblen : 
Geometry of two-component spinors. George D. 
Birkhoff : Correction to the paper on some re¬ 
marks concerning SchrOdinger’s wave equation. 


Forthcoming Events 

British Association for the Advancement of Science 

(Leicester Meeting). 

Saturday, September 9 

At 8.0 p.m.—Prof. Julian S. Huxloy : “Ants and Mon” 
(Public Lecture at Edward Wood Hall). 

Monday, September 11 

At 10 ft.m.—Tho Right Hon. Lord Moston; “Geography 
os Mental Equipment” (Presidential Address to Soction 
E). 

Prof. F. E. Lloyd : “The Types of Entrance Mechanisms 
of the Traps of IJtricularia (including Polypomphohjx) 
(Presidential Address to Section K, at Vaughan College). 

At 5.30 p.m.—Sir Richard Gregory, Prof. W. J. Pugh, 
Prof. W. B. Brierloy, Dr. Allan Ferguson, Prof. J. L. 
Myree, Sir Josiah Stamp. Symposium on “Cultural 
Value of Science in Adult Education” (Open to tho 
PubUo). 

At 8.15 p.m,—Prof. J. F. Thorpe: “The Work of the 
Safety in Mines Research Board” (Evening Discourse 
at Lancaster Hall). 

Tuesday, September 12 

At 10 a.m.—Mr. J. L. Holland: “The Development of 
the National System of Education” (Presidential 
Address to Section L). 


Iron and Steel Institute, Sept. 13-15. Annual Meeting 
at Sheffield* 

Women's Engineering Society, Sapt. 15-18. Eleventh 
ftfin nal conference at Crosby Hall, Cheyne Walk, 
London, S.W.3, 
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Science and Service 

HE course of events during the past year has 
tended to bring into clearer relief the 
challenge issued at the York meeting of the 
British Association last year in the addresses of 
Sir Alfred Ewing and Prof. Miles Walker. Even 
those who have been at the most pains to deny 
the claims of the man of science to participate in 
the control of events cannot fail to recognise the 
urgenoy of relating action to knowledge in national 
and international policy, the inadequacy of mere 
partisan or even national policies, the fundamental 
necessity for a deliberate and impartial survey of 
the facts of a situation before the nation is com¬ 
mitted to action. The most reluctant are being 
compelled to admit the essential place of con¬ 
sidered planning in industrial revival and in 
national and international recovery, the irreparable 
damage which selfish and sectional interests may 
work if uncontrolled. There is growing impatience 
with leaders in politics or business who allow 
themselves to be caught in difficult situations 
through failure to provide for the long-range 
research essential for a wise decision. Many 
citizens will be disposed to ask that organised 
knowledge, and methods of acquiring knowledge 
represented by science, must be given place in an 
era of social and economic planning, and that 
scientific workers themselves might show how 
knowledge may be related to wise and beneficial 
action. 

On these grounds alone special interest is 
attached to the recent meeting of the British 
Association at Leicester. There were, indeed, no 
pronouncements like those on the position of the 
scientific worker in the modem State which 
aroused so much discussion at York last year. 
None the less, public interest in the British Associ¬ 
ation is unlikely to be satisfied even with 
the ablest exposition of the latest advances in 
particular branches of soienoe. It will inevitably 
insist on learning of their bearing on the welfare 
of the community, their relation to those difficult 
problems of our age which have repercussions in 
every home. 

It is unquestionably true that the time is past 
when such a representative gathering as the 
British Association can concern itself at its annual 
meeting merely with the announcement or inter¬ 
pretation of recent advanoes in science, or even 
with the discussion of such results between 
specialists in the several fields. More and more it 
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is called upon to demonstrate the way in which 
science can serve the general interests of the 
community. This is a responsibility which has 
fallen on it from the very success of its develop¬ 
ment in the last century; and at a time when 
science is frequently and widely blamed for evils 
for which its indirect responsibility is often very 
small, and in consequence its share in the pro¬ 
motion of the common weal is often unfairly dis¬ 
credited, such a duty is not lightly to be evaded. 

This responsibility of science for service was 
frankly recognised in Sir Froderiok Gowland 
Hopkins’s presidential addross, and the com¬ 
plexity of his general theme did not prevent him 
from giving a most admirable exposition of the 
extreme importance of biology to social progress. 
The beaijng of biology on human welfare is more 
and more evident and Sir Frederick recalled a num¬ 
ber of important recent pronouncements regarding 
the necessity of bringing into our statesmanship 
the guidance of biological truth if wo are to obtain 
an adequate knowledge and control of life. What 
biology may do towards making man more worthy 
of his inheritance has yet to be fully rocognised, 
but Sir Frederick boldly met the challenge of 
leisure and reminded us of the difference in use 
which can be made of real and ample leisure 
compared with that possible for very brief leisure 
associated with fatigue. He bolieves that oven the 
gifts of the engineer to humanity at largo are 
immense enough to outweigh the assistance he 
may have given to the forces of destruction. 

The courageous facing in this address of the 
paradox of poverty amidst plenty, and of the 
replacement of human labour by machinery, 
reminds us that science cannot be held responsible 
for the evils which have flowed from the advent of 
power-production into a world in whioh our 
economic and distributive system remains on the 
basis of a pre-scientific era. Serious and impartial 
examination of the questions involved establishes 
the unassailable conclusion that, while technical 
and scientific factors may be only some of the 
factors in a situation, there can be no survival for 
a society which refuses to take adequate cognisance 
of such factors and to base its action and policy 
on definitely ascertained factors. Moreover, in 
the growing importance of the human and social 
aspects of even our industrial problems, the need 
for the closer and wider application of scientific 
factors in such fields becomes the more apparent. 
There are far too many problems in which action 
is still based on guesswork or on prejudice because 


no steps have been taken to ascertain the facts of 
the situation. 

Simultaneously with this imperative need for 
enlarging the sphere within which science has 
served the needs of humanity—the application of 
scientific methods in the fields of sociology, 
economics, distribution and finance—the influence 
which the scientific worker exerts on industrial and 
public policy is peroeptibly growing. Even in 
public administration in Great Britain the claim of 
the scientific expert to a place on a level with that 
of the financial and administrative expert, and to 
have his due say in the formulation of policy, has 
received public recognition in the report of the 
Bridgeman Committee. 

In industry the increasing extent to which pro¬ 
fessional workers are filling the higher adminis¬ 
trative posts presages the coming of a new age of 
scientific management, in which knowledge rather 
than influence or financial qualifications will be 
the essential condition for participation in the 
control of a company or industry. In many 
industries the capacity of the scientific member of 
the staff to participate in administrative work has 
already been abundantly demonstrated, while in 
the international sphere, the invaluable part of the 
expert committee has received striking demonstra¬ 
tions the success of which is emphasised by the 
futility of purely political efforts in the same fields. 

These developments intensify the necessity for 
clear thinking and for careful exposition on these 
important themes. Society has every right to 
expect from scientific workers both a clear and 
convincing statement of the industrial and social 
problems, and also an unequivocal lead as to the 
terms upon which that contribution oould be 
rendered. 

In view of recent events, it is necessary to place 
some stress upon the conditions under which alone 
scientific workers could be expected to devote 
their energies to such tasks. There are principles 
which a follower of science cannot surrender 
without seriously prejudicing his power to render 
service to mankind. 

The great benefits which science has conferred 
on humanity have in the main been commen¬ 
surate with the loyalty and devotion of the 
scientific worker to the service of truth. The more 
indomitable his devotion to that quest, the more 
consistent his refusal to turn aside, the greater the 
discoveries he has made, the more important the 
truths which have been reypaled to him. The 
history of science reveals her,a$ a 49^° 
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permits no divided allegiance. It is this unswerv¬ 
ing loyalty to truth that links science to art and 
religion as among the supreme human values. 

In the new age the man of science i8 called upon 
to devote his energy to the bringing of fresh fields 
under the control of mankind, to apply his methods 
to the reduction to order of the chaotic conditions 
at present existing in economics, the financial and 
distributive side of industry and trade, in sociology 
and in politics. If his investigations in these fields 
are to enable society to sort out the issues, to 
frame its decisions and organisations on the basis 
of carefully ascertained facts and not merely on 
prejudices or irrelevancies, no lesser loyalty to 
truth, no slackening in the sincerity and impar¬ 
tiality of the scientific worker can be permitted. 

That there are forces tending to weaken such 
loyalty and impartiality is obvious to all. The 
recent expulsions from academic life in Germany 
under the Hitler regime of some of her most 
eminent intellectuals, whose talents in arts and 
sciences and elsewhere have given her a leading 
place in international intellectual life to-day, place 
Germany with at least two other great nations in 
which assent to a particular national and political 
creed is a condition of freedom to pursue intellectual 
activities. No such limitations can be placed on 
the human spirit without impoverishing the race. 
The scientific workers first claim must be loyalty 
to his vocation, and it is only when he concerns 
himself with the application of his results and 
discoveries that the State is entitled to see that 
his activities shall not be directed to ends likely 
to subvert the common weal. To demand 
allegiance to one narrow creed or outlook as a 
condition of disinterested inquiry is to impose 
shackles on the human intellect from which its 
noblest spirits instinctively revolt. 

There is indeed in the present situation a 
strange resemblance to the conditions which 
such pioneers as Galileo encountered. The shackles 
which in past centuries the Churoh sought to place 
on the expansion of thought are now being 
imposed by the national authorities of such States 
as Italy, the U.S.S.R., Germany and Japan. It may 
even be that scientific workers will be called upon 
to win anew such a victory for human thought 
as it once before won over ecclesiastical forces. 

Nor is this the only danger whioh threatens, 
One of the most significant aspects of the relation 
of modem industry to the technical soienoes is 
Very commonly ovefrlobked. While the debt of 
boldu^ry ^ sci^ice is commonly acknowledged, it 


is less generally realised that with the develop¬ 
ment of these sciences there have grown up pro¬ 
fessional organisations, the spirit of which from 
the start has been alien to the spirit of business, at 
least in the years following the Industrial Revolu¬ 
tion. Tho professional spirit has consistently 
refused to be governed by the motives of private 
gain and has on the contrary developed a sense 
of service to an ideal in which money-making has 
no necessary part. Such defects as have charac¬ 
terised the professions have in the main been due 
to lack of flexibility in adapting themselves to 
changing conditions and varying demands for the 
same quality of disinterested public service. 

The entry of the administrative ranks in modem 
government and in industry by the scientific 
worker makes this a factor of outstanding import¬ 
ance. As Prof. H. J. Laski has pointed out, his 
membership of a profession rolates him to purposes 
beyond himself and he ceases, from the strength 
afforded him by the tradition in which he shares, 
to be commanded d la outrance by men who 
would deny that tradition. Under modem con¬ 
ditions the direction of industry is passing to a 
greater extent into tho hands of those iyho are 
members of a profession or under the influence of 
professional tradition. It would be perilous in the 
extreme, therefore, at a time when an industry 
is ineeasingly liable to be judgod less by the 
profits earned than by the services rendered to the 
community, if any check were given to the spirit 
of servioe characterising the professions or their 
corporate power to secure unwavering loyalty to 
the highest traditions on the part of their 
members wherever their vocation is pursued. 

It is not too much to say that under modem 
conditions tho future of society as a whole, and of 
industry in particular, depend alike upon the 
vigour of unimpeded individual and fundamental 
thought, and upon loyalty to an ideal of service. 
Scientific workers have a great part to play in 
establishing a new world order, in assisting man¬ 
kind to regain control over the main forces 
threatening the disruption of society. That part 
cannot be played, however, if their freedom of 
thought, of speoeh and of teaching is restricted, or 
their loyalty to unselfish ideals of disinterested 
servioe seduced, by national or any other sectional 
claims. The world is entitled to look to scientific 
workers for help, but that help cannot be given on 
terms whioh deny their allegiance to the supreme 
Claims of truth for unrelenting, wholehearted and 
unselfish service. 
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Veterinary Science in South Africa 
Animal Diseases in South Africa. By Prof. M. W. 
Henning. (South African Agricultural Series, 
Vols. 11 and 12.) Vol. 1 : Bacterial and Protozoal 
Diseases . Pp. xi-f406. Vol. 2: Virus and 

Deficiency Diseases , Plant Poisons. Pp. x + 
407-878. (Johannesburg: Central News Agency, 
Ltd. ; London : Gordon and Gotch, Ltd., 1932.) 
50 s. 

URING the past thirty years, the progress of 
agriculture in South Africa has been rapid, 
and probably the most striking advance has 
occurred in connexion with stock-farming. This 
rapid progress has been rendered possible by the 
control that has been gained over the numerous 
and serious animal plagues that formerly afflicted 
a large proportion of the country. South Africa 
owes much to the devoted work of some pioneer 
veterinarians, and especially the late I). Hutcheon, 
who, faced with a disease situation of great com¬ 
plexity and obscurity, carefully sorted out and 
dealt with the more familiar components of the 
mixture and studied the many unfamiliar forms, 
collecting all the facts and experiences known to 
the pioneer farmers and recording their own 
patient observations. 

The greatest advance came with the develop¬ 
ment of research, however, and particularly from 
the work of Theiler. Sir Arnold Theiler’s personal 
researches began in the days of the Transvaal 
Republic, and they were encouraged by tho Milner 
Government of the Crown Colony period. During 
the years 1907-20, with the support and encourage¬ 
ment of Generals Botha and Smuts, he built up a 
veterinary research organisation of a character 
and size not to be found elsewhere in the Empire. 
The research staff, magnificently housed at 
Gnderstepoort, included representatives of various 
ancillary sciences, as well as veterinary patholog¬ 
ists and bacteriologists, and the work was con¬ 
ducted on a scale previously unknown in any 
British veterinary institution. 

The results of such generous support of research 
and inspired leadership are to be seen to-day in 
the effective control of animal disease in South 
Africa, and in the introduction of highly-bred 
animals, of considerable and increasing value, into 
areas where previously a few 'scrub' or 'kaffir' 
animals of low value led a precarious existence. 

Progress in research and scientific administra¬ 
tion was followed by educational development, and 
the University of Pretoria has no^r an active 


veterinary faculty, the Gnderstepoort staff com¬ 
bining teaching with research. These later develop¬ 
ments have naturally created a demand for 
technical literature adapted to the special require¬ 
ments of the South African veterinary student. 
A great mass of information on animal diseases in 
South Africa has accumulated, but it is widely 
scattered, and much of it is to be found only in 
official reports that are not always readily ac¬ 
cessible. Moreover, the information is in many 
instances far too detailed for the beginner, and it 
was essential that a competent worker should face 
the task of collecting and collating the material, 
and selecting the more important facts for the 
student’s guidance. 

This is the task that Prof. Henning has set 
himself, and we think he has achieved a largo 
measure of success. The diseases selected for treat* 
ment are naturally those that are, or have been, 
of the greatest importance in South Africa, and 
his choice of subjects may be commended. Some 
of the selected diseases, such as anthrax, tuber¬ 
culosis and foot-and-mouth disease, are of equal 
importance to the European student, but so far 
as possible they are treated from the South African 
point of view. The historical side, in relation to 
South Africa, is fully dealt with, and any features 
that are peculiar to, or particularly characteristic 
of, these diseases as they occur in South Africa, 
are as a rule brought out clearly. 

A feature of these volumes that might perhaps 
surprise the European reader is the prominence 
given to plant poisoning, but it should be remem¬ 
bered that the herbivorous animal in South Africa 
usually grazes on a mixed pasture that has been 
comparatively little modified by man. Illness and 
death resulting from the consumption of poisonous 
plants have occurred, and are still occurring, on a 
very considerable scale, and in some instances 
they take unexpected forms which would not 
generally be associated with suspicions of poison¬ 
ing. In this field Prof. Henning has been able to 
draw upon a very interesting and extensive mass 
of information provided by the researches of Sir 
Arnold Theiler and a number of his disciples, 
including the author himself. 

Where a single author has so wide a field to 
cover, one would not expect to find all sections of 
equal merit, and we think that the best parts are 
those dealing with poisonous plants and protozoan 
diseases. It is also not surprising that in the first 
edition of a work of this character one should find 
some facts not very clearly expressed and a ft# 
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actual errors. These we hope to see corrected in a 
future edition. 

Prof. Henning has earned the gratitude of the 
South African veterinary student for whom his 
work is primarily intended, and the volumes may 
be recommended to any veterinarian who is going 
to a tropical or sub-tropical country, and par¬ 
ticularly to any part of Africa. W. H. A. 

Agriculture through the Empire 

(1) The Farm and the Nation. By Sir E. John 
Russell. Pp. 240. (London : George Allen and 
Unwin, Ltd., 1932.) Is. 6d. net. 

(2) West African Agriculture. By 0. T. Faulkner 
and J. R. Mackie. Pp. viii + 108. (Cambridge : 
At the University Press, 1933.) 8*. Qd. net. 

(3) An Introduction to Tropical Soils. By Dr. P. 

Vageler. Translated by Dr. H. Greene. Pp. 
xvi+240 4 12 plates. (London : Macmillan and 
Co., Ltd., 1933.) 155. not. 

(4) A Note-Book of Tropical Agriculture. Compiled 
by Prof. R. Cecil Wood. Pp. iv f 149. (Trinidad : 
Imperial College of Tropical Agriculture, 1933.) 
n.p. 

(1) TN “The Farm and the Nation” British agri- 
A culture is described and the possibility of 
its development discussed. The question is inti¬ 
mately associated with the alternative sources of 
supply of the nation’s food ; for, if British farming 
is not to be fostered at the expense of the non- 
agricultural communities, food must be produced 
under competitive conditions. The question is 
further complicated by the fact that the land of 
Britain is not a tabula rasa ; through centuries, 
vast capital sums have been expended in a lay-out 
whioh cannot be discarded except at enormous 
expense. The present use to which the land is 
put as the result of that development is described 
in much detail, and this historical description is 
extended to cover the main countries of the 
Empire which, in the past, have absorbed so much 
of the British emigrant population. 

On this foundation, backed by much statistical 
detail, the nature of the farmers’ difficulties is 
portrayed and the reader is led to a discussion 
whether the land can be put to better use. There 
are three criteria of success ; the amount of food 
produced, the rate of wages and the profits of 
those remaining on the land and the population 
carried, and they ore independent measures. 

The book is based on a series of broadcast talks 


and bears the obvious impress of that origin. It 
lays before the general listener the broad facts of 
the present problem ; but those who, led by the 
title, hope to find a constructive policy, will be 
disappointed. Of constructive suggestion there is 
little beyond reference to such official action as is 
covered by the National Marks scheme and the 
Small Holdings Acts. 

(2) “West African Agriculture” forms a welcome 
addition to the growing number of books dealing 
with tropical agriculture. It is in no sense a text¬ 
book or a scientific treatise, and is addressed 
primarily to the candidates for Government service 
in the several West Afrioan colonies. In these 
circumstances it is only right that the economic 
aspect should be stressed. Underlying that aspect, 
however, are certain conditioning factors ; the 
primitive character of most of the agricultural 
communities, the policy of trusteeship and, arising 
from this, the prevalent system of peasant holdings. 

Under these conditions the criterion of success 
is no longer, will this or that system of cropping 
yield the maximum wealth to the community, but 
will this or that crop be profitable to the farmer- 
peasant ? The limits thus imposed on the activities 
of the agricultural services and the various 
problems associated with the establishment of 
contact between the offioers and the peasant are 
portrayed effectively. Particular interest is 
attached to the account of the efforts to build up 
a system of mixed fanning from the customary 
shifting cultivation and nomadism. 

The countries are so vast that wide divergencies 
both of climate and soil are encountered, associated 
with which is a range of crops from the perennial 
cacao and oil palm to annuals. Each has its 
problem, particularly those which form the basis 
of an export trade, and these various problems are 
discussed under the respective crops in Part 2, in 
which also is summarised briefly the live stock 
problem. 

(3) Dr, P. Vageler’s work is a stimulating book. 
It aims at supplying to the tropical planter the 
means of solving his own problems and to those 
seeking new areas the meanB of avoiding failure 
from faulty choice of land. But its scope is much 
wider. Tropical soils present many characteristics 
markedly different from those of temperate 
regions and the study of these differences is of so 
recent a date that the management of these soils 
is only now passing beyond the range of blind 
experiment. 

Fundamentally, it is a question of the rate of 
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chemical action under tropical conditions, and the 
mineral part of the soil, consequently, assumes an 
added importance in the tropics. This conclusion 
leads to an account of the more important minerals 
which enter into the composition of these soils. 
The colloidal fraction of the soil is approached 
through a discussion of the humus in its relation 
to forms of vegetation and rock weathering which, 
in its turn, leads to a description of the more 
common types of tropical soils. 

It may be doubted if the average planter is 
sufficiently equipped to follow this more general 
section, but the practical aspect is dealt with later 
and, in this, a very readable account is given of the 
value to be derived, both in the selection and 
treatment of land, from determinations of profile 
and the main chemical and physical characteristics 
which modem investigation has shown to be of 
importance. 

(4) Prof. It. Cecil Wood’s “Note-Book” is a 
compendium of information on many aspects of 
tropical agriculture which will find a wide range of 
utility among planters and agricultural workers 
generally. In it are brought together a body of 
facits and figures most of which have, hitherto, 
been hard to trace and not a few, it may be sus¬ 
pected, are the product of original determination. 


Leipzig Lectures on Physical Chemistry 

The Dipole Moment and Chemical Structure. 
Edited by Prof. P. Debye. Authorised trans¬ 
lation by Winifred M. Deans. Pp. x +134. 
(London, Glasgow and Bombay : Blaekie and 
Son, Ltd., 1931.) 10s, net, 

Molekulstruktur. (Leipziger Vortr&ge 1931.) Heraus- 
gegeben von Prof. Dr. P. Debye. Pp. viii +197 + 
5 plates. (Leipzig : S. Hirzel, 1931.) 10 gold 
marks. 

The Structure of Molecules . Edited by Prof. P. 
Debye. Authorised translation by Winifred M. 
Deans. Pp. xii +190 + 0 plates. (London, 
Glasgow and Bombay : Blaekie and Son, Ltd., 
1932.) 15tf. net. 

HE conferences organised annually by Prof. 
Debye at the Physical Institute of the 
University of Leipzig are beginning to occupy in 
German scientific life a similar position to that 
which the general discussions of the Faraday 
Society have taken up during the quarter oentury 
which has passed since the series was initiated 
by a discussion on “Osmotic Pressure” in 1907. 


Unlike the annual meetings of the Buneengeeell- 
schaft, where attention is directed away from 
the main topic of discussion by a large mass 
of independent papers, a single subject is 
selected and this is discussed by a number of 
reporters chosen on on international basis. 

The reports of the two annual conferences now 
under notice both deal with the general problem 
of molecular structure from the physical point of 
view ; but whereas the earlier volume is concerned 
mainly with determinations of symmetry by the 
study of the behaviour of dipolar moleoules in an 
electric field, the later volume is concerned mainly 
with optical methods of investigation. Thus Prof. 
Errera of Brussels contributes three papers to the 
former volume, whilst Profs. Mecke of Heidelberg 
and Victor Henri (now of Likge) contribute 
papers to the latter. Contributions to both 
volumes are made by Prof. K. L. Wolf of Kiel 
(and formerly of Karlsruhe), who is particularly 
interested in the problem of ‘free rotation*. The 
later volume, which includes also two papers on 
Raman spectra, closes with a more general paper 
on “Valency and the Electronic Structure of 
Molecules” by Prof. Herzborg of Darmstadt. 

The importance of these conferences is indicated 
by the fact that it has boon found worth while to 
issue translations in English of two successive 
volumes. These translations are to be welcomed 
on account of the greater ease with which the 
subject-matter can be assimilated by English- 
speaking readers both in Great Britain and the 
United States ; and it is a fair comment, in com¬ 
paring the translations with the original text, to 
remark that the English publishers have produced 
more attractive volumes at approximately the 
same price. 


Quantum Mechanics 

The Elements of the New Quantum Mechanics. By 
Otto Halpern and Hans Thirring. Translated 
from the German by Dr. Henry L. Brose. Pp. 
xi+215. (London: Methuen and Co., Ltd., 
1932.) 12«. 0d. net. 

OUR or five years ago, following what may 
be termed the ‘Quantum Renaissance* of 
1924 onwards, numerous textbooks ranging from 
the outline to the comprehensive survey began to 
appear. Many were little more than compilations 
from the original papers of those responsible for 
the new developments. In spite of the apparent 
remoteness, at the present time, of any finality in 
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the results achieved, it is now possible to obtain 
some critical digests of the real essentials of what 
has been done. In this category falls the volume 
under review, consisting of two reports covering, 
respectively, the period before and after 1926. 
The authors state that they have tried to bring 
into dear relief all the physically important ideas 
that have played a part in the development of the 
new quantum mechanics, and to interfuse the 
theoretical with the physical principles. The 
account is intended to meet the need felt by 
numerous physicists to grasp the fundamental 
ideas of the new and not easily understood develop¬ 
ments, and therefore aims at a wide and intelligible 
treatment rather than an exact and complete 
presentation. 

In the respects specified, the book must be 
regarded as eminently successful; a large amount 
has been judiciously compressed into a relatively 
limited space. The early chapters deal with the 
inadequacy of classical electrodynamics and pro¬ 
ceed with the work of De Broglie, Heisenberg and ! 


Sohrddinger, each section ending with a valuable 
critical discussion. The second part opens with a 
survey of relativity and electron spin, and it is 
here that the work of Dirac, in his contribution in 
1928 to this particular problem, first comes under 
notice ; his previous work on quantum algebra is 
omitted, and one must feel that in a book largely 
devoted to the development of the new ideas some 
space might have been given to summarise his 
earlier papers. 

More than a hundred pages are occupied with 
the achievements of the theory under the general 
headings of one-body problems, many-body prob¬ 
lems, and “interpretations”. Thoso pages include 
such topics as the hydrogen and helium atom, 
dispersion, Compton effect, band spoctra and 
nuclear spin, the Bose-Einstein and Fermi-Dirac 
statistics, magnetism, and the Heisenberg uncer¬ 
tainty principle. A detailed bibliography is 
appended. The book will be appreciated os giving 
a comprehensive, and at the same time a critical, 
digest in a clear and accessible form. N. M. B. 


Short Reviews 


(1) Gmelins Handbuch der anorganischen Chemie. 
Achte Auflage. Herausgegeben von der Deutsch- 
en Chemischen Gesellschaft. System-Nummer 
59: Eisen. Teil A, Lieferung 4. Pp. 587-846. 
41 gold marks. 

(2) Eisen - und Stahllegierungen : Patcntsammlung. 
Von A. Griitzner. Zugleich Anhang zur Metal - 
lurgie des Eisens in “Gmelins Handbuch der 
anorganischen Chemie”, achte vollig nou bear- 
beitete Auflage. Herausgegeben von der 
Deutschen Chemischen Gesellschaft. Pp. vi-J- 
308. 32 gold marks. 

(Berlin : Verlag Chemie, G.m.b.H., 1932.) 

(1 ) The publication of this instalment of Gmelin’s 
work is to be followed shortly by another which 
will bring Section A on iron, which deals with 
metallurgy, to a conclusion. The present issue 
contains a full account of the production of 
wrought-iron by indirect methods, that is, from 
crude iron rather than directly from the ores. It 
is a highly technical volume and is well-illustrated 
with phase-rule diagrams and drawings of manu¬ 
facturing plant. Section B on compounds of iron 
has already been completed. 

(2) The index of patent specifications relating 
to steel forms a useful supplement to Section A. 
The patent literature of Germany, Great Britain, 
France, Austria, Switzerland and the United States 
has been thoroughly searched between the years 
1880 and ,1932 and the multitudinous patent 
specifications on steel manufacture have been 
classified and tabulated. It was not considered 
necessary to take other countries into considera¬ 


tion, experience having shown that their patents 
are mostly to be found again in the specifications 
of the countries chosen. 

The percentages of the component elements, 
other than iron, are arranged in columns, the first 
column being assigned to carbon, which is common 
to all the alloys, whilst the other elements follow 
in alphabetical order according to their chemioal 
symbols. A somewhat complex system is followed, 
as nearly all the elements are involved and a 
complex steel may be listed several times, but 
there is not much difficulty in tracing a particular 
alloy if its components are known. Manganese 
and silicon have been ignored when the percentage 
falls below 0-5 and also traces of less than 0 05 
per cent of phosphorus and sulphur. 

This supplement should be of immense value to 
those who are engaged upon the problems of produc¬ 
ing special steels, particularly as no similar com¬ 
pilation appears to have been published previously. 

Foundations of the Theory of Algebraic Numbers . 
By Prof. Harris Hancock. Vol. 2 : The General 
Theory . (Published with the Aid of the Charles 
Phelps Taft Memorial Fund, University of 
Cincinnati.) Pp. xxvi+654. (New York : The 
Macmillan Co., 1932.) 8 dollars. 

The general outlines and the methods employed 
by the author will be familiar to readers who have 
seen the first volume. He has made a study of 
standard works and papers by Bachmann, Hensel, 
Hilbert, Hurwitz, Minkowski, Weber and others, 
and presented an encyclopaedic account of their 
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subject matter, the production of which must 
have entailed considerable effort. The present 
volume deals with the general theory of algebraic 
numbers and includes many topics, for example, 
the Dedekind theory of ideals, the Kronecker 
theory of forms, the theory of units, of the number 
of idoal classes, Minkowski’s geometry of numbers, 
relative holds, the Galois theory and Hensel’s p’adic 
numbers. It will make a useful compendium 
and will prove convenient for readers who wish 
to consult it upon different topics. 

The volumes, as a whole, produce a distinct 
feeling that they would have been far more useful 
if written twenty-five years ago, when they would 
have reflected more accurately the state of know¬ 
ledge at the time of publication. But since then, 
discoveries not inferior in importance to any of the 
past have been made, and the subject has been 
given an impetus in many other directions. The 
modem theory would also enable a reader to dis¬ 
pense with the study of some of the older theories 
which now are chiefly of historical interest. It 
would have suggested a rearrangement of the 
subject matter and a different outlook. These 
would have been more useful to the student 
anxious to come into contact with more recent 
work and unwilling to be delayed by so great a 
study of the older work as is now given here. 

L. J. Moepeix. 

Ergebni88e der EnzymJorschung, Herausgegeben 

von F. F. Nord und R. Weidenhagen. Band 2. 
Pp. xii + 358. (Leipzig : Akademische Verlags- 
gesellschaft m.b.H., 1933.) 30 gold marks. 

This is a scries of short chapters, each written 
by an active worker in the particular section, 
dealing with selected subjects in the larger field 
of enzyme chemistry, a subject which is once again 
very much to the fore. A previous and similar 
volume has already been noticed in these columns. 
The British contributors are Moelwyn-Hughes on 
# the kinetics of enzyme reaction, Keilin on cyto¬ 
chrome, and Homing on mitochondria. From the 
United States, Northrop and Kunitz write on 
crystalline trypsin and Hand on peroxidase and the 
iron-porphyrin catalysts. Myrb&ch of Stockholm 
discusses co-zymase, Lundsgaard of Copenhagen 
deals with glycolysis, $nd there are several German 
contributors, so that the volume, like the science, is 
essentially international. The German contribu¬ 
tions comprise cryolysis by Nord, esterases by 
Rona, emulsin by Helferich, invertase by Weiden¬ 
hagen, and several others. 

All are highly specialised subjects, of which our 
knowledge is in a state of flux, but always expand¬ 
ing. Such summaries help workers to crystallise 
the momentary position and to correlate it with 
the advance in other fields; they spare reference 
to the original literature, though this reference 
should never be omitted by the actual experi¬ 
menters. In a decade, much that is here will be 
discarded, corrected, or out of date, but it is only 
by such moans that a contact with progress can 
be maintained. 


The IrUeUigerU Man's Quids Through World Chaos . 

By G. D. H. Cole. Pp. 680. (London Victor 

Gollancz, Ltd., 1932.) 6s. net. 

The keynote to Mr. Cole’s book may be found in 
its title, for this able exposition of current world 
economic affairs is essentially a plea for more 
intelligence in the whole interlocked world of 
industry, politics, economics and society in general. 
In this, as in his appeal to open-mindedness, Mr. 
Cole has large claims on the interest of the scientific 
worker, who will be quick to note how fairly and 
clearly, without conoealing his own opinions, Mr. 
Cole contrives to express the differing views or 
theories of economics, finance and taxation, prices 
and price level, industrial organisation, eoonomio 
planning and the like. 

Mr. Cole discerns clearly enough the share of 
science, or rather of mechanical science, in our 
present difficulties. He sees, for example, that the 
trouble has been not the failure of the technicians 
to devise improved methods of production, but 
the slowness of farmers and employers in adopting 
the new technique, and above all the failure of the 
market for goods to expand fast enough to make 
it worth while to employ the new resources of 
production to the full. He writes pertinently about 
industrial organisation and scientific management 
and the position of the scientific worker in industry, 
and his observations should be noted by those 
who are concerned with the scientific administra¬ 
tion of industry or the State. 

The German Jew: his Share in Modem Culture. 

By Prof. Abraham Myerson and Isaao Goldberg. 

Pp. xiii + 161 -f ix. (London : Martin Hopkin- 

son. Ltd., 1933.) 3 s. Qd. net. 

This little book is a counter to Nazi anti- 
Semitism ; but it is written temperately, and the 
facts, on the whole, are left to speak for them¬ 
selves. Three brief introductory chapters survey 
the development of the present attitude towards 
the Jew in Germany, and contrast that attitude 
with the value placed on Jewish achievement by 
the rest of the world. 

As an index to the latter, it is pointed out that 
in the award of the Nobel prize, ten per cent of 
the recipients have been Jews or persons of 
Jewish descent. The authors then take each of 
certain representative fields of intellectual activity, 
suoh as medicine, physios, chemistry, philosophy, 
music, literature, the drama and bo forth, and 
single out for mention the more eminent of the 
German Jews whose merits in these fields have 
been universally recognised. 

It is to be noted that the achievements of those 
mentioned are specifically contributions to German 
culture : contributions to German-Jewish culture 
are not taken into account. Although not ex¬ 
haustive, the record shows that the Jews who 
have attained intellectual eminence in Germany 
have been far in exeeas of their proportion to the 
rest of the German population. 
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Must Science Ruin Economic Progress?* 


By Sib Josiah Stamp, g.bjd. 


E CONOMIC progress is the orderly assimilation 
of innovation into the general standard of 
life. It usually connotes a widespread sharing of 
new benefits, but is by no means inconsistent 
with some degree of uneven distribution of wealth 
or income, for in a non-socialistic community 
some disparity generally raises the standard of life 
of the mass to a point higher than it would be 
under a forced oquality of distribution of wealth, 
the envies caused by disparity notwithstanding. 
The purely material standard in Groat Britain was 
raised fourfold during the nineteenth century, and 
probably rather more in the United States. If 
we take into account also length of life and pro¬ 
portion of leisure, the increase is much greater. 
The improvement arises only to a very small 
extent in changes in the average innate capacity 
of man, not co-operant with, or parasitic upon, 
his environment. It is almost all due to innova¬ 
tion in social activity (including social education 
and the reactions of economic betterment upon 
physical and mental ability). The greator part 
of the innovation is scientific innovation—in 
physics, engineering and publio health—but a not 
inconsiderable part falls outside these categories, 
and belongs to the non-physical section—better 
ideas about money, more social confidence in 
banking and credit, improved political and social 
security and legal frameworks for the better 
production and diffusion of wealth. The elabora¬ 
tion of these factors depends partly on intellectual 
prevision and invention, but mainly upon average 
moral standards, and calibre of character, since 
many political schemes, including international 
co-operation, are impracticable only because of 
failings in the present standards of human nature. 

It is being commonly stated that scientific 
changes are coming so thick and fast, or are so 
radical in their nature and implications, that the 
other factors of social life, the intangibles of credit, 
the improvements in political and international 
organisations and ideas, are unequal to the task 
of absorbing and accommodating them, or else 
they present new problems wliich have no counter¬ 
part. If changes in social forms and human 
nature or behaviour cannot possibly be made 
rapidly enough for the task, then in that sense 
science may 'ruin' economic progress, and the 
world might be better served in the end if scientific 
innovation were retarded to the maximum rate 
of social and economic change. 

Civilisation went through a long period when 
the limiting factor to progress was the scientific, 
but is now passing through a stage when the 
limiting factors are non-scientific. The lack of 
identity in the tempo of change creates new 
problems, tending to offset scientific advantages, 
of three types. First, for example, the utilisation 

munben of the 


for essential or competitive purposes of rare 
minerals, the need for which becomes general, but 
the distribution of which is particular and acci¬ 
dental, sets up great political strains, and we have 
invented no means of adjusting the international 
effects of accidental monopoly of essential elements. 
Seoond, the problem of scope, where the scale of 
production upon which, for example, a chemical 
innovation can be made to give its real economic 
advantages, is a scale inconsistent with the size 
of markets freely open in a nationalistic world. 
Here strains are set up in the international machine 
and the balance of trade, which may gravely 
jeopardise economic progress, and dry up the 
juices of commerce. Third, for examplo, where 
the innovation is absorbed most easily for offensive 
purposes in a military or naval sense, it may create 
rivalries and changes of balance? of power inimical 
to economic security, and compel new economic 
sacrifices outweighing the direct economic advan¬ 
tages of peaceful usos. It is open to question 
whether the innovation of aircraft has yet become, 
on net balance, economic progress* 

Inasmuch as all economic production creates real 
veBted interest in a location or a skill devoted to 
it, and every scientific innovation alters the centre 
of gravity of collective demand, every such 
scientific change disturbs an economic equation. 
That equation for human life may often bo richer 
ultimately, but the pain or waste of disturbance 
has to be debited to the gain, before tho net balance 
is progress. For the time being, the balance may 
be net loss, the price paid for to-morrow. If to¬ 
morrow is continually postponed, because it, in 
its turn, is redisturbed, and tho economic to¬ 
morrow never comes, it is ‘jam yesterday, jam 
to-morrow, but never jam to-day*. Wastes of 
absorption will be at a minimum in certain con¬ 
ditions, which are related to the wearing life of 
existing assets and places, and to the rate of flow 
of new skill into new directions. 

The orderly absorption of innovation into 
eoonomic progress, apart from improvements in 
tho non-eoonomic factors of such progress, depends 
upon two kinds of balance. The first is the balance 
between two classes of scientific discovery, that 
which accelerates or makes easier the production 
of existing economic goods, and that which creates 
new kinds of economic satisfactions—the derivative 
and the direct. Let us suppose that in a static 
society a million people are employed making 
boots, and the gramophone has not been invented. 
Then let a labour-saving device be invented, such 
that the same quantity of boots can be made by 
half the 1 workers, and boots are half tho price. 
Assuming that the demand for boots is quite 
inelastic, and no more are wanted, there is poten¬ 
tial unemployment for half a million people, and 
the whole population has now reserve unspent 
purchasing power, saved on cheaper boots. The 
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gramophone is introduced, employing the poten¬ 
tially unemployed, and absorbing the reserve or 
released purchasing power. 

The progress of the past hundred years has 
been essentially of this order, and innovation has 
enabled purchasing power to be released for new 
spending, first upon far more of the same article 
at the reduced price ; second upon more of other 
existing goods and, third, upon entirely new kinds 
of satisfaction, such as bicycles or radio sets. In 
this connexion it must bo remembered that an old 
article may bo so transformed in degree as to be 
equivalent to a change in kind—the silk stocking 
and feminine footwear are cases in point. Now 
even if these two classes of innovation, direct and 
derivative, are in balance, the process of absorbing 
them will give rise to economic ‘growing pains’ and 
temporary dislocations of capital and employ¬ 
ment, but the gains will rapidly outweigh the dis¬ 
advantages. But when they are not in balance, 
the process is more painful, and the debit to be 
set against progress very much groator. 

The introduction of machinery has been for 
three hundred years accompanied by the same 
hostile arguments, for the immediate effects in 
unemployment are much more obvious and human 
than the countervailing employment given by the 
released purchasing power, which may occur in 
some other place or country. Illustrations may 
be found all tho way from Queen Elizabeth’s 
sentiments on stocking-knitting machinery, to the 
Luddite riots, and the eight looms per weaver, 
of to-day. But in the literature of the whole 
aeries, nothing can outdo, for detailed economic 
jeremiad and precise calculation of woe, a con¬ 
temporary examination of the effect of the intro¬ 
duction of the stage coach in the middle of the 
seventeenth century upon the post horse industry 
and all that depended upon it (*'‘In Grand Concern 
of England”, 1073). 

The argument so far, no doubt, begs the question 
of the moaning of progress, and assumes that silk 
stockings and fine shoes represent a ‘higher’ 
standard of life than black, homespun woollens 
and rough boots—a doctrine that is not acceptable 
to Mr. Do Valera for example—but as wo are not 
entering the field of morals or ethical aims, we 
are obliged to assume that those objects which 
are actually the subject of average human desire 
must be given their economic significance accord¬ 
ingly, and not attempt to solve the larger problem 
simultaneously. In this sense such a mechanical 
invention as the totalisator must take its place in 
‘progress’ at this stage. 

Tho problem of balance, in the direct and the 
derivative, is not, however, so simple in practice, 
for the sum total of the effect of derivative innova¬ 
tions (creating technological unemployment) ought 
to be balanced by the sum total of direct innova¬ 
tions or increased demand for other products (new 
and expanded employment). But many direct 
innovations are not additive; they are substitu¬ 
tional, and destroy the need for old commodities. 
If oombs are made from celluloid, and dishes from 


papier m&ch6 or pyrex, they will certainly not 
create a wholly additional demand or employment 
—there will be a displacement of the old types in 
motal or bone combs or china dishes. This sub¬ 
stitution goes into rival classes of utility also, and 
a radio set may be a real substitute for a billiard 
table, and oil may be the enemy of hops, if cheap 
bus-riding supplants long sittings in public houses. 
These substitutions may be gradual enough to be 
absorbed os a normal feature of progress, but if 
they are very rapid and coincide with certain 
other economic disturbances they may be very 
distressing. By ‘normal’ I mean such as can be 
coped with by the direction of new labour entering 
industry or new capital spent on renewals, leaving 
tho contractions to take place by natural ago 
attrition without unemployment, or by premature 
obsolosconce—for the moment this is the optimum 
point of chaiige. 

Tho lack of balance between derivative and 
direct innovation may be due, of oourse, to a 
terrific drive and rapidity in scientific recovery of 
the industrial type, but it is only fair to say that 
the excess of one may be due to causes on the 
economic side. If for purely monetary reasons, 
the gold standard, etc., the purchasing power of 
money is oontinually increasing through falling 
prices, and, with the current inability to change 
the money totals of wages and other costs, real 
wages are rising, it becomes increasingly possible 
to substitute innovations of machinery for hand 
labour, or complex for simple. A change that was 
not worth making on a balance of old wage costs 
against now capital costs in 1923, became well 
worth making by 1932, and indeed imperative, if 
any profits wore to be preserved. Hence the almost 
artificial pressure which a rigid monetary system 
may bring to bear towards the over-rapid applica¬ 
tion of new methods and creation of unemployment. 

The second kind of balance whioh is vital to 
economic progress and may be ruined by over¬ 
rapid innovation is that between obsolescence 
and depreciation. Nearly all scientific advance 
for economic progress has to be embodied in capital 
forms, to be effective, more and more elaborate, 
large and costly. The productivity of such ap¬ 
paratus and plant per man involved becomes 
greater, and even allowing for the men employed 
in making tho machinery or process, the total 
satisfaction is continually produced with less and 
less human effort. Now it used to bo said of 
British machinery that it was made good enough 
to last for ever and long after it became old- 
fashioned, whereas American machines were made 
to bo worn out much earlier, and were thus 
cheaper, but could be immediately replaced by 
capital assets containing the latest devices. If 
the period of physical life and fashionable life can 
be made to correspond, there is greatest economy 
and security of capital. But if the expensive 
embodiment of the latest science can be outmoded 
and superseded long before it is worn out, there 
is waste of capital, loss of interest, and resultant 
insecurity of business and investment. 
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The factor of physical safety alone means that 
each embodiment must be really durable, even if 
roughly finished, and, therefore, it is impossible 
wholly to reduce physical life to probable ‘obso¬ 
lescent' life. In this way an over-rapid series of 
innovations may mean the scrapping or unprofit¬ 
ability of much excellent capital for very small 
marginal gains. A responsible socialist community 
would see each time that the gain was worth 
while, but competitive individuals have no col¬ 
lective responsibility. Suppose the giant Ounarder 
attracts a profitable contingent for two years 
only, when a lucky invention in a new and rival 
vessel attracts all hor passengers at a slightly 
lower fare. Hero is progress in one typical sense, 
but the small not advantage) to bo secured by 
individuals as free-lance consumers may be dearly 
purchased by large dislocations or loss of capital 
reacting even upon those same individuals as 
producers. Now, if the innovation wore very 
striking, and wero reflected in working costs, the 
margin of difference between the old working costs 
and new working costs may bo large enough to pay 
interest on the new capital employed and also to 
amortise the cost of the unrealised life of the asset 
displaced. A locomotive may have many years of 
useful life left, but a new type may provide a 
margin by lowcjr working costs not only sufficient 
to make one adopt it on normal renewal, but also 
to pay for the premature scrapping of the old 
type. 

The majority of modem innovation is, however, 
of the type which does not pay the costs of obso¬ 
lescence and proceed by orderly and natural 
physical renewal or substitution. A similar typo 
of argument applies to the capital expenditure 
generally on a district, which can be amortised 
over the economic activity of that area, such as a 
colliery area, but which is wastod if a dislocation 
occurs by the adoption of some innovation stimu¬ 
lating rival activity in another plaoe. Similar but 
more poignant considerations apply to obsolescence 
in human skill and training, more rapid than the 
ordinary attrition through age retirement oan 
accommodate. Physical capital forms, human 
vocational training, and contring in geographical 
areas, are all essential features in the absorption 
of scientific innovation into economic progress. 
Each has its natural time span, and a narrower 
span of scientific change is bound to set up large 
economic debits to be set against the economic 
credits of the ohange. A man running a race 
might be stopped to oe given a new magio cordial, 
which after allowing for the two minutes stoppage, 
would enable him to finish a minute earlier. But 
if he is stopped at frequent intervals for other 
magic cordials, each advantageous by itself, the 
total period of stoppages would at some point 
exceed the possible gains of speed during the short 
undisturbed running periods, and he would finish 
later at the post, instead of earlier. This is a 
parallel to the eurrent effects of too rapid dis¬ 
turbance on progress. 

Under an individualistic form of society, it is 


difficult to alter the social technique of change, 
and to make its credits really pay for the debits, 
and make all the people who gain by the profits 
on new capital pay also for the losses on pre¬ 
maturely displaced capital, or the gainers by 
cheapness and variety pay the human costs of 
unemployment and the skill no longer wanted. The 
basic eoonomic reason for social unemployment 
relief is not the humanitarian argument of social 
obligation against distress, or the argument against 
revolution, but the plain argument that the gainers 
by innovation should bear the losses of innovation. 

At the same time, much can be done to shorten 
the hitherto natural time span and make society 
read}^ to absorb the quickened tempo of science. 
No prices ought to be charged except on the basis 
of costs fully loaded with short-period obsolescence 
—this would prevent over-rapid substitution, 
economic only to a narrow range of people. We 
have no adequate technique of ohange ; we treat 
life as mainly static, with occasional and excep¬ 
tional periods of change, whereas wo must learn 
to look upon it as continuously changing, with 
occasional and abnormal periods of rest, and we 
have to secure all the changes of social outlook 
implied by that reversal of view. 

The next field in which scientific advance altors 
the economic problem fostor than we can solve it, 
is in the duration of human life. We have to 
provide a social dividend adequate to maintain a 
much larger proportion beyond the age to con¬ 
tribute to it. Combined with the altered birth¬ 
rate, a profound change is taking place in age * 
densities, and the turnover from an increasing to 
a stationary and then a declining population, in 
sight in Great Britain, Belgium, Germany and even 
the United States, is bound to affect the tempo 
of oconoraic life. A larger and more immediate 
problem of adjustment is, of course, the absorption 
of the results of science not in increased masses 
of new kinds of commodities made by the released 
labour of labour-saving devices on old kinds, but 
in generalised leisure. The transition from a state 
of affairs in which we have an uneconomically high 
oommodity wage paid to a part of the population, 
and the rest with a mere pittance and enforced 
idleness, to a state where a part of the reward is 
taken all round in larger leisure, and where 
economio satisfaction from leisure is deliberately 
equated to that from commodities in the standard 
of life, may need a surgical operation, or a catalyst, 
such as the United States experiment can show. 

In the past, the absorption of innovation has 
been achieved, according to contemporary explana¬ 
tion, by four agencies: (I) groat elasticity of 
demand for the old commodities at reduced prices, 
food and staple household necessities, (2) rapid 
introduction of new things, (3) the rise in popula¬ 
tion created by the increase in produce, (4) over¬ 
seas outlets in more backward industrial countries. 
In the first the elasticity completely alters as the 
standard rises, and generally there is not now the 
scope for lower price in food or clothing increasing 
the demand pro tanto : for the third, a rising 
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standard no longer stimulates population but 
tends the opposite way ; for the fourth, the ex¬ 
ternal outlets are now largely self-producers. As 
regards the rapid introduction of new things— 
these mostly now demand increased leisure for 
their proper absorption and use, so that the two 
are co-related and mutually dependent. 

It can be conceived that a socialistic organisation 
of society could obviate such of the maladjustments 
as depend upon gains and risks of absorption not 
being in the same hands, and a theoretical technique 
oan be worked out for the most profitable rate of 
absorption of scientific invention, having regard to 
invested capital, and skill and local interests. It is 
sufficient to say that it needs a tour de force, of 
assumptions to make it function without hope¬ 
lessly impairing that central feature of economic 
progress, namely individual choice of the consumer 
in the direction of his demands, and an equally 
exalted view of the perfectibility of social organisa¬ 
tion and political wisdom. But in the field of 


international relations and foreign trade, which 
alone oan give full effect to scientific discovery, it 
demands qualities far beyond anything yet 
attainable. 

Economic life must pay a heavy price, in this 
generation, for the ultimate gains of science, unless 
all classes become economically and sooially 
minded, and there are large infttsions of social 
direction and internationalism, carefully intro¬ 
duced. This does not mean government by 
scientific technique, technocracy, or any other 
transferred technique, appropriate as these may be 
to the physical task of production ; for human 
wills in the aggregate are behind distribution and 
consumption, and they can never be regulated by 
the principles which are so potent in mathematics, 
chemistry, physics, or even biology. Scientific 
workers may contribute much by sharing the 
problems of social science along its own lines, by 
giving a greater proportion of brilliant minds to 
this field and by planning research. 


Atomic Transmutation 


T WENTY-SIX years have passed since the 
British Association last met at Leicester in 
1907, and the apparently stable world of a quarter 
of a century ago has altered almost out of recogni¬ 
tion. These changes in political, moral and 
spiritual values are reflected in the world of 
physical science, which differs almost toto ccelo 
from the structure raised by the labours of the 
nineteenth century and its predecessors. But even 
then rumblings were apparent, and it is a remark¬ 
able fact that the discussion on atomic transmuta¬ 
tion, opened in Section A (Mathematics and 
Physics) by Lord Rutherford on September 11, 
had its antitype in a sectional discussion on the 
constitution of the atom opened by Prof. Ernest 
Rutherford, as he then was, at the 1907 meeting, 
to which contributions were made by Lord Kelvin, 
Sir Oliver Lodge and Sir William Ramsay. 

Lord Rutherford, whose contribution to the 
present discussion was a masterly review of a 
quarter of a century’s work on atomic transmuta¬ 
tion, remarked that, at the discussion which he 
opened in 1907, he indicated the importance of 
the transformations of radioactive bodies, and 
emphasised the difficulty of explaining the part 
played by positive electricity—we had then no 
inkling of a knowledge of the positive electron. 
He reminded the audience that Sir Oliver Lodge, 
who nevertheless proclaimed his belief in the 
eieotrical structure of the atom, had remarked 
that the opener was an adopt in the art of skating 
on thin ice. Kelvin, who in 1904 was prepared to 
accept the notion of the transmutation of the 
radium atom, in 1907 did not find the evidence 
for transmutation satisfactory. It was about this 
period that Lodge, in a letter to the Times , sug¬ 
gested that if Kelvin would read the evidence he 
would change his opinion; Kelvin’s reply was 


| that he had read Rutherford’s “Radioactivity” and 
remained unconvinced ! 

The work of the eighteenth and nineteenth 
century chemists had given to the world some 
eighty-odd elements, and it was quite clear that 
the atoms of the elements were very stable 
structures. But though the old ideas of trans¬ 
mutation were exploded, the problem still existed, 
and indeed had been clearly formulated by 
Faraday. The discovery of radioactivity showed 
that elements Bueh as uranium and thorium were 
undergoing spontaneous transformation, and a 
large number of new elements were brought to 
light. Moreover, the property was shown to exist 
in a very slight degree in elements such as potas¬ 
sium and rubidium, the remainder of the normal 
elements being stable under ordinary conditions 
over periods to be reckoned in millions of years. 

It was in 1911 that the nuclear structure of the 
atom was clearly evidenced, and a little later that 
Bohr’s masterly interpretation of the movements 
of electrons gave an explanation of spectral 
regularities. It soon became evident that outer 
electrons played no major part in transmutations, 
that the changes produced by stripping off electrons 
were only temporary in character, and that the 
structure of the nucleus must be ohanged if we 
wished to institute any permanent atomic trans¬ 
mutation. Moreover, evidence had accumulated 
to show that the nucleus was a very small entity. 

If an a-partiole were fired at a nucleus, the 
enormous forces developed in a head-on collision 
might be expected to disturb the structure of the 
nucleus, and it was in 1919 that decisive experi¬ 
ments were made. When a-partides were fired 
in oxygen, no effect was produced, but urhen they 
were fired in nitrogen, a new type of partkfe 
appeared—the proton. 
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If we assume that the proton originated from a 
transformation of the mtrogen nucleus, the 
question of the rationale of the transmutation 
beoomes urgent. Photographic evidence showed 
the capture by the nucleus of an a-particle accom¬ 
panied by the emission of a proton. If then a 
nitrogen nucleus of mass 14 and charge 7, assimi¬ 
lates an a-particle of mass 4 and charge 2, with 
the emission of a proton of mass 1 and charge 1, 
we are loft with a nuclear structure of mass 17 
and charge 8—an isotope of oxygen, in fact. In 
a similar manner, other transmutations may be 
checked, remembering that ail such changes must 
obey what may be termed general energy con¬ 
ditions, that is, wo must take into account .not 
only kinetic energy, but also the masses involved, 
remembering that, in some sense, mass and energy 
are convertible terms. It will be seon that in the 
instance considered, the new element has a mass 
three units higher and a charge one unit higher 
than that of the element which has suffered 
transmutation. 

Beryllium, of mass 9 and charge 4, when 
bombarded, captures an a-particle of mass 4 and 
charge 2, giving rise to a structure of mass 12 and 
charge 6 and omitting a neutron of mass 1 and 
charge zero. 

It is not difficult to picture the changes which 
ensue when neutrons are fired into oxygen or 
nitrogen with the consequent emission of an 
a-particle, and indeed it is certain that future 
experiments will show that the neutron is a very 
powerful weapon of research. Five years ago it 
became evident that the methods of attack 
developed must be supplemented by the use of 
other types of fast particle if more information 
were to be forthcoming, and it was found possible 
to obtain from an electric discharge large supplies 
of particles the speeds of which might be raised 
by travel through an electric field. This demand 
has resulted in the development of laboratory 
methods for the production of high potentials. 
Lately, assistance has been given by developments 
of wave mechanics which have shown that 


particles which could not surmount a potential 
barrier might yet get through, so that there is a 
possibility of successful attack by using intense 
streams of particles at low voltages. One timely 
word of warning was issued to those who look for 
sources of power in atomic transmutations—such 
expectations are tho merest moonshine. 

It was fortunate that Sir Oliver Lodge was 
able to be present at the discussion. His charming 
and reminiscent speech in moving a vote of 
thanks to Lord Rutherford was a fitting tribute 
to a remarkable survey. 

Space will not permit of the detailed considera¬ 
tion of the symposium which followed the opening 
address. As has been remarked, the nuclear 
theory developed by Gamow indicates the pos¬ 
sibility of disintegrating the nuolei of the lighter 
elements by protons having energies corresponding 
to a few hundred thousand volts. Dr. J. D. 
Cockcroft and Dr. E. T. S. Walton described an 
apparatus capable of producing protons having 
energies of 700 kilovolts. With these protons they 
have disintegrated lithium, boron and fluorine, 
the disintegration in every instance being accom¬ 
panied by the ejection of an a-particle. Lithium 
splits up into two a-particles and boron into 
three. Dr. M. L. Oliphant described experiments 
in which elements in a very pure state have been 
bombarded with protons and ions of ‘heavy* 
hydrogen—the isotope of hydrogen of mass 2. 
The heavy elements are not disintegrated appre¬ 
ciably by bombardment at energies below 220 
kilovolts. The disintegration of lithium by protons 
and ‘deutons’ was described, the last-named 
particle being remarkably efficient as a disin¬ 
tegrating agent. Mr. P. I. Dee showed some 
remarkably interesting photographic tracks ob¬ 
tained with the expansion chamber, and Prof. 
P. M. S. Blackett developed the story of the 
discovery and possible genesis of the positive 
electron, thus closing a symposium as striking as 
any of those that have been associated in the past 
with tho work of Section A of the British Asso¬ 
ciation. A. F. 


Obit 

Thb Right Hon. Viscount Grey of Fallodon, 

K.G., F.R.S. 

A LTHOUGH the first Viscount Grey of 
^ Failodon, Northumberland, devoted nearly 
the whole of his life to political work, his death, 
on September 7, at the age of seventy-one years, 
has removed from ornithological circles, and bird 
protection bodies in particular, a keen and devoted 
student. 

Lord Grey’s wild birds’ sanctuary at Failodon 
has become widely known and many are the 
naturalists, who have benefited from his courtesy, 
and visited it. Waterfowl were Lord Grey’s 
especial interest and the fact that for twelve years 
none of the foreign species bred at Failodon were 


uary 

E inioned, but left to find their own nest-sites, 
atoh their own eggs and bring their broods on 
to the ponds unaided, living a perfectly wild 
existence excepting for wheit-feeding in morning 
and evening, the addition of a fox-proof fence and 
the destruction of stoats and rats, and in the case 
of the wood-ducks, the supplying of Small barrels 
on the boughs to allow for the insufficiency of 
natural nesting holes in the trees, adds consider¬ 
ably to the scientific value of the Observations. 

In a paper read before the Berwickshire 
Naturalists’ Club in 1921, Lord Grey described 
the breeding of ten species of British duck, 
mallard, wigoon, pintail, shoveller, garganey, teal, 
tufted duck, common pochard, red-crested and 
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white-eyed pochard, and. of thirteen species of 
foreign duck, spotted-bill, Carolina or North 
American wood-duck, mandarin, chiloe wigeon, 
Chilian pintail, Bahama pintail, Chilian teal, rosy- 
billed duck, jalcated duck, Brazilian teal, blue¬ 
winged teal, Japanese teal and the versicolor teal 
on the ponds at Fallodon. The breeding of the 
versicolor duck, when eight young were reared, 
was stated to be the first occurrence in Groat 
Britain. 

When pinioning was carried out, hybrids 
occurred between the wood-duck and Brazilian 
teal, and the wood-duck and the ring-necked teal, 
in both instances the mother being a wood-duck 
(Grey, “Habits and Breeding of Mandarin and 
North American Wood -Ducks’*, Nat. Hist. Mag., 
No. 16, Vol. 11, Oct., 1930), but in 1929 a male 
wood-duck paired with a female mandarin, both 
birds being unpinioned. This duck, like many of 
the mandarins, had the habit of flying on to Lord 
Grey’s head at feeding time. A large number of 
the mandarins have been reported many miles 
from Fallodon, where they have nested near 
woods and the little burns, but the wood-duck 
does not seem to have wandered away. Lord 
Grey concluded that young mandarins are more 
clever, more hardy, and grow faster than young 
wood-duck. It was possible at Fallodon to see 
twelve or so mandarin drakes all courting together 
in the middle of one of the ponds. The longest- 
lived bird at the sanctuary was a male chiloe 
wigeon, bought fully grown in October 1888, which 
died of every sign of old age in October 1908 
(“Fallodon Papers”, 1926). A valuable record was 
a fourteen-year old tufted duck, marked with a 
ring from Alnwick, which died at Fallodon in 1929. 

Of wild birds at Fallodon, Lord Grey has noted 
(“The Charm of Birds”, 1927) the green sandpiper 
on regular passage in August, a flock of wax- 
wings, tho great grey shrike, the jack snipe and 
brambling regularly in winter, and wild specimens 
,of pintail, shoveller and teal. The walk of Lord 
Grey and President Theodore Roosevelt through 
the New Forest in 1910 has become historic 
because of the birds they noted, and last May 
Lord Grey chose the spot for the bird group, 
drawn by Mr. G. E. Lodge, which is to memorialise 
the occasion. 

Lord Grey had been Chancellor of the University 
of Oxford since 1928, was president of Armstrong 
College, Newcastle, in 1918, and was also a trustee 
of the British Museum. He was bom on April 25, 
1862. He took an active interest in the bird 
protection movement, becoming a life associate 
of the Royal Society for the Protection of Birds 
in 1893, and being elected, with the first Lady Grey, 
a vice-president in 1895. Speaking at the annual 
meeting of the Society at the Middlesex Guildhall, 
Westminster, last year, l»ord Grey made a strong 
plea for the more careful protection of the rare 
British birds and opposed tb® habit-of egg- 
ooUeotjng, stating the present law isfhr too weak 
for Qombo&mg it. As a member of : Parliament, 
and of the Cabinet, LordGrey gave valuable 
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assistance to, relating to wil<L birds. Jt. is 
stated that President Theodore. Roosevelt Bald of 
him ; “He knows the .songs and ways of English 
birds as few do know them.” E. H. 


Sib Philip Magnus, Bt. 

The death of Sir Philip Magnus on August 
29 at the ago of ninety years removes the last 
survivor of the pioneers of technical education in 
Great Britain. In 1880, an advertisement appeared 
in Nature for an “Organising Director and 
Secretary” of the City and Guilds of London 
Institute for the Advancement of Technical 
Education, a voluntary undertaking on the part 
of the City Guilds, which were anxious to recognise 
their hereditary obligation towards technical 
instruction. Magnus was given tho appointment 
and soon embarked on an ambitious programme 
of work. This included the building and equip¬ 
ment of a central institution originally intended 
for the training of technical teachers, now the 
City and Guilds Engineering College at South 
Kensington. He was concerned also with the 
foundation of the Finsbury Technical College 
(since closed) of which for a time he acted as 
principal. 

Some of the impetus of the technical education 
movement came from foreign commercial rivalry. 
Curiously, as Magnus points out in his chapter 
on the Movement, included in his “Educational 
Aims and Efforts 1880-1910”, the attitude of the 
Government towards the movement was inspired 
by the philosophy of the old economists and by 
the principles of free trade. State assistance was 
deprecated as discouraging individual initiative, 
and any interference with trade was taboo. 

Under this influence the ideals of the Science and 
Art Department, though established originally to 
assist trade, became cultural rather than technical; 
but tho Government was induced to appoint in 
1881 a Royal Commission to inquire into the 
instruction of the industrial classes of certain 
foreign countries, Bernhard Samuelson being the 
chairman and Magnus and Rosooe being included 
among »the members. Their work gave Magnus 
the opportunity to study the technical education 
systems of the Continent and he was greatly 
impressed, especially by the German system of 
education, Magnus showed missionary zeal in the 
cause, and many of our large cities were privileged 
to hear his addresses on the subject. . These, as 
he modestly said, ‘‘helped, bo doubt, to fulfil their 
purposed History, t hp observed, will award np 
small measure of praise to tfce patriotic efforts of 
the City of London and the ancient Liyeiy Com¬ 
panies of London for jtbeit contribution towards 
the promotion of technical education. TRttk equal 
justice, Magnus’s piopeer woijk ip the cause ahopld. 
receive grateful ^ 

The movement having ^ 
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and a scheme for the examination and certification 
oftechhibal teachers. From 1890; Magnus's work for 
the institute was almost exclusively devoted to this 
department, which assisted in the formation of 
trade and technical classes under the Technical 
Instruction Act of 1889, The magnitude of the 
work may be judged from the increase in the 
number of registered classes in ten years (from 
1890 until 1900) from 483 to 2,182 and in the 
number of students from 12,022 to 34,189. 

Another important activity of Magnus's long 
and useful life was his work in relation to the 
University of London, of which he was a graduate 
in both arts and science. A student of University 
College, he acknowledged his great obligation to 
the professors of the College, especially de Morgan, 
Masson and Morris. As a member of Convocation, 
then a more influential body than under later 
constitutions, Magnus was soon drawn into the 
controversies relating to the constitution of the 
University. In 1807 Convocation took the initia¬ 
tive in reform by suggesting the formation of 
boards of studies to give teachers an official voice 
ifa framing curricula, but the Senate took no 
action to give effect to the recommendation. 
In 1884, Magnus was largely responsible for 
defeating a scheme of re-constitution proposed by 
a committee of Convocation over which Sir 
Edward Fry presided ; and he became chairman 
of another committee appointed to prepare a 
revised and simpler scheme of reform. This was 
accepted by Convocation in 1880 ; but the whole 
question was remitted to the Royal Commission 
known as the Selbome Commission appointed 
in 1888. 

In 1890, Magnus was elected by Convocation 
a member of the Senate of the University and 
at his death was the Benior of the four surviving 
fellows of the pre-1900 constitution. As a member 
of the Senate he was instrumental in securing the 


inclusion of a Faculty of Engineering in the 
University as re-constituted under the Statutes of 
1900—against strong opposition, for the proposal 
was only approved by the Senate with the help 
of the casting vote of the Vice-Chancellor, Roscoo. 
Magnus served as a member of the Departmental 
Committee of the Board of Education on the Royal 
College of Science appointed in 1904 and in that 
capacity was associated with the establishment 
of the Imperial College of Science and Technology 
of which the Royal College forms an integral part. 
Of the wisdom of incorporating colleges in the 
University he appeared to be unconvinced, but 
thought that the principle, having been applied 
to University College and to King’s College, should 
be extended to other institutions providing educa¬ 
tion of university standard. But he was not 
friendly to the appointment of the Haldane Com¬ 
mission in 1907, consistently maintaining that the 
University should have been allowed “to work out 
its own salvation”. Election in 1900 as the repre¬ 
sentative of the University in Parliament was a 
deserved reward for loyal service. He retained 
the seat until 1922, contributing usefully to 
debates on education, university representation, 
medicine and public health, and arboriculture. 

Magnus published many books and pamphlets, 
including “Educational Aims and Efforts 1880- 
1910” to which reference has been made. His 
well-known elementary textbook on mechanics 
proved his natural instincts as a teacher. In his 
later years—few survive who know him as a young 
man—his character was benign and generous. If 
he was more effective in carrying the argument to 
its logical conclusion than in fighting false premises 
with demoniacal force, his influence on education 
and politics was sane and informed; and his 
achievement, especially in the promotion of 
technical education, was worthy of his name. 

T. Ll. H. 


News and Views 


British Association 

Though for the most part science proceeds upon 
her even way, her head raised above the changes of the 
times'and her feet firmly planted in regions uns^ept 
by surface movements, nevertheless h^r response to 
the needs 6f trine and place waaWell marked in the 
proceedings of the British Association at Leicester 
this year. The surrounding coun^ryWae the focus of 
ihahy contributions on regional planning, land utilisa¬ 
tion, feddoatidri for the t local industries, its system of 
grwSng, [i its early ’ colonisation, its water supply, and 
bo to. This attention to its needs and recognition of 
its efforts pannot but be appreciated by the citizens 
of Leicester. Finally, education iri relation to the 
Ogritohuridneed of ihb regito booupied time, and 
stress*was ^iso laid upon the rCqed of soiedee tod 
e&botalfy of btdltigioiid^ * "Hie 

to ’Hi 1 ' value, 

msmw m 


was emphasised in several contributions, while the 
stringency of tho time was prominent as shown by 
the many contributions on vocational training, for 
example, of university men for a department store, 
Post Office nien for tho counter staff, and, in general, 
the needs of business in administration. The rapid 
colonial extension in Africa—particularly East Africa 
—in recent years was reflected in a number of papers 
and demonstrates the new centre of interest. It 
adumbrates and lays the foundation for administra¬ 
tion based on knowledge of place and people; Modem' 
physios was, of course, well represented ; an account 
of the discussion on atomic transmutation appears 
ete&where in this issue (p. 432). * 

The British Association meets next yefor at 
Aberdeen to September 6—12 Under 1 the : presidency 
of m ‘WiiHam 1 Hardy. At a meeting of the gorier*!' 
committee at Leicester on September 12, aA’topdrtiri#* 
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resolution was adopted in the following terms : “to 
request the council to consider by what means the 
Association, within the framework of its constitution, 
may assist towards a better adjustment between the 
advance of science and social progress, with a view to 
further discussion at the Aberdeen meeting”. The now 
members of council arc Prof. F. Aveling, Prof. R, N. 
Rudmose Brown, Prof. F. Balfour-Browne, Prof. 
G. W. Howe and Dr. J. A. Venn. The report of the 
council announces that the Seismology Committee 
of the Association is a prospective beneficiary in the 
sum of £1,000 under the will of Dr. J. E. Crombie. 
and that the late Mr. Bernard Hobson bequeathed 
£1,000 to be invested and the proceeds to be devoted 
annually to the “promoting of definite geological 
research”. The Pilgrim Trust has promised the 
Association £150 a year for five years towards the 
maintenance of Down House. Invitations have been 
accepted to hold meetings of the Association at Norwieh 
(1935), Blackpool (1936) and Nottingham (1937). 

A Ten-Year Plan for Industrial Research 

If planning ahead in industry is necessary for 
national and international well-being—and Demo¬ 
cratic America, Fascist Italy, and Soviet Russia hold 
that it is—it is equally desirable for industrial 
research. The financing of scientific and industrial 
research in Great Britain has been marked by alter¬ 
nating gusts of national generosity and national 
parsimony, thus precluding the possibility of pro¬ 
gressing on an even keel by laying down settled 
plans of research for more than a year ahead. During 
the decade 1930-40, the main avowed objective of 
the Forestry Commission was the planting of 353,000 
acres of forest, for which a continuous supply of 
nursery stock had to be arranged in advance. In 
1931 the programme was curtailed shortly after 
recovering from its birth pangs. This curtailment 
has resulted in an absolute loss—and waste—of 
£50,000 which had boon invested in young trees 
whioh could not be planted out or Bold ; and this 
jn the sacred name of economy’ 1 

On March 1, 1932, Groat Britain was transformed 
by a stroke of the pen from a free trade to a pro¬ 
tected community. That is to say, its industries 
became protected, but without any effective pro¬ 
vision that the consuming public should also be 
protected by ensuring that the industrialists con¬ 
ducted thoir concerns in the most efficient and 
economic manner. Had a compulsory levy been made 
on our protected industries for the purpose of 
financing industrial research so as to render them 
better able to compete with other countries—and to 
produce for tho home market at a reduced cost— 
or had a percentage of the resultant tariff revenue 
been earmarked for this purpose—say for a term of 
ten years—our statesmen would have shown greater 
vision. It is not too late, even now, for the Govern¬ 
ment to legislate on these lines; and a joint com¬ 
mittee is being constituted by the British Science 
Guild and the Association of Scientific Workers to 
explore the subject and to formulate a scheme for 
presentation to the Government. 


Recent West Indian Hurricanes 

Reports of widespread damage and loss of life 
in Cuba and neighbouring islands, and in Mexico, 
Texas and Florida, during tho first few days of 
September, due to West Indian hurricanes, suggest 
very exceptional storm activity even for the month 
whioh on an average provides the greatest number 
of hurricanes in those regions. The reported number 
of deaths on September 1 in Cuba alone had reached 
150 by September 5, with more than 1,000 people 
more or less seriously injured. The storm that did 
the damage in Cuba appears to have been moving 
duo west at that time, and to have passed on to 
reach Texas on September 4 without having lost 
much of its intensity. Another storm followed 
quickly along a more northerly path and was moat 
destructive in the northernmost islands of the 
Bahamas and on tho oast coast of Florida. Its path 
appears to have been almost exactly the mean path 
for Soptamber hurricanes. Florida was reached on 
September 4. If tho statement appearing in the 
Times of September 6 is correct that destructive 
winds affecting the east coast of Mexico on the 
same date were due to two further tropical cyclones, 
then no fewer than four storm centres were reaching 
the Gulf Coast and Florida on the same date, which 
is remarkable seeing that the average number for 
the whole month is only a little more than one, even 
when hurricanes of less violence than the two most 
northerly of those just described are counted. A 
noteworthy feature of tho Cuban storm was that at 
Cardenas, to the east of Havana, the wind—-reported 
to have blown with a speed of 1?0 miles an hour— 
drove the sea inland no less than eight miles according 
to a detailed account that appeared some days after 
the disaster. 

Memorial to Jouffroy d'Abbans 

On August 28 a memorial plaque was unveiled 
in the fortress of Sainte-Marguerite, lie les Lerins, 
near Cannos, to Claude Frangois Dorothea,. Marquis 
de Jouffroy d’Abbans, the Frenoh infantry officer 
who, one hundred and fifty years ago, mode a 
successful experiment with a steam-boat on the 
River Sa6ne, near Lyons. The ceremony was attended 
by a naval guard of honour, and the Comte de 
Jouffroy d’Abbans, a descendant of the inventor, 
was present. Jouffroy was bom in 1751 at Roohe- 
sur-Rognon, Haute Marne, and at the age of twenty- 
one years joined the army. A visit to Paris stimu¬ 
lated his interest in tho steam-engine and in 1776 
he endeavoured to drive a boat by steam on the 
River Doubs. Of the construction of this, or of his 
boat of 1783, few details are known, and no develop¬ 
ment resulted from either of his experiments- Like 
all the earliest pioneers of the steam-boat, he found 
the problem of steam propulsion a very complicated 
one. That he did not continue his experiments was 
probably due to the outbreak of the Revolution, 
whioh caused him to emigrate, and he was absent 
from France for ten years. He still, however, retained 
his interest in the matter and in 1816 wAs oonnected 
with a company which placed the steam-boat Ohart&t 
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Philippe on tho Seine. Jouffroy died in the Invalides 
on August 7, 1832. His statue was erected at Besanpon 
in 1884. 

Bronze Age Implements 

A research committee of the British Association, 
first appointed twenty years ago at tho Birmingham 
meeting, to report on the distribution of bronze age 
implements, reported at tho Leicester meeting that 
its labours, so far as England and Wales aw con¬ 
cerned, are now completed. With a few insignificant 
exceptions, all the specimens in museums and private 
collections in England and Wales, in the Isle of Man 
and in the Channel Islands, a majority of the speci¬ 
mens in Scotland, a considerable number of those in 
Ireland, and early specimens from the Museum in 
Copenhagen have been drawn, measured and de¬ 
scribed in an illustrated card catalogue, which is 
deposited, and is available for consultation, in the 
rooms of the Society of Antiquaries, London. The 
most important exceptions in the list of specimens 
are those of foreign origin in tho British Museum, the 
Ashmolean and the museum at York. The original 
intention of the committee when it was first appointed 
was, by international co-operation, to extend tho 
catalogue to cover the whole of Europe and tho 
adjacent lands. The question was raised at tho meet¬ 
ing of the Association Frcjujaise in July 1914, but 
came to nothing owing to tho War ; while a further 
attempt to secure international action made at the 
Prehistoric Congress in 1932, has, as yet, produced 
no result. 

Wild Bird Sanctuaries 

A committee has been formed in Manchester, with 
the Earl of Stamford as chairman, to perpetuate the 
name of the late T. A. Coward, an honorary keeper 
of the vertebrate collection at Manchester Museum 
and an eminent ornithologist, by purchasing two wild 
birds’ sanctuaries in Cheshire. It has also boon 
decided by the Lancashire and Cheshire Fauna 
Committee to dedicate Part 2 of its “Check List of the 
Fauna of Lancashire and Cheshire” to the late Mr. 
Coward; the first part, published in 1930, was 
dedicated to the memory of Mr. Linnaeus Greening. 
Of the two memorial sanctuaries, Cotterill’s Clough, 
a hanging wood on the River Bolling within sight of 
Coward’s home at Bowdon, has yet to be purchased, 
though most of the second, the reed beds and wood¬ 
land at Marbury Mere, have been acquired. At the 
former, Coward recorded the grasshopper-warbler 
in 1898, and thirty-two nesting species were recently 
listed, while at Marbury the bittern is a frequent 
winter visitor, the night heron has been recorded, 
and A. W. Boyd recorded 23 black terns on August 18, 
1980 (British Birds, 26, 276, 297). The usefulness 
Of certain wild bird sanctuaries for ornithological 
records and observations is amply demonstrated by 
those of the Norfolk Naturalists* Trust, and the 
reports of the Committee on Bird Sanctuaries in the 
Royal Parks, which have recorded some sixty nesting 
species in Richmond Park. Facilities for observation 
cm nesting waterfowlat the late Lord Grey ^private bird 


sanctuary have produced valuable information (Nat¬ 
ural History Magazine , Oct. 1930) and the reoently 
acquired sanotuary at Dungeness will, it is hoped, 
preserve one of the few remaining nesting sites of ' 
the Kentish plover (Mgialitis cantiana). The sanctu¬ 
ary at Liverpool Cathedral has proved valuable in 
observations on movements of city birds (Nature, 
Aug. 5, p. 199). 

Right- and Left-Handed Spirals in Gastropods 

A correspondent has raised the question as to 
whether there is any explanation for the fact that 
spiral shells of present-day marine gastropods wind 
in the opposite direction to similar shells found in 
the Crag formation of East Anglia. The first point 
is that only certain species of fossil shells wind in 
this manner, and although it is usual for present- 
day gastropods to be dextral, that is to say, they 
wind in the ordinary clock-wise spiral, there are 
certain genera which always wind in tho opposite 
direction and are sinistral ; also in species which are 
usually dextral, there are frequently sinistral varie¬ 
ties. The well-known fossil shell Fusus contrarius 
from the Red Crag is so common that it has given 
rise to tho idea that all fossil shells of this kind are 
sinistral, but there are a large number of fossil 
gastropods which are normally dextral and, to take 
but one example, tilt? common ‘Buckie’, Buccinum 
undatum , closely related to Fusus, sometimes is 
sinistral although normally dextral. Other common 
recent gastropods which aro known to have sinistral 
varieties are the edible snail. Helix pomatia , and the 
common fresh-water snail, TAmncea peregra. A good 
deal of work has been dono, and is still going on, 
on the breeding of the last-named mollusc in order 
to find out tho reason for these sinistral varieties 
(Diver, Boycott and others), the conclusion being 
that the general organisation of the germ cell deter¬ 
mines whether the animal is to be dextral or sinistral, 
the factors for right-handedness or left-handedness 
being in the ohromosomes and inherited in special 
ways. A sinistral individual may have an entirely 
sinistral brood or it may have an entirely dextral 
brood or a mixture, the broods from those varying 
to a large degroe. Besides truly sinistral shells which 
also have a sinistral animal, there are species with 
a sinistral shell and dextral animal. It is practically 
certain, however, that the fossil Fusus must have 
been wholly sinistral both in shell and animal. 

A Triple Rainbow 

Mr. R, 0. T. Evans, of 10 Eddington Lane, Heme 
Bay, has forwarded a description of an unusual 
rainbow seen by him at Heme Bay that differs from 
any of those described in recent numbers of Nature, 
in that it made a considerable angle with the ordinary 
primary and secondary bows, implying that the sun 
was npt at the centre of curvature of the unusual 
bow. The phenomenon was seen at 18h. 20m. O.M.T., 
presumably on a date in the third week of August; 
it was visible for about five minutes, the secondary 
bow for only about three minutes, while the primary 
bow lasted much longer. The tide was low at the 
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time dud the sun wag clearly reflected on a distant 
wet mud flat, no doubt forming an extension of the 
northward sloping beach, so as to give an image 
below the level of the observer’s eye and to the left 
of the sun, that is to say, lying in a direction some¬ 
what farther round towards the south. Mr. Evans 
attributes the third bow to this additional source 
of light. It appeared as a short arc with colours 
arranged in the same order as those in tho primary 
bow* with an apparent centra of curvature above 
the horizon and north of the centre of curvature of 
the two ordinary bows. He estimated that about 
two-thirds of a complete circle would have been 
above the horizon had the arc continued far enough, 
while the two normal bowH would have shown to 
only half that ox tent above the horizon. The explana¬ 
tion offered seems to accord well with the observed 
effect. 

Distributive Enterprises in the United States 
In the United States decennial census of population 
for 1930, there was included, for the first time in any 
country, a special census of distributive enterprises 
and activities. In order to bring this important 
innovation to the attention of business men, traders 
and others, a roport has been prepared for the Inter¬ 
national Distribution Commission by the Inter¬ 
national Management Institute (2, Boulevard du 
Theatre, Geneva, pp. 72; 2 Swiss francs). This 

report points out that the American experiment in 
the statistical study of a hitherto neglected aspect of 
economic activity is likely to prove extremely 
valuable to other countries. The distribution census 
provides a complete guide to the position in the 
United States in 1930 with regard to distributive 
enterprises throughout the country, including par¬ 
ticulars of thoir size, turnover, expenditure, number 
of employees, type of organisation and similar facts. 
Tho census of distribution is complementary to a 
census of production sinoe it is an attempt to establish 
the exact statistical facts os to the various enterprises 
engaged in distributive as opposed to productive 
* activities. Tho material provided should be of 
particular value to small retailers since they will 
obtain facts and information which larger concerns 
have in the past gathered for themselves at con¬ 
siderable expense. The census provides a unique 
contribution towards the study of an important 
aspect of economic organisation. Greater distributive 
efficiency would increase tho power of the market to 
absorb goods and services, whereas at present, pro¬ 
duction is limited to the capacity of ill-organised 
markets. 

Aiming at i,ooo kilovolts for the Transmission of Power 
An account by Mr. T. Rich of a recent High Tension 
Congress at Paris is given in the Electrician beginning 
on July 28. The problems of the use of direot current 
for power transmission and the many uses of 
thermionic converters were discussed in several 
papers. M. Sitnikov, of Leningrad, described a 
system of thermionic converters with cold electrodes 
and magnetic control which possesses many advan¬ 
tages for the transmission of power by direot current. 

. * 


Experiments prove that, for a.disoharge in gas, the 
limit of the Current which can be passed by the.tube 
is determined by the limiting value of the powet 
which can be given out by the two cold electrode^ 
at a sufficiently low temperature so that their sur* 
faces suffer no deterioration. The gaseous column 
will carry practically any current, provided the 
energy can be taken from the electrodes. A tube 
t os ted up to 70 kilovolts operated quite satisfactorily 
up to 30 kilovolts. A plan is under consideration in 
Russia for the transport of a million kilowatts at a 
pressure of the order of 600 kilovolts. The neoessary 
researches in connexion with the converter tubes ore 
being carried out in Leningrad. Mr. E. S. Henrikson, 
of the Norwegian Nitrogen Co., described tho develop¬ 
ment of valves with grid control for very high 
tensions. Ho stated that if 400 kilovolts is the highest 
voltage practical with three phase current, then with 
direct current 725 kilovolts is possible with over¬ 
head transmission and 1,000 kilovolts with under¬ 
ground cables. Various schemes were discussed 
relating to a project for transporting power from 
Norway to the north of France. It will be remembered 
that the voltage of the English ‘grid’ is 132 kilovolts. 

An Industrial Jubilee in Sweden 

In the Asea Journal (Allmanna Svanska Elektriska) 
for April there is on interesting account of the jubilee 
of the Asea Electric Co., which was founded fifty 
years ago. In 1883, it employed seven workmen and. 
the total horse power of all the machines manu¬ 
factured was 62. For the ten years before the War, 
the development of hydro-electric supply systems in 
Sweden created a great demand for electric mar 
chinery. During the War, thanks to the neutrality 
of Sweden, the business rapidly increased. The 
scarcity of petrol also gave a great impulse to the 
use of electrical energy and networks of wires were 
erected over various parts of the country. For the 
last ten years new forms of rationalisation have been 
introduced into the various branches of the business, 
and last year it employed 10,000 workmen and 
the horse power of the machines manufactured 
reached a total of one and a half million. The 
celebrations were initiated by a special performance 
at the Royal Opera House in Stockholm to which all 
its employees were invited. In Sweden it is the 
custom for the Royal Patriotic Sooiety to present 
long-service medals to persons industrially employed 
as a token of recognition for faithful and loyal service. 
Two hundred and forty-four of the company’s work¬ 
men and engineers were presented with the 30 years’ 
medal. At the conclusion of the ceremonies the 
directors gave donations amounting to £40,000. 

Eighteenth Century Map of Hampshire 
We have received firom the Hampshire Field dub 
and Archaeological Sooiety a copy of the reproduction, 
on a slightly reduced scale, of the map of Hampshire 
by Isaac Taylor, 1759, which has recently been 
published by the Sooiety (Winchester : price to non¬ 
members 6s. net). The scale of the original map is 
one inch to the mile, the reproduction being three- 
quarters of an inch to the mile. The map is a beautiful 
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production in characteristic eighteenth century style, 
fltfifh engravings of "buildings such as Porchoster 
Clastle and “Carresbrook Castle*’ as Well as a plan of 
Bilchester, lists of “Gentlemen's Names**, etc. It is 
interesting to note that exaggerated emphasis is 
given to relief. Very little appears to be known of 
Isaac Taylor. He was a native of Ross in Hereford¬ 
shire. His first-known map is a Plan of Oxfordshire, 
issued in 1750 and his last a map of the county of 
Gloucester, which appeared in 1777. He was both 
ton engraver and a surveyor, and on the map of 
Hampshire there is a note “Estates axe surveyed 
and mapped”. His more important maps, in addition 
to those named, are Wolverhampton, 1750, County 
of Hereford, 1754, Hereford City, 1757, Dorset, 1705, 
County of Worcester, 1772. 

Revision of Ordnance Plans 

A leaflet on the revision of areas of twenty-five 
inch plans, issued by the Ordnance Survey, notes 
that revision is far behind the standard formerly 
achieved. The hiatus due to the War meant a gap 
that would not have been easy to bridge even if 
9 ther difficulties had not supervened. Road and 
housing development have lod to abnormally quick 
changes within the last twelve years. But most 
serious of all has been the effect of the call for public 
economy. Since 1928, revision has, perforce, been 
limited to those areas in which development and 
ohangea have reached a certain standard. This 
standard is defined as the addition of 200 houses or 
equivalent area of factory, road or other develop¬ 
ment in a six-inch quarter sheet. This principle 
means the abandonment of the revision of any county 
as a unit, which in former days was done every twenty 
years. It has much reduced the areas scheduled 
annually for revision. 

Bibliography of Sir James Frazer’s Work 

In January next Sir James Frazer will celebrate 
his eightieth birthday. In the same year will fall the 
fiftieth anniversary of the publication of his first 
work. To meet the desire of his many friends and 
admirers, who feel that there should be some appro¬ 
priate mark of the occasion, which would convey to 
Sir James the esteem in which he is widely held, it 
has been decided that a number of learned societies, 
with which Sir James has been connected, should 
join under the auspices of the Folk-lore Society in the 
compilation and publication of a complete biblio¬ 
graphy of his writings. It is probable that no form 
of commemoration could be more appropriate than 
this. It will serve as a perpetual reminder of the wide 
range of learning that Sir James has covered in Ins 
long life of activity in the service of humane letters 
and eciwe. The editorship of the volume htos beea 
entrust^ to Mr. Theodore Besterman, 47 Great 
Qrtfco^ London, W.C.l, to whom subscrip¬ 
tions (10«. fid.) should be sent. 

Distribution of British An i m als 
The significance of the distribution of a species 
or, group of species is often best appreciated by map- 
plotting. To simplify and encourage this method, an 


octavo map has been prepared showing the counties 
and vice-counties of Great Britain as delimited for the 
Watsonian botanical scheme. The areas are numbered 
so clearly that no confusion can arise, and the key 
to the numbers is printed alongside the map. Two 
series have been prepared ; one is printed in black, 
in the other the county outlines, numbers, and list 
are printed in blue, so that although perfectly 
legible in ordinary use, they will disappear when 
photographed for reproduction. The maps may be 
obtained from Messrs. Oliver and Boyd, Tweedale 
Court, Edinburgh, at a cost which runs from £1 3s, 
a hundred to £2 2s. a thousand for the all black, 
and £1 11s. fid. a hundred to £3 a thousand for the 
black and blue. 

Libraries and Gardening 

A Catalogue of books on gardening, poultry and 
bees has recently been issued by the Leicester 
Municipal Libraries. Its contents are illuminating, 
and show that the gardening public is beginning to 
take an interest in the scientific aspects of their 
hobby, craft or vocation. Such volumes as Dr. 
Keen’s “Physical Properties of the Soil”, Bourcart’s 
“Insecticides, Fungicides and Weed-Killers”, Dr. 
Kenneth Smith’s “Text Book of Agricultural 
Entomology” and many others of proved scientific 
worth show that the modem gardener is alive to 
the need of moving with the times. More than fifty 
volumes are included in the section on garden 
planning, and the kitchen gardener and floriculturist 
are amply supplied with books. The sections on 
poultry-keeping and bee -keeping are good, but do 
not give evidence of such scientific and artistic 
progress as characterises the volumes on gardening. 

North American Birds of Prey 

Continuing its series of reproductions of paintings 
of birds in North America, the National Geographic 
Magazine for July illustrates and describes the 
eagles, hawks and vulturos. The descriptive text 
is by Alexander Wetmore, assistant secretary of 
the Smithsonian Institution; and the coloured 
pictures, 28 in number, by Major Allan Brooks, if 
inclined to be a little hard in texture and colour, 
are the best American drawings we havo seen since 
the death of Louis Agassiz Fuertes. The present 
article is the fifth of a series very useful and attractive 
to bird lovers ; the first, including humming birds, 
swifts and goat-suckers, appeared in July, 1932, 
the second, with ibises, herons and flamingoes in 
October, 1932, the third, with crows, magpies and 
jays in January, 1933, the fourth with woodpeckers 
in April, 1933, and the sixth will be published at 
an early date. 

Cbpper'Steel Welding 

The issue of the Scientific American for September 
contains a short illustrated description of a large 
Detroit welding plant capable of effecting 2,000 
welds of steel parts an hour. The parts are either 
screwed or tightly fitted together and the joint has 
a thin copper wire or a paste of copper applied to it. 
A trolley full of articles is sent through a long tube 
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6-8 ft. in diameter the centre portion of which is 
heated to 2,100° F. electrically. The copper melts and 
is by capillary attraction drawn into the joints. 
Oxidation is prevented by the tube being filled with 
a gas prepared by the action of steam at high tem¬ 
perature and pressure on illuminating gas. Beyond 
the welding zone the tube is cooled so that the articles 
emerge at room temperature. The copper alloys 
with the steel at the joint and the alloy appears to 
be stronger than the steel. 

Lectures on the Rothamsted Experiments 

During the forthcoming winter, Mr. H. V. Gamer, 
guide demonstrator at the Rothamsted Experi¬ 
mental Station, and other members of the staff are 
prepared to give a few lecturos to chambers of agri¬ 
culture and horticulture, farmers’ clubs, farm workers’ 
associations, agricultural societies, etc., on the 
Rothamsted experiments. The subjects offered 
include manures, soil micro-organisms (bacteria, 
protozoa, etc.), agricultural botany, agricultural 
chemistry, soil physics, entomology, and plant 
pathology. No fee will be ehorgod for the lecturers’ 
services but travelling and other expenses must be 
defrayed. Further information can bo obtained from 
the Secretary, Rothamsted Experimental Station, 
Harpenden, Herts. 

Gift to the University of Sheffield 

Sir Robert Hadfieud, as head of the firm of 
Hadfields, Ltd., and by his generosity to the Uni¬ 
versity of Sheffield, for which some years ago he 
built and equipped a metallurgical research laboratory 
for the Department of Applied Science, is well known 
to the citizens of Sheffield. He has now placed them 
still further in his debt by a gift of £5,000 to tho 
University, expressing the hope that it may form a 
nucleus for the establishment of a course in founding 
in the Faculty of Metallurgy. Sir Robert was president 
of the Iron and Steel Institute when it visited Sheffield 
in 1905, and now, after an interval of twenty-eight 
years, the Institute has again held its annual meeting 
at Sheffield, the president being a friend of Sir 
Robert’s, Mr. W. R. Lysaght, who was unfortunately 
prevented by ill-health from attending. It is to mark 
these two visits that Sir Robert has made this 
generous gift to the University. The steel industry 
of to-day, still centred at Sheffield, owes much to 
metallurgical research in which the universities have 
played their part, and Sir Robert’s benefactions to 
the University of Sheffield are a fitting recognition 
of this debt and at the same time a gesture for the 
encouragement of so-called academic research. 

Institute of Metals 

Thb Institute of Metals will hold its silver jubilee 
autumn meeting in Birmingham on September 18-21, 
under the presidency of Sir Henry Fowler. The 
Institute was founded in Birmingham twenty-five 
years ago and it is appropriate, therefore, that the 
forthcoming meeting should be held in that city. 
An inaugural lecture on “Twenty-Five Years’ 
Progress in Metallurgical Plant” will be given by 
Mr. W. R. Barclay, vice-president, and a series of 


fourteen papers dealing with various phases of 
metallurgical work are to be delivered. A specially 
interesting feature of the meeting will be the repro¬ 
duction of the first office of the Institute of Metals. 
This was housed in the Metallurgical Department of 
the University of Birmingham, and was set up by 
the Institute’s first and only secretary, Mr. G. Shaw 
Scott, who, with the president and the chairman of 
the executive committee, will receive the remaining 
original members of the Institute in the reconstituted 
office. Here visitors will have an opportunity of 
inspecting the earliest records of the Institute— 
including the original membership applications and 
photographs taken during the inaugural meeting in 
1908. During Mr. Shaw Scott’s period of office as 
secretary and editor the membership of the Institute 
has increased from 200 to 2,200. Whereas originally 
the membership was confined almost entirely to 
Great Britain, it now covers the whole world. The 
Institute removed in 1909 to London, whoro it now 
has offices at 36 Victoria Street, Westminster, S.W.l. 

Announcements 

The following appointments have recently been 
made in tho Colonial Agricultural Sorvice : Mr. A. C. 
Barnes, to be director of agriculture and Island 
chemist, Jamaica ; Mr. D. L. Blunt, to be director 
of agriculture, Cyprus; Mr. H. B. Stent, to be 
agricultural chemist, Coffee Experimental Station, 
Tanganyika. 

With reference to the paragraph in Nature) of 
August 19, p. 285, on the cluster variable numbered 
65 by Bailey (who discovered its variability, but not 
its period) it was stated that the period was first found 
by Mr. Kooromann. This is incorrect. The period 
was actually determined by Prof. E. Hertzsprung. 

A Bibliography of tho scientific papers of Sir 
James Dewar and his colleagues from 1867 until 1923 
has recently been published in a limited edition of 
two hundred copies, price 6*. Copies may be obtained 
from Mr. H. Young, 16, Causton Road, London, N.6. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—A 
principal teacher of mathematics and physios at the 
Technical College, Coatbridge—The Director of 
Education, Lanarkshire House, 191, Ingram Street, 
Glasgow (Sept. 23). An assistant inspector of scientific 
supplies—The Director-General, India Store Depart¬ 
ment, Belvedere Road, Lambeth, London, S.E.l 
(Sept. 25). A drainage engineer for the Government 
of) Bihar and Orissa—The High Commissioner for 
India, General Department, India House, Aldwyoh, 
London, W.C.2 (Sept. 26). A principal of Dudden 
Hill Technical Institute, Denzil Road, Willesden, 
London, N.W.1Q—H. M. Walton (H.), 10, Great 
George Street, Westminster, London, S,W,1 (Oct, 7). 
An agricultural bacteriologist in the Punjab Agricul¬ 
tural Service, Class 1—The High Commissioner for 
India, General Department, India House, Aldwych, 
London, W.C.2 (Oct. 7), A lecturer in agriculture 
at the Cheshire School of Agriculture, Reaeeheath, 
Nantwich—The Principal (Oct, 7). 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended, for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

Sponges without Collared Cells 

My friend Mr. Maurice Burton ban given his reasons 
for believing that there are many siliceous sponges 
which have no oscula, pores, or flagella to chambers, 
and nourish themselves through the general surface 1 . 
His evidence does not seem to prove the existence of | 
such structure other than, as previously recognised, 
where degeneration of tissue has followed the onset 
of unfavourable conditions; and there wo have no 
knowledge that subsequent nourishment takes place. 

It is difficult to understand how a solid finger, 1 cm. 
wide, of amrnboid animal cells in jolly, can bo 
nourished and grow by soakage of solubles from sea 
water ; if it can be done, it is not clear why sponges 
or metazoa came into existence. Loise) (1898*, p. 220) 
considered his experiments proved that a Spongilla 
#as nourished by adding to its water the filtered juice 
of another Spongilla; but this does not show that 
Mr. Burton’s hypothesis is tenable, for there is little 
organic matter dissolved in ordinary sea water. 
Further, the spongilla which was nourished possessed 
collar-cells and currents, and exposed to the water 
an internal surface of ingesting protoplasm twenty 
or a hundred times the area of its homy external skin. 

Lieberkuhn (1850) pointed out that Dujardin (1838) 
found his flagellate cells in freshwater sponges only 
after spring had begun ; in the winter, cells exhibiting 
amoeboid movements were alone present. Liebcrkiihn 
states that in the winter not merely a part of the 
gelatinous mass but indeed the entire sponge consists 
of amoeboid cells ; Weltner (1907) and others have 
repeated his observation. It would be interesting to 
know whether Mr. Burton’s Tenacia , collected by the 
Swedish Antarctic Expedition, was found in a locality 
where, as in European lakes, alternations of ice-cold 
and temperate water might produce Lieberkuhn’a 
metamorphos is. 

Suoh metamorphosis may be induced by other 
agencies beside cold. I described (1895, p. 27) a 
Qrantia compressa which, after a month in the 
aquarium circulation at Plymouth, had replaced 
three-quarters of its flagellate radial tubes by the 
greatly increased gelatinous parenchym ; suggesting 
that the lose of flagellate cells in HaUsarca described 
by Metschnikoff (1879) was similarly due to patho¬ 
genic environment. Clathrina clathrus at Naples is a 
network of flagellate tubes opening into a wide vent. 

It closes this with a sphinoter when removed from 
its wave-washed habitat (at Capo Miseno) into a 
beaker of sea-water. Placed in the aquarium circula¬ 
tion it remains dosed, the porocytes gradually cover 
the collar-cells and (because the distending pressure 
is thus reduced—G.P.B.) the tubes shrink in diameter 
so that the collar-cells are forced to become a many* 
layered stratum of ovoid colls under the porocytes 
(Minchin, 1892, a), Ultimately each quondam tube 
becomes a withered string connecting spherical 
gemmftles filled with amoeboid cells (Urban 1910.— 

I am very familiar with this metamorphosis). 

Urban describes these degenerative changes in 
other Naples species of Clathrina, and Dendy (1913,«), 


in Clathrina (Leucosolenia) gardineri from 10 fathoms 
in the Chagos Archipelago, found no collar-cells, and 
compared the condition with that described for 
Ephydatia and C. clathrus by Weltner and Minchin : 
in this 10-fathom sponge the metamorphosis had 
apparently been caused by an invasion of unicellular 
algau Parker (1910) does not describe metamorphosis 
in the siliceous Stylotella, but found a rapid closure 
of the vent, as in C. clathrus, when the surrounding 
water becomes still; the closure can be stopped by 
continuing a local movement of water across that 
terminal external surface of the sponge which 
includes the lip of the osculum. (I have found* a 
similar “Parker’s reaction” in the cloacal surface of 
Leuconia and LeuciUa —wrongly callod “Loucaltis” ; 
when the sponge’s own oscular current diminishes in 
volume the sphinetral region contracts, so that tho 
velocity of the jet does not sink proportionally.) 

Metamorphosis may, therefore, be induced by cold, 
aquarium conditions, invasion by parasites or pro¬ 
longed closure of the osculum ; and closure of the 
osculum may be a reaction to mere stagnation of the 
surrounding wutor. Parker’s account provokos the 
suggest ion that this reaction protects the canal 
system from being dogged by the suspended matter 
which falls on the sponge when the surrounding water 
is still: the recent Great Barrier Reef Expedition has 
shown us what a live danger this can be in marine 
life. 1 have stopped the currents of a very robust 
Leucoma by a thick suspension of particles in the 
water, and found the prosopylos choked*. Few 
sponges are found in waters heavily charged with 
sand, clay or chalk ; possibly Haliclona can live in 
tho water Mr. Burton describes because, like Stylo - 
tella , it closes oscula when stagnation threatens 
deposit. 

Closure of oscula is well-known in littoral sponges, 
such as Qrantia compressa , when they are exposed to 
the air ; and sponges which have been brought from 
the collecting ground in a crowded bucket have often 
closed oscula. Evidence of lipostomy based on sponges 
from a collection is therefore very weak unless the 
collection has been made with unusual precautions. 
Such evidence is inadequate to force us to revive the 
doctrine of Dutrocliet (1828) of absorption through 
the external surface. Where Mr. Burton has examined 
a complete series of sections from a well-preserved 
sponge and states that thero are no flagellate chambers, 
we must conclude that some adverse condition has 
produced Lieberkuhn’s metamorphosis, but we have 
no evidence that nourishment has taken place since 
the change. (It may bo remembered, however, that 
Van Trigt-1919, Leyden-found that in emergency 
symbiotic algss are digested.) But in 1891 I described 
Clathrina clathrus as lipostomous, os my bettors had 
done before me, and in 1892 Minchin dived into the sea 
and found that in situ it has wide oscula. Haliclona 
Mr. Burton can observe in situ, but oh to antarctic 
sponges he will not get better evidence than there 
was for the lipostomy of C. clathrus from the personal 
collections of Oscar Schmidt, Haeckel and others, 
and from the living sponge, three hours from its 
native rock, lying in a dish of sea-water on my table 
at Naples. 

Sponges,whether calcareous or siliceous, and whether 
at Plymouth or Naples, will not often give currents 
when they have withstood for three hours the chances 
of a collecting boat (Grant gathered his own sponges). 
We need not therefore readily accept the conclusion 
that “Tctraxonida” (sensu Dendy—including Monax- 
onellida) are animals “often without any circulatory 
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currents, and with a very low rate of metabolism.” 
Parker says : *'* In the thousands of living individuals 
of Stylotella that I have examined . . . I have 
never found a living specimen of Stylotella in which 
currents could not be demonstrated." Grant found 
no difficulty in showing the currents of Halichondria, 
and Carter notes as remarkable that in the extreme 
heat of the summer in India the currents of Spongilla j 
will stop (Parker found for Stylotella that this happens I 
at 40° C.). Lieberkuhn, Weltner 


corpuscles or neutral particles shot off from the Sun*. 
Chapman also indicated how observations on the ion 
content of the upper atmosphere during & solar 
eclipse would afford means of determining the rela¬ 
tive influences of these two kinds of radiation 4 . He 
showed that the eclipse of the corpuscles and the 
eclipse of the light would not occur at the same time 
but that tho former would take place about two 
hours before the latter. Radio observations during 


and others found Ephydatia and 
Spongilla constantly working; the 
only Ephydatia I tried from tho Cam 
(Showed jets 12 cm. long, and from 
the small vents of a Halichondria at 
Plymouth (freshly gathered from tho 
intake cave below the M .B. A, labora¬ 
tory) came jets 4 cm. and 5 cm. long. 
On one occasion at Plymouth, Prof. 
Garstang supplied fortunate evi¬ 
dence that the currents of about 
twelve specimens of Suberites ficus 
were all active just after he had 
dredged them. As to the more recon¬ 
dite genera, we may reverse Sollas's 
calculation as to flints (in “Ago of 
the Earth" I think) and from the 
percentage of silex in sea-water cal¬ 
culate how much water must have 
poured through the body to enable 
the sponge to form the “dense skele¬ 



tons of siliceous spicules" which Mr. Fro. 1- 

BUrton finds characteristic of the 


preserved sponges that show no vents or pores. 

Parker finds that the flagella do not stop working 
because the vents are closed in Stylotella ; I have 
watched through the wall of a flagellate tube of closed 
Olathrina clathrus carmine particles moving inside 
it; and found the flagella of Qrantia compressa in 
activity after the vent had been closed in air 26 
hours. “I have never seen a flagellum motionless in 
a cell which was not moribund. I believe the motion 
to be ceaseless, unconscious, and uncontrolled" 4 . I 
do not believe that "the flagellated chambers of 
siliceous sponges are frequently quiescent over long 
periods" except when injured by temperature or 
poison. 

Geo. P. Bidder. 

Cambridge. 

Aug. 12. 

1 NATUEJI, 188, 200, Au«. 1933. 

■ References are to Vosmacr’s “Bibliography of Sponges". 

■ Quart. J. Micro. Soc.., 67, 814 : 1*23. 

4 Proc. /Ann. Soc., 84 , 308, fig. F., and 316, 

1 Brit. A$i. Report, Lude, p. 64 ; 1927. 


Effect of the Solar Eclipse on the Ionosphere 

It has been definitely established that the iono¬ 
sphere responsible for . carrying radio waves round 
the curved surface of the earth is divided into two 
clearly distinguishable regions 1 **. The lower—the 
classicalKennelly-Heaviside or the E layer—is 
situated at a height of about 90 : km*» and the upper 
7—the Appleton or , the F layer—is situated at a 
height of about 200 km. The nature of the ionising 
agencies producing these two different layers is, 
however, apt yet definitely known. 

. An. interesting suggestion was rpade sozne tipae ago 
Qhgpman that onp of* the layers derivedi itaionij^ : 
top* frwp tho nltra-violet fli^t c*be 


the eclipse of August 31, 1932, which was visible 
in Europe, indicated, however, that the ultra-violet 
light from the sun was the chief cause of ionisation of 
the E and the F layers and that the corpuscles had 
little or no effect 4 . In view of the importance of the 
subject, the opportunity afforded by the annular 
eclipse visible in Calcutta on August 21 last, was 
taken to study the question by making measure¬ 
ments of the ion content on the day of the eclipse 
as well as on preceding and following days. The 
results of our measurements present certain interest¬ 
ing features which are described below. 

The measurements were carried out, after Apple- 
ton 4 , by observing the critical frequencies of upwardly 
directed waves of varying wave-lengths at which they 
were just able to penetrate either the E or the F 
layer. The transmitting and the receiving stations 
were 7 km. apart. It was possible to take a complete 
set of observations of different wave-lengths to find 
out the critical frequency within 16-20 minutes. 
The maximum frequency available was 86-7 x 10* 
cycles/sec. (A =» 36 m.) ; this was unfortunate, 
because that frequency was not high enough to 
penetrate the F layer generally after 4rl fem. 

Curves in .Fig. I depict the variation ef the ion 
content of tne E and P layers bqt^een 6 am. and 
2 p.m. ojq August 2Q, tl (eclipse) god 22. The follow¬ 
ing are interesting, features .of the curves :. " 

L 4 Thp ionisation of the F layer increases fairly 
regularly, on August 20 and an August. 22 between 
0 a.m. and 11 a.m., curves 1(F) and 8(F)* On August 
21 there is an outburst of variation about 0 a.isu, 
curve 2(F). It will be noticed that there/ are slight 
irregularities in the # curve* on Amgust 20 and 2t 
%t about., the same time* Av<xmbadsoat <of turvh 
UP), 2(F) and Sfi^teadsdo^ tto 

Yjvmtim m Augu$t2jmigbt have been /cnWipd .by 
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thecorpuscular eclipse which was due at about this 
time, But observations on the ion content on 
August 24 (not shown in the figure) showed a similar 
outburst of variation at the same time. The out¬ 
burst of the variation on August 21 at the time of 
the OtorpusQular eclipse was therefore probably a mere 
coincidence. 

2, The ionisation of the E layer increases with 
the progress of the day on August 20, On the day 
of the eclipse, curve 2(E) f however, the ionisation 
starts decreasing from 8 a.m. and forms a well- 
defined trough of minimum value at 11.33 a.m, 
about twenty minutes after tho optical maximum. 
On August 22, curve 3 (E) t the day after the eclipse, 
the gradual rise of ionisation with the progress of 
the day is entirely absent. 

3. It can bo concluded from these observations 
that the ultra-violet light is at least one of the 
agencies producing ionisation of the E layer, and that 
the corpuscular rays have little or no effect as an 
ion prochicing agency. The absence of regular rise 
of the E layer ionisation on tho day aftor the eclipse 
can be accounted for by tho fact that the eclipse 
occurred at an hour when the sun’s action is greatest. 
The effect of the withdrawal of the ionising agency 
during this active period produced a quasi-permanent 
deficiency in the ion content which persisted until 
the next day. It will be noticed that on tho day of 
the eclipse the ionisation had a tendency to fall 
after 12.30 p.m., curve 2(E). This also is due to the 
same reason, namely, tho withdrawal of the ionising 
agency at the time of its most intense action. 

More definite information about tho nature of the 
ipnising agencies other than ultra-violet light can 
only be obtained by a large number of stations 
participating in observations during a solar eclipse. 
It may then be possible to discriminate between 
fortuitous outbursts of variations in the ion content 
and variations caused by the eclipse. 

S. K. Mitba. 

H. Rakshit. 

P. Syam. 

B. N. Ohosk. 

Wireless Laboratory, 

University College of Science, 

02, Upper Circular Rood, 

Calcutta. 

Aug. 28. 


1 Appleton. Nature, 120, 830, Sept. 3,-1027. 

1 Mitre end lukehit, Phil. Mag.. 16, 2b ; 1033. 

• Chapman, Proe. Roy. Soe., A, life, 363 ; 1031. 

4 Chapm*n,Jtf<m, Not. Roy, AH. Soc., 02, 413 ; 1032. 
•Wirto" W, 81, 273; 1932. 

•Appleton, Nature, 1*7/107, Feb. 7, 1931. 


Rainfall and Atmospheric Pollution 

ShVHrai, considerations which haVe ! been set out 
at some length in A paper to the Royal Meteorological 
Society 1 point to An increase of rainfall os a Con¬ 
sequence of imoke iii the atmosphere. f 

in a factory town Sunday i* a day of reduced 
smoke pollution arid concurrently Sunday is, 'in 1 the 
bug run^ the day of least rainfall of any day of the 
week. There is in the Rochdale record of thirty 
years an exception to this rule in the years 1915- 
Iil8 i^hAitp^-the years of the War. In that period 

afore M other days of the 

SHitiqpiMwthe long pOried* oTtJMrty jAers the-ratio 


of rain on Sundays to all days of the week is 0*04, 
but in the War period 1-28. In another factory town 
—Halifax—the ratio of Sunday rainfall to that of 
all days on the average of 19 years is 0-98 but during 
the War period 112. 

It seems, therefore, that the emission of smoke 
due to the running of munition and other factories 
on Sundays in War time has been sufficient to 
iufiuenco the rainfall. This unexpected result can 
scarcely be accepted without evidence in support of 
it in other directions. 

At Llanfairfeehan in North Wales there is a trust¬ 
worthy record of thirty years or more, and an analysis 
of this record shows that Sunday is the day of least 
rainfall, the ratio of Sundays to all days being 0*93 
for a period of twenty-eight years* Llanfairfeehan 
lies under the shadow of Penmaenmawr Head on 
which up to a hoight of 1,500 feet drilling by steam 
power, blasting and quarrying go on vigorously on 
the working days of the week, but no work has been 
done either before or after or during the War on 
Sundays. 

Now the ratio there of Sundays to all days is 0*95 
for the War period, which differs but little from what 
it is at other times, Sunday being not more but less 
than weekdays. Here whore there are no industrial 
activities on Sundays in Wartime, the Sunday rainfall 
is, as at other times, less than on weekdays. 

Again sootfall in factory areas was certainly 
greater in the War period than usual. Observations 
are meagre, and there are not many suitable records 
which can be examined, but the available facts are 
briefly tabulated below, the figures being the average 
atmospheric deposit in tons per sq. mile per month. 


Place 

Glasgow 

Newcastle 

Rochdale 

Malvern 


War Time 
38 
50 
77 
6 


Other Times 
33 
41 
67 
7 


Malvern, which is not an industrial town, is 
inserted for comparison. The deposit there is nearly 
tho same at all times, but with the industrial towns 
the War time deposit is considerably groater. 

Unfortunately, there is no means of ascertaining 
whether the extra pollution took place on Sundays, 
but it is significant that the ratio of the War time 
deposit to tnat at other times is in each industrial 
area what might be expected if an extra day’s work 
were put into the week. 

J. R. Ashworth. 

65 King Street South, 

Rochdale. 

Aug. 9. 

1 Quart . J. Roy. MM. Soe., 65, No. 232, Oct. 29, 


The N- and (7-Series and ^-Absorption Edge of 
X-Spectra 

In a letter to Nature 1 in 1922 I announced, from 
researches made in the laboratory of Prbf. Siegbahn 
in Lund, the existence of a weaker group pif lines in 
the X-regien, 9-13 A„ referred to the iV-eories of 
the elements urariium and thorium. 

The X-rays region has meanwhile been enlarged 
for krtig W'ave -lengths by the Use of a Lib© grating 
ftdm Voik dene by Compton* Thibaud, Siegbahn 
Mmfo theft. But Hibst bf ihe ^/dines Arb iso weekend 

■i 
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of such long wave-lengths, that it has hitherto been 
impossible with the known sources of X-rays from 
the elements on the anticathode to prove the exis¬ 
tence of transitions from -W-levels to higher levels, 
as previously found by me. 

With the new ionic tube for low tension con¬ 
strue ted and described by Dr, V. Kunzl and myself 1 , 
an attempt has been made to obtain the long wave¬ 
length lines from the antioathode using heavy ele¬ 
ments. Tho usefulness of our ionic tube in the 
region 5-10 A. is proved in the Af-serios, where many 
new lines have been obtained and partly published 
in collaboration with Dr. FiI5dkov&. 

For tungsten we have obtained, with a line grating, 
the two linos found by Thibaud (and recently by 
Prinfl and Takens) and classified as N-N transitions. 
Besides these we have obtained some new lines in 
the region 20 -70 A. which correspond to the wave¬ 
lengths which can be calculated from tho Bohr- 
Coster scheme for the N -lines for this element. In 
tho region 240 295 A., where the lines of the O-series 
or 0-0 transitions for tungsten may be expected, we 
have also obtained two linos, which must probably 
be referred to the O-series of tungsten. 

We have also found some absorption edges, of 
which three especially, in the region 90-140 A., are 
in the first order and very clear. In contrast to tho 
lines observed and mentioned above, they have been 
observed moro or less visibly in all elements investi¬ 
gated ; hence they cannot be ascribed to the tung¬ 
sten. Two of these edges coincide with the values 
calculated for the L\ and Ln.ni absorption of silicon 
and can be ascribed to the discontinuity of absorp¬ 
tion by the grating, analogous to the absorption by 
crystals as obsorved by Lindsay and van Dyke. 
This gives the same possibilities for obtaining 
absorption with u line grating. 

One of these three edges is reversed, as the edges 
from silver and bromine in tho if-series and L-series 
are reversed. This edge, when compared with the 
calculated values, corresponds to the N\ edge of silver. 
That this JV-edge is clearor than othor possible Af- 
edges is probably due to the greater reflection power 
of the grating in the neighbourhood of the L-absorp- 
tion of silicon. 

I would further remark that under conditions for 
the discharge in the ionic tube as investigated by 
Messrs. Kunzl, Dr&b and myself, the greatest degree of 
purity is necessary to obtain these lines of long wave¬ 
lengths. This is especially important for the above- 
mentioned edges, for if K -radiation of carbon should 
appear in the first order, tho Li absorption edge of 
silicon would bo ascribed to the K -absorption of 
carbon in the second order. Only in a few cases, 
and not in connexion with L-absorption, has a weak 
white line—os found by Kunzl in the M -series with 
tho ionic tube - boon observed in this place. 

When working with our ionic tube and using a 
tungsten antioathode, some M -absorption edges of 
silver (at. no. 47) and possibly of bromine (at. no. 35) 
were obtained. However, when using copper as 
antioathode, a wide, shaip absorption band appeared 
in the place of the K-absorption edge of C (at. no. 6) 
and no lines of wave-lengths longer than 90 A. have 
been observed, although the purest copper was used. 

V. DoI/EjSex. 

Spectroscopical Institute, 

Charles University, Prague. 

1 Natttrb, 100 , 582, May 6, 1022. 

PAy#., 74, 565; 1032. 


Series of Alkaline Atoms in an Electric Field 

We have investigated the absorption spectra of 
potassium and sodium vapours in an electric field 
with a method similar to the one used by C. J. Bakker 
in Prof. Zeeman’s laboratory 1 , and have reached a 
field of about 2,700 volt/cm. in the absorbing layer. 
The background was given by a hydrogen tube. 
Hilger’s E. 1 spectrograph was used. Absorption 
spectra, polarised parallel and perpendicular to the 
field, were photographed simultaneously and separ¬ 
ated by moans of a spar crystal. 

With regard to potassium, we have confirmed 
Bakker's results and on account of the larger resolv¬ 
ing power of our spectrograph and of the greater 
intensity of the electric field, wo have been able to 
resolve the forbidden S-8 and S-D lines ; moreover, 
we noticed splitting beginning for the higher terms 
of the series. 




The degeneration of the terms S and D in the 
sodium spectrum produces a romarkable change of 
the aspect of the phenomenon ; Figs. 1 and 2 show 
the absorption spectrum of sodium noar the limit 
of the series 3 8-mP without field and with a field of 
about 2,700 volt/cm. The first line on the left is the 
35-1 IP, X = 2476-53 A. In the region between the 
permitted lines of the series 3 S-mP f when the field 
was applied, appear, only in a polarisation, some 
forbidden lines corresponding to the 3 S~mS trans¬ 
itions. On account of the splitting of the D term 
occurring in the electric field, lines 3 S-^mD are resolved 
in a sort of band in both polarisations. In the first 
bands, the intensity increases on the side of the 
nearest P term. In the sucoessive terms the electric 
perturbation increases to such a point that P and D 
terms become indistinguishable, and tho splitting is 
an almost symmetrical one on both sides of the 
unperturbed P terms. Still more towards the series 
limit, the spectrum becomes a sort of band on which 
emerge (only in o polarisation) the forbidden lines 
3S-mS. This band reaches the series limit in a way 
quite different from what happens for potassium; 
the explanation of this effect may be found by taking 
into account the 5, D degeneration. 

With these phenomena are connected a series of 
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electro-opt ioal effects, namely, anomalous birefringence 
and dichroiszn near the lines which appear in both 
polarisations shifted or with different intensity. We 
have investigated these effects by putting the absorb¬ 
ing layer between crossed ultra-violet niools placed 
with the axis at 45° to the electric field. With such 
an arrangement wo observed an emission spectrum 
corresponding to the lines whioh are different in 
both polarisations. With this apparatus it is im¬ 
possible to distinguish between dichroism and 
birefringence. This investigation will be carried on 
with a more appropriate method. 

Further details, theoretical and experimental, will 
be published shortly. 

Edoakdo Amaudi. 

Emilio SKGitic. 

Institute of Physics, 

University, 

Horne. 

July 17. 

1 Proc. 86, 689 ; 1933. 


Poisson Series and Biological Data 
, It has been observed that the powder-post beetles 
Lycius linearis and L. brunneus do not deposit a 
constant number of oggs in each vessel they attack, 
and observations have been made by one of us 
(E. A. P.) on the frequency with which given numbers 
of eggs are laid by those insects in the vessels of 
English oak. 

As shown in Tables I and II, the observed fre¬ 
quencies agree closely with Poisson series having 
means 0*84 and 1*85 respectively. 

GEOUPfNG OF EGGS OF LYCTVS IN VESSELS OF 
ENGLISH OAK 

TABLE I. 

L. Untarw. 


No. of egra 
per group (n). 

Observed 

frequency. 

(n-l)x 

frequency. 

Calculated 

frequency. 

1 

121 

0 

120 

2 

98 

98 

100 

3 

45 

00 

42 

4 

14 

42 

12 

6 

1 

4 

2 

— ...», „ 



... 


Mean 0-84. 


Table II. 

L, brunneta. 


No. of eggs 
per group (n). 

Observed 

frequency. 

(n-l)x 

frequency. 

Calculated 

frequency. 

1 

29 

0 

28 

2 

42 

42 

62 

8 

80 

120 

48 

4 

28 

84 

29 

6 

13 

62 

14 

Q 

A 

26 

6 

7 

0 

t 0 

2 

8 

1 1 

j 7 

0 


Mean 1-86. 


This difference of unity between the means indi¬ 
cates that L. brunneus on the average lays one more 
egg per vessel than L. linearis . Further information 
is desirable before formulating possible explanations 
of this, so no attempt is made to do so. 

It is desired to direct attention not only to the differ¬ 
ence between the two species but also to the method 
of obtaining the series. A Poisson series must have 
classes ranging from zero occurrences upwards. The 
data id question cannot, from their nature, have a 


class of zero eggs per group, so that the lowest olass 
must be taken as the zero class. In other words, the 
frequency of occurrence of more than one egg per 
group is examined. Thus, in column 3 of the Tables, 
n — 1 is used instead of n for calculation of the mean. 
Similarly, if in any set of observations for some 
reason the class of one per group could not exist, it 
would be justifiable to use n — 2 to calculate the mean. 

It must be emphasised, however, that there must 
be reasons, or suspected reasons, for the zero class not 
existing. It is not sufficient for it not to be observed, 
for it might, in the size of sample taken, have an 
expected frequency of zero. 

The value of analysing the data in this way is 
first that the sampling technique is tested and 
secondly that differences in the means of different 
samples may be tested for significance. 

A similar device was employed in studying the 
grouping of the vessels of Munyama (Khaya an- 
thotheca). In this wood the vessels occur solitarily or 
in short radial groups. Here, again, a zero class does 
not exist, so that the frequency of occurrence of more 
than one vessel per group was examined. 

Once a sufficient number of observations has 
proved the significance of differences between species, 
the mean may be used for identification of species, 
though in the caso of the egg groups, the labour 
involved and the existence of other tests detract 
from its value for this purpose. There must be many 
other biological observations to whioh a similar 
method of analysing the data would apply. 

E. D. van Rest. 

E. A. Parkin. 

Forest Products Research Laboratory, 

Princos Risborough. 

July 28. 


Translation of 'Luftkorper' 

The expression ‘air-mass* is, I believe, now uni¬ 
versally employed in English as the equivalent of the 
German term ‘Luftkorper’, applied to extensive 
masses of air that, according to the conceptions 
developed by the Bergen school of meteorologists, 
are approximately homogeneous horizontally and 
tend to retain their distinctive characteristics in 
moving over the earth. 

In Dr. Kassncr’s “Meteorologisches Wdrterbuch”, 
which forms a valuable feature of the recently pub¬ 
lished second volume of the “Meteorologisches 
Taschenbuch”, edited by Dr. F. Linke, I find this 
expression rendered “atmospheric body** in the list 
of English equivalents. Although, as indicated in 
the “Taschenbuch**, I collaborated with Dr. Kassner 
in preparing the English part of this glossary, the term 
‘Luftkdrper* was not included in the list of German 
terms that he sent to me for translation, and I am 
therefore not responsible for the rendering above 
mentioned. 

Dr. Kassner is entitled to the gratitude of all 
meteorologists for the publication of this tri-lingual 
glossary, whioh will doubtless be helpful in standard¬ 
ising meteorological terminology, and will serve ae a 
valuable supplement to the list of equivalent terms 
in ten languages published in the *‘Meteorological 
Glossary** of the Meteorological Office (second edition). 

C. F. Talman. 

Library, Weather Bureau, 

Washington, D.C. 

Aug. 2. 
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A Tame Platypus 

Recently an observant and interested resident 
at Healesvillo, which is about forty miles from Mel¬ 
bourne, prepared an artificial rectangular trough 
filled with water and mud to which was attached a 
straw-lined tube above the water level. He then 
placed a platypus in this structure and fod him regu¬ 
larly on the only diet available in quantity, namely, 
earthworms. Mollusca and shrimps were not pro¬ 
curable, at all events in quantity. Within three 
months this excessively shy creature ornerged when 
whistled for and took worms furnished by hand. 
The diet required was from twelve to fourteen ounces 
daily for an animal which weighs less than throe 
pounds. 

This platypus is quite indifferent to the presence 
of a large number of visitors, and after boing satiated 
with food climbs upon a ledge and cleans its beautiful 
fur with the movable claws projecting from the 
webbed hind foot. The practical problem is the supply 
of food in sufficient quantity. An effort is being mode 
to face this difficulty by the establishment of a worm- 
breeding area. 

Those of us who know how shy the platypus is in 
tho wild state wore amazed at the result on June 9 
of 110 days of semi-captivity. The animals have, 
of course, been kept before in captivity, but never, I 
fancy, has domestication been practised with so much 
method and trouble. 

It may be that the relatively large amount of food 
taken is duo to the possibility that the worms alone 
do not provide a balanced diet. Similar experiments 
when other food is available in quantity may throw 
light on that problem. 

Much information is contained in Burrell’s classical 
work on the platypus. This particular incident haB, 
however, aroused much interest and is full of possible 
information with regard to an extraordinary animal 
which, I am thankful to say, is holding its own and 
is apparently, with the legal protection it receives, 
in no danger of extinction. 

At the date of writing tho platypus is still alive. It 
is now mid-winter and the animal shows a tendency 
to sleep for two or three days at a time. It has now 
been in captivity 153 days. 

James W. Barrett. 

105 Collins Street, 

Melbourne, C.J. 

July 22. 


Nature and Science in Poetry 

It is not difficult to imagine how Herculean must 
have been the effort of the writer of the article in 
Nature of August 26 under the above heading, to 
curb hie pen. One realises the strength of mind 
required to put firmly on one side “La Semaine” of 
Guillaume do Saluste, Siour du Bartas (1578); the 
“De Laudibus Dei” of Blossius vEmilius Dracontius 
(Fifth Century); and the many references in Dr. 
Charles Singer’s works on oriental science. 

There must have occurred to the minds of many 
readers of Nature the quatrain of Omar Khayyam : 

Those who have become Oceans of Excellence and 
Cultivation, 

And from the Collection of their Perfections have 
become the Lights of their Fellows, 

Have not made a Road out of this Dark Night, 

They have told a Fable, and have gone to Sleep, 


magnificently rendered by FitzGerald: 

Tho Revelations of Devout and Loom’d 
Who rose before us and as Prophets burn’d, 

Are all but Stories, which, awoke from Sleep, 
They told their Comrades, and to Sleep returned. 

The oouplet of Alfred Austin reminded me of an 
amazing poem by a too-Iittle known author—Mr. 
John Litart—entitled “Death and Disease”—which 
opens with the lines : 

Oh ! happy, happy death, release from earthly 
cares, 

Think pf tho thousands who suffer through years 
and years, 

In such suffering and pain of a hundred kinds. 
And the misery that is borne by all mankind, 
Some which even tho skill of the surgeon can’t bind, 
Disease of the body, and disease of the mind. 

A single verse will give an idoa of this masterpiece : 

There is rheumatic gout and many will say 
They are scarce free from suffering on hour a day. 
Then there is cancer a most terrible disease. 

The pain and tortures it gives will mako one’s 
blood freeze. 

Great suffering, a living death, a gnawing pain, 
The surgeon’s art no good, aloviation (#ic) vain. 

There are fifty lines, all up to this standard! 

This may, I think, be claimed as marking the nadir 
of scientific ‘versification’: to my mind the zenith 
was attained by the exquisite and delicate fantasy 
of the late Sir Arthur Shipley in his little poem : 

When wo were a soft Animba 
In ages past and gone. 

Ere you were Queen of Sheba, 

And I, King Solomon, 

Alono and undivided 

We lived a life of sloth. 

Whatever you did, I did. 

One dinner did for both. 

At length came separation 
By fission and divorce, 

A lonely pseudopodium 
I wandered on my course. 

Edward Heron-Alt.en. 


Influence of Certain Agents on the Lability of the 
'Reducing Factor' (Vitamin C?) in Milk 

In a recent letter to Nature 1 attention was 
directed to the marked fluctuations which were 
observed in the concentration of the substance or 
substances in milk responsible for the reduction of 
2:0 dichlorophenol-Jndophenol when the test of 
Birch, Harris and Ray* for the chemical estimation 
of vitamin C was applied. It was pointed out that, 
even under the best conditions of production and 
distribution, the presence of a reasonable concen¬ 
tration of the reducing substances in milk cannot be 
guaranteed. Since that date, other experiments have 
been carried out to determine the reason for the 
fluctuations observed and two correlations which we 
believe to be significant have been found. 

Identical samples of milk in sale glass bottles, 
one exposed to the light (none of the samples was 
at any time in direct sunlight since they ware 
kept under a roof), another completely covered with 
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opaque paper, were stood in our dairy alongside 
the sale milk. We then observed that in all cases 
exposure to light had resulted in the rapid destruction 
of the labile factor while the loss in the samples 
protected from light was comparatively quite small. 

On the other hand, wo have found that common 
bacteria known to indue© a low E* in milk may play 
a part in the protection of the labile factor. 

It seems obvious from our experiments that any 
work upon the stability of the labile factor to physical 
and chemical agents, such as heat or oxidation, must 
exclude the complicating factor of destruction by 
light. 

Further work on these phenomena is in progress. 
Meanwhile it seems safe to say that our observations 
on the action of light emphasise the valuo of Nature’s 
mothod of transference of rniik from mother to 
offspring. A T R Mattiok. 

8. K. Kon. 

National Institute for Research 
in Dairying, 

The University, 

Reading. 

Aug. 4. 

1 Nature, 132, in, July 8, 1933. 

1 Ch*m. Jnd., 52, LOW ; 1933 ; Hun hem, J 27 , 500 ; 1933. 


Addition of Hydrogen Bromide to Olefines 

In some recent memoirs Kharusch 1 has observed 
that the dominant factor in the addit ion of hydrogen 
bromide to some olefinic substances is the presence 
or absence of oxygen. For example, the slow com¬ 
bination of hydrogen bromido and vinyl .bromide 
forming othylideno bromido gives place to a rapid 
formation of ethylene bromide if air is admitted. 

The addition of hydrogen bromide to undecylenic 
acid is often carried out for the preparation of 
k -bromoundecoic acid. That this reaction has given 
either the K-bromo- or the /-brornoacid in an appar¬ 
ently arbitrary manner is evident from the literature*, 
and the cause is now seen to be the presence or 
absence of oxygen. Eight experiments in which 
hydrogen bromide was passed into a Ion per cent 
solution of undocyienic acid in ligroin gave 70-80 
per cent yields of almost pure K-bromoundocoic 
acid; four experiments in which oxygen was 
removed either by passage of hydrogen or by addition 
of diphenylamino or by both methods gave a mixed 
product in which the t-bromo-isomoride predominated. 

Thus the very important observations of Kharasch 
are confirmed. J.C. Smith. 

The Dyson Perrins Laboratory, 

University of Oxford. 

Aug* 9. 


1 Kharasch and Mayo, J. Amer, CJum. 8oe„ 55, 2408; 1083. 
Kharasch, McNab and Mayo, ibid., 2521, 2581. 

■ Walker and Limuadcn, 79,1191; 1901. Falrweather, Vroc. 

Hoy, 8oc, Edin. t 46, 72; 1926. CJohcn, 594 ; 1932. 


Photo-Chemical Activation of Adenine 
Earlier* it was found that adenine sulphate on 
irradiation by a mercury arc acquired growth- 
promoting properties. The material was tested on 
rats/receiving a synthetic basal diet deficient in 
vitamin B* supplemented by ox kidney extract as 
a source of vitamin B k . Since those preliminary 
experiments a large number of tests have been 


carried out with rats and pigeons. In most experi¬ 
ments adenine sulphate in aqueous suspension 
(slightly acidified) was exposed to a Hanovia Home 
Sun (220 volts, consuming 2*1 amp.) at 15 cm. 
distance for 1 hour. The irradiated product has 
proved unable to cure ‘polyneuritis’ in pigeons even 
in 5 mgm. doses. But tho same daily dose supported 
growth in 36 yoiuig rats which had coased to 
grow on a diet composed of starch, casoinogen and 
McCollum’s salt mixture supplemented by cod liver 
oil and an aqueous extract of ox kidney, which 
provided vitamin B a and a small quantity of vitamin 
B a . Irradiated adenine gave no response in young 
rats (31 in number), receiving ox liver extract or 
autoclaved marinito as tho source of vitamin B t . 
Irradiated guanine chloride, cytosine chloride and 
uracil did not resemble the action of irradiated 
adenine in preliminary experiments (7 rats were 
used). Irradiated adenine could not replace vitamin 
B 8 in the diet. 

The above results indicate the formation of a 
growth promoting substance on irradiation of aden¬ 
ine. Tho optimum conditions of activation have, 
however, not yet been obtained. Tho relation of 
this active factor to the different B-vitamins is being 
studied. Until further rosults are obtained, it is not 
profitable to discuss these results in rolatiou to those 
published by Hoyroth and Loofbourow 2 , Heard et ol. 8 , 
and Bernal and Crowfoot 4 . 

Tho details are being published in the Journal of 
the Indian Chemical Society. 

B. C. (jUHa. 

I*. N. Chaxravorty. 

B ioehemica l La borato ry, 

Bengal Chemical and 

Pharmaceutical Works, Ltd., 

Calcutta. Aug. 14. 

1 Guha and Chukravorty, Nature, 180, 741, Nov. 12, 1932. 

1 Heyroth and Loofbourow, ibid., 131, 92. Jan. 21, 1033. 

• Heard et al, t ibid.. 181, 617, April 29. 1933. 

1 licrnal and Crowfoot, ibid 131, 911, June 24, 1933. 


Seismic Sea Waves 

In a note on the sea waves of the Japanese earth¬ 
quake of March 2, 1933, which appeared in Nature 
of July 8, it is stated that “it was clear” that the 
waves would travel 3,950 miles - presumably sea 
ones—in about 8£ hours. It is understood that this 
calculation is based on the assumption that the 
waves must be ‘long’ ones, so that they would con¬ 
form with the formula and progress with a 

speed independent of period or length, tho mean 
depth of water being the sole relevant factor. The 
time of arrival of tho waves indicates that this 
assumption is probably oorrect, but nevertheless it 
might be interesting if those in a position to anticipate 
the arrival of waves of this sort were to time their 
periods. So far as I know, but little has been pub¬ 
lished about the character of sea waves generated by 
earthquakes. If the periods were observed, especially 
when the seismograph only indicates a single severe 
shock, in which case the original disturbance should 
presumably consist of one solitary wave, comparison 
of the actual with the theoretical periods should give 
a good -indication as to the accuracy with which 
hydrodynamical theory works out in practice. 

P. J. H. Unna. 

4 Dean’s Yard, 

London, S.W. 1. 

Aug. U. 
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Archaeological Exploration in Derbyshire Caves* A 
Research Committee of the British Association ap¬ 
pointed to oxploro oaves in the Derbyshire district 
(Mr. M. C. Burkitt, chairman, and Dr. R. V. Favell, 
secretary) roportod at the Leicester meeting of the 
Association on the work of the year 1932-33. The 
excavation of the Pin Hole Cave, Creswell Crags, has 
been continued by Mr. Leslie Armstrong. Breccia 
was removed from the whole area of the passage on 
the east side of the main chamber and in the trefoil¬ 
shaped terminal chamber, revealing four large 
cavities in tho rock floor, one coinciding with the 
width of the passage and extending 7 ft. along it. 
These were entirely filled with cave earth of Mous- 
terian ago, 2 ft. 7 in, doep, and an underlying deposit 
of sterile red sand. The Moustorian deposits yielded 
the usual fauna, including tho greater portion of tho 
skull and jaw of a young mammoth with complete 
dentition, and two large fragments of tho lower jaw 
of a giant deer. The large cavity showed evidence of 
human occupation in a small but well-preserved 
hearth and a stone pounder, animal bones, split and 
charred, and crude artefacts of quartzite and 
crystalline stalagmite. Similar tools were recovered 
from tho smaller cavities at the rear of the chamber. 
Several worked bone tools included a bone knife and 
two awls. In the large inner cave of the chamber 
the deposits were excavated from the 12 ft. level to 
the base at a depth of 17 ft. An exceptionally thick 
layer of limestone slabs pointed to the probability 
that this part was unsuitable for occupation. The 
remains of Mousterian age recovered here are less 
numerous than elsewhere in the cave, but include a 
fine side-scraper of flint. 

Sumerian Copper. The fifth report, presented at the 
Leicester meeting of the British Association, of the 
research committee appointed to report on the prob¬ 
able sources of the copper used by the Sumerians 
(Mr. H. Poake, chairman, and Prof. C. H. Dosch, 
secretary), states that during the past year specimens 
have been received and examined from a number of 
sites, as well as a fow ores. The presence of arsenic 
in relatively high proportions in several objects of 
early date has made it necessary to regard this, like 
nickel, as a key element, which should assist in the 
location of the source of the original copper. Unfor¬ 
tunately, works of reference, as well as geological 
monographs, seldom make mention of the presence 
of accessory elements, and native coppers received 
by the committee for examination have been derived 
from deep-seated deposits of pyrites, whereas ancient 
copper was undoubtedly derived mainly from 
oxidised outcrops. The known occurrences of 
arsenical copper ores, sometimes containing nickel, 
have been mapped and the region within which such 
mixed ores may occur appears to form a band 
extending through Anatolia, Armenia and Azer¬ 
baijan, though at present sources farther afield 
cannot be excluded. Several objects have been 
subjected to analysis or micrographic examination. 
Among these a thin piece of metal from Kish, 3200 
B.G., gave 95‘17 per cent copper, 0*08 per cent 
nickel and 0*15 per cent iron. Two objects of early 
date from Ur proved to be copper, hammered and 
slightly reheated after casting, while the bronze 
was in cast condition. The bronze contained 11*65 


Items 

per cent tin and 0*20 per cent nickel; the copper 
spear, 0-56 tin and 1*36 nickel. A spear-head from 
Nineveh proved to be of pure copper without tin 
or nickel. A thin razor of the Egyptian Fourth 
Dynasty, received from Sir Robert Mond, in appear¬ 
ance of copper, proved to be of bronze, containing 
8-5 tin. The edge had been hardened by severe 
hammering. In view of the high proportion of sulphur 
in objects from Mohenjo-daro, tho possibility of its 
derivation^from the soil was examined, but it would 
appear that the sulphur in the specimens is derived 
from the ores. 

Snails from the Philippine Islands. Mr. Paul Bartsoh 
has discussed some interesting land molluscs from the 
small islands and islets in the Mindoro Province 
(“The Land Shells of the Genus Obba from Mindoro 
Province, Philippine Islands”. Contributions to the 
Biology of the Philippine Archipelago and Adjacent 
Regions. United States National Museum. Bull. 
100, vol. 6, part 8, 1933). These islands are 
ideal collecting grounds, for each one apparently 
harbours a special form of O66o, regarded by the 
author as a race or sub-species. Tho genus, all the 
species of which have a flattened shell with a thickened 
aperture, is a large one and the shells differ widely 
in form, sculpture and colouring. Obba liateri , Gray 
was figured by Martin Lister in his “Synopsis 
Methodic® Conchyliorum et Tabularum Anato- 
micum”, published in 1770 ; Gray in 1825 listed it as 
Caracolla , and it was described by Broderip in 1841 
as Helix (Caracolla) liateri, the habitat being Luzon, 
on trunks of trees. It occupies a very wide range in 
the Philippine Archipelago and, like most widely 
distributed species, it breaks up into a host of so- 
called races, each of which occupies a limited zoo- 
geographioal horizon. There are nine from the 
Mindoro province which the author designates as 
sub-species, but he believes that there ore probably 
many more still to be found, as the small islands, and 
even Mindoro itself, have not been explored ade¬ 
quately. Six species of Obba are recorded and de¬ 
scribed here, each with a number of sub-species. 

Recent Knowledge of the Slime Fungi. The presi¬ 
dential address by Miss G. Lister to the British 
Myoological Society is a valuable review of present- 
day knowledge of the Myxomycetes (“Field Notes on 
Mycetozoa”, Trans . Brit . MycoL Soc ., 18, pt, I, pp, 
18*29, Aug. 1933). The work of Prof. Brandza of 
Roumania is described. ‘Nurseries' of straw, pine 
needles, dried leaves and other substances were 
placed in various positions in the city of Bucharest, 
and all yielded interesting specimens. It seems 
possible that physiological species are to be found in 
the Myxomycetes, for Fultgo septica arises either 
from a yellow or a cream-coloured plasmodium. 
Differently coloured plasmodia will not fuse to form 
one sBthalium, but plasmodia of a similar hue will 
readily do so. Work by M. Charles Meylaa and 
M. J. Jarooki on the alpine slime fungi of Europe is 
mentioned, and the mycetozoan flora of a sea-beach 
has been studied by Hagelstein in New York State. 
Many other papers are reviewed, and the main thesis 
of the address is that slime fungi are active over a 
much wider range of climatic and edophic conditions 
than was at one time supposed* 
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Preservation of Cattle Fodder. One of the moat im¬ 
portant problems of modem agriculture is to discover 
a process for preserving cattle fodder which will 
produce a wholesome and palatable food, retaining, 
as fully as possible, the original nutritive value and 
vitamin content of the fresh material. The chief 
difficulty in preserving fodder is to prevent break¬ 
down of protein, and A. I. Virtanon ( Empire J . 
ExptL Agric 1, July 1933) has developed the 
A.I.V. method, which is based on the assumption 
that all detrimental breakdown processes would be 
eliminated by treating the fodder, at the time of 
ensiling, with such amounts of acid as would rapidly 
raise the acidity of the mass to a point below pH 4 
(see Nature, 130, 783, Nov. 19, 1932). Sulphuric 
and hydrochloric acids give the best results, the 
amount required depending upon the kind of fodder 
plant and the acidity, and the lime content of the 
soil on which it grows. Experiments have shown that 
the fodder has no harmful physiological effect on the 
animals consuming it and that the quality of the 
milk produced is at least up to the standard of that 
from cows fed on hay, resembling that of summer 
milk. Butter quality is improved, but care is needed 
in the use of A.I.V. feeding in the manufacture of 
certain grades of cheese. Details are given of the 
most economical method of preparing this type of 
fodder, together with tables showing the reduction in 
concentrated food that can bo brought about by its use. 

Lower Limit of Earthquake Perception. Several seismo¬ 
logists have tried to evaluate the maximum accelera¬ 
tion of vibrations that are just perceptible to human 
beings. Measured in mm. per soc. per sec., Omorl 
placed the limit at 17, Canoani at 25, McAdie at 10 
and Suyehiro at 9-17. Messrs. M. Ishimoto and M. 
Ootuka have recently made some interesting experi¬ 
ments on the subject (Earthq. Res, Inst. Bull., vol. 11, 
113-120 ; 1933). The observer is seated on a chair 
placed on a wooden platform that is suspended by 
four cords. An electric motor gives a periodic motion 
to the platform, which is measured by a seismograph 
placed on it. The experiments were made with five 
observers, the results in each case being similar. 
When the period of the oscillations amounts to 
about half a second, it was found that the limit of 
perception is lowest. With a period less than this, 
the limit is inversely proportional to the period. 
When the period becomes about one second or more, 
the limit of perception is practically constant, and, 
for different observers, lies between about 7 mm. 
and 10 mm. per sec. per soc. 

Recent Work on Cosmic Rays* Several papers have 
recently appeared on the directional distribution of 
cosmic ray particles. An asymmetry may be pro¬ 
duced by the deflection of charged particles in the 
earth's magnetic field, but previous work has failed 
to reveal an asymmetry at stations lying at sea-level 
and at geo-magnetic latitudes greater than 44°. 
Johnson and Stevenson ( Phys . Rev.* July 15) find 
the east intensity to be 3 per cent greater than the 
west at Swarthmore (geomagnetic latitude 01° N.). 
This confirms the asymmetry previously found by 
these workers in Mexico. Viljoen and Schonland 
(PhU. Mag,, Aug.), working in Cape Town (geo¬ 
magnetic Lit. 31° S.)* find no significant difference 
between east and west intensities. They also exam¬ 
ined north and south directions, since they thought 
that thunderstorms over the African continent might 
lead to an asymmetrical bombardment with particles 


of terrestrial origin. This result was also negative. 
There was a defect from both east and west as 
compared with north and south which was on the 
limit of significance. This may possibly correspond 
with a cosmic bombardment of both signs. In any 
event, a large paTt of the radiation was probably 
of secondary origin. Swann ( Phys . Rev., July 15) 
points out that if interstellar space does not contain, 
particles of both signs, the space charge corres¬ 
ponding with the intensity of cosmic rays would 
lead to inadmissibly high potential differences in 
comparatively small portions of spuco. 

Isotopes of Cobalt. By moans of the magneto¬ 
optical method of Alison (J. Amer. Chern. Soc., 52, 
3796 ; 1930), Ball and Cooper (ibid., August 1933) 
find evidence for the existence of two new isotopes 
of cobalt lighter than the single mass 59 found by 
Aston. The masses aro probably 57 and 58, the 
order of abundance being 59, 57, 58. The 57 isotope 
had been predicted on theoretical grounds by Bartlett 
(Nature, 130, 165, July 30, 1932). The value of the 
magneto-optical method is favourably reported on 
by H. D. Jones and R. Goslin in another connexion 
(J. Amer. Chern. Soc,, August). 

Temperatures of the Nuclei of Planetary Nebulae. A 
new application of Zanstra’s theory, by R. H. Stoy, 
appears in the June issue of the Monthly Notices of 
the Royal Astronomical Society . It will be recalled 
that the main feature of Zanstra’s theory is the 
assumption, which at first sight appears extremely 
singular, that every quantum emitted by the 
nucleus of a planetary nebula the frequency of which is 
above a certain limit (the limit is that frequency 
for which the quantum is able to ionise a hydrogen 
atom in its normal state), one quantum, and one 
only, of one of the frequencies in the Balmer series 
will escape from the nebula into space. One traces 
the progress of one ultra-violet quantum from the 
nucleus out through the nebula. This is con¬ 
sidered to contain an immense qxiantity of hydro¬ 
gen, mostly ionised into protons and electrons, 
but when these aro combined to form hydrogen, it 
is nearly all in the ground state. Under these con¬ 
ditions, one quantum of the Balmer series must 
appear at the outside of the nebula. It follows that 
the total light emitted in the Balmer series gives the 
total light emitted by the planetary nucleus in the 
far ultra-violet, and we are on the track of the nuclear 
temperature. As Zanstra left the theory, it was in 
a form in which line intensity was compared with 
the intensity of the continuous light from the nucleus 
to give the nuclear temperature, but Stoy gives an 
improved form in which line intensities only are to 
be measured. This is a great advantage in those 
oases where the nucleus is a feeble object. Stoy 
points out that the application to He lines is false : 
the ingenious theorem cannot be applied, as there is 
no excess of He as there is of H. It is unfortunate 
that the observers on whose work the actual tem¬ 
peratures that Stoy gives are based did not use red 
sensitive plates, so that H, is missing from the 
observations. Stoy has to use Up, H>., etc.* and the 
intensity of H,„ the strongest line, has to be esti¬ 
mated by jextrapolation. Air. Stoy himself has gone 
to the Lick Observatory and will no doubt collect 
improved data to which to apply this arresting 
theory. The temperatures that he quotes at present 
range from 20*000° to 50,000° for the seven nebulas 
for which data are available. 
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Shipping, Engineering and Machinery Exhibition 


O N September 7 the Earl of Athlono openod 
the Shipping, Engineering and Machinery 
Exhibition at Olympia, London. Speaking opti¬ 
mistically of the trade outlook, he pointed to 
shipbuilding as an indication of the trend towards 
trado improvement. The Exhibition, in bringing 
together engineers from all parts of the world, 
will provide an impetus towards recovery. The 
improvement in the shipbuilding industry on 
the Clyde and the Tyne has been accompanied 
by a groat increase in the tonnage of motor- 
vessels and a feature of import mice is the 
development of high-speed cargo vessels. At a 
luncheon later on, Lord Stonehaven said the exhibi¬ 
tion is a tribute to the technical skill, ingenuity, 
courage and perseverance of those engaged in 
industry, while Prof. H. S. Hele-Shaw directed 
attention to the research exhibits and the display 
of nautical instruments. 

During the time the Exhibition is open it will be 
visited officially by some sixty engineering, technical 
and scientific societies, and whether the individual 
members are interested in the commercial pro¬ 
duction, designing, or operating side of shipping and 
engineering, there is much that will interest them. 
The exhibits cover a very wido range and though it is 
primarily a shipping exhibition and centres around 
the machinery and equipment of ships of all kinds, 
it is equally an exhibition of mechanical engineering. 
With boiler and engine plants, air-compressing and 
refrigerating plants, are shown welding apparatus, 
filters, machine tools, drawing materials, lubricants, 
lighting plants, motors, and a great wealth of 
scientific instruments. As examples of workmanship 
the exhibits as a whole are of a very high standard, 
while one noticeable feature is tliat in design, finish 
and general appearance they satisfy the eye in the 
same manner as works of art. 

On no fewer than twenty-four stands are to be 
seen various types of internal combustion engines and 
it is said that such a display has not previously been 
gathered together anywhere in the world. The 
exhibits include many types of Diesel engines with 
compressed air injection and oil engines with airless 
injection in which the fuel is injected direct from the 
fuel pump. The engines have anything from 1 to 8 
cylinders, their power ranging up to 800 brake horse 
power, the fuel consumption in some cases being 
about 0-38 lb. of oil per horse power per hour. 
Amongst the oldest makers of Diesel engines in Great 
Britain is the firm of Messrs. Mirrlees, Bickerton and 
Day, Ltd., which has a stand, while other oil engine 
exhibitors include Messrs, Davey, Paxman and Co., 
Messrs. Allen of Bedford, and Messrs. Beiliss and 
Moroom of Birmingham. This last firm was the 
pioneer some forty years ago in the development 
of tho modem system of forced lubrication for engines, 
one of the greatest boons ever conferred on engineers- 
in-charge. 

Oil engines are extensively used aboard ship for 
driving auxiliaries, and for propulsion. They can be 
made reversible, or they can drive the propeller 
through reversing gear, or they can be used for oil- 
electric propulsion. On, the stand of Messrs. Crossley 
Brothers, Ltd., is an 8-cylinder 600 b.h.p. engine 
similar to tliat used for operating the fast oil-electric 
ferry between Hong-Kong and Kowloon. Some of 


the firms exhibiting oil engines have examples also 
of steam turbines, turbo-generators and turbo-pumps, 
while turbine machinery development is illustrated 
by tho exhibits of the companies founded by the 
late Sir Charles Parsons. 

A notable steam exhibit is that of Messrs. Babcock 
and Wilcox, who show a section of an oil-fired water- 
tube boiler as supplied to H.M.S. Guardian . Atten¬ 
tion must also bo directed to the Diesel shunting 
locomotive of Messrs. Sir W. G. Armstrong, Whit¬ 
worth and Co (Engineers) Ltd., which runs to and 
fro on a track to demonstrate the ease with which 
it can be manipulated. 

Of the extended use of instruments such as meters, 
gauges, indicators, recorders and controllers for the 
temperature, pressure, volume and flow of liquids 
and gases, tho visitor will find ample evidence on 
the stands of such firms as Messrs. Elliott Bros. 
(London), Ltd., Foster Instrument Company, Negretti 
and Zambra, George Kent, Ltd., and others. Thoy 
cover an amazingly wide field and are fully repre¬ 
sentative of tho instruments found in every ship, 
every factory, every engineering works and all power¬ 
houses. Moro intimately connected with shipping 
are the displays of radio apparatus by the Inter¬ 
national Marine Radio Co., Ltd., the Marino Electrical 
Equipment Co., Ltd., and the Marconi International 
Marine Communication Co., Ltd, Wireless is a 
necessity for all ships both large and small, and 
through the work of the Safoty of Life at Soa Con¬ 
vention ail passenger ships of 6,000 gross tons must 
now carry a wireless dim!tion finder, while all 
compulsorily fitted ships which do not keep a watch 
throughout tho twenty-four hours of the day have 
to be provided with an auto-alarm device by which 
the ship can receive a distress call from another ship 
at any time. The most recent installations of wire¬ 
less telegraphy in passenger ships include a‘ 2 kw. 
transmitter and are capable of communication on 
long, medium and short wave-lengths. 

We have already briefly referred to the Industrial 
Research Exhibit arranged by the Department of 
Scientific and Industrial Research (see Nature of 
September 0, p. 379). This is intended to show how 
research carried out by the Department itself and 
by various associated research bodies are assisting 
the shipping and engineering industries, and should 
enable visitors to obtain a closer knowledge of what 
is being done. An account of the exhibits is contained 
in a separate section of the catalogue, a copy of whioh 
should, if possible, be obtained beforehand. The 
price is Is. Four research associations have collabor¬ 
ated with the Department of Scientific and Industrial 
Research. The exhibits range from ship model testing 
and research on pulverised fuel to the manufacture 
of iron and steel, the latest developments in the 
metallurgy of cast iron and the interesting work 
done by the British Non-Ferrous Metals Research 
Association. 

The exhibition has been arranged with the active 
support of the British Engineers’ Association, the 
Society of Motor Manufacturers and Traders, Ltd, 
and the British Marine Oil Engineer Manufacturers’ 
Association, all of which are to be complimented on 
the varied, extensive and representative character 
of the collection of machinery and instruments 
whioh has been brought together. 
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Annual Exhibition of the 

HE seventy-eighth Annual Exhibition of the 
Royal Photographic Sooiety is being held at 
the Society’s rooms, 35, Russell Square, W.C.l, from 
September 9 until Ootobor 7. Lectures are given 
on Tuesday and Friday evenings during that 
period. 

As in former years, there is much to be seen that 
is interesting from a scientific, as well as a photo¬ 
graphic, point of view. The deciphering of documents 
by infra-red and ultra-violet radiation is illustrated, 
and there is one example in which success has been 
achieved by leaving a charred document in contact 
with a photographic plate for forty days. There is a 
remarkable set of photomicrographs of diffraction 
gratings, the spacings of the grooves being 300, 600 
and 900 per mm. 

Perhaps the most outstanding exhibits are the 
astronomical and spectrum prints from the Mount. 
Wilson Observatory. Among these are five spectro- 
heliograms the eruptive solar prominence of 
August 6, 1931, taken at half-hour intervals. Thore 
is also a print showing four faint nebulffl at distances 
ranging from 23,000,000 to 105,000,000 light years, 
together with the spectrum of each. Another shows 
a display of stellar spoctra with dispersion increasing 
from 835 A. per mm. to so much as 0*7 A. per mm. 
Of the series, the most notable is the spectrum of 
Jupiter, a comprehensive piece of work from the 
same source showing the presence of ammonia in the 
planet’s atmosphere. For this the Society has 
awarded a medal. Included are spectra of the sun 
and of Mars taken whilo the plunet was approaching 
and receding from the earth. These show displace¬ 
ment of the solar lines relative to the oxygon band 
and indicate that in the atmosphere of Mars there 
cannot be an amount of oxygon exceeding 1 por cent 
of that in our own atmosphere. 

By means of an electric spark, photographs have 
boon taken in 1/75,000 sec. at F 16 of an electric 
light bulb falling to piocos under the stroke of a 
hammer. In the same series is a print of a cup of 
coffee striking the floor and one of wator apparently 
arrested in the act of flowing into a milk bottlo. 

An exhibit has boon staged to show that the graini- 
noss of photographic material normally increases 


Royal Photographic Society 

with its speed and that this is mainly due to the faot 
that fast emulsions contain large-sized crystals of 
silver bromide. The usual means at the disposal of 
tho photographer for eombating graininess are 
indicated and the real solution of the problem is 
shown to lie with tho emulsion maker. That it is 
not an insuperable problem is demonstrated by 
comparison pictures showing tho successful diminu¬ 
tion of grain in new negative materials as com¬ 
pared with old without sacrifice of speed or 
quality. 

Another feature of interest is a now method of 
optical intensification in which the imago is con¬ 
verted to silver bromide and then sulphided in one 
of three types of bath each of which gives an image 
of distinctive qualities. Intensification takes place 
by exposure under solutions of sodium silver nitrite 
or sodium silver sulphite to a 100 watt or 200 watt 
lamp. 

Classed under “Technical Applications” are pic¬ 
tures transmitted by telegraphy using the Sieinons- 
KaroluS'Tolefunken system. These are from the 
Picture Telegraph Department of the G.P.O. 

In the sphere of colour photography there are 
some excellent oxarnplos of results obtained with the 
Vi vex procosy, in which the pigment image is obtained 
by chemical contact of a bromide print with carbon 
tissue. Anothor exhibit is arranged to show the 
possibility of eliminating, by photographic moans, the 
need for fine etching in tho reproduction of colour 
with printing inks. 

In other sections the usual high standard is main¬ 
tained. Among the accessories and apparatus on 
view are two cameras which played important parts 
in the recent Mount Everest Expeditions -the 
‘Williamson Eagle’ which was used on the flight and 
the ‘Leica* with which photographs wore taken by 
the climbers at 28,000 ft. 

Demonstrations are given of the results obtained 
with a now 16 mm. cine-camera with which it is 
possible for an amateur to produce most, of the effects, 
like ‘dissolves’ and ‘double exposures’, which are 
usually looked upon os beyond his power. It is 
understood that a 16 mm. sound film is being incor¬ 
porated in the exhibition. J. M. 



Wireless Direction of Aircraft Landing in Fog 


F OR many years past the application of wireless 
communication as an aid to air navigation has 
been, studied intensively in various parts of the 
world. In the United States particular attention Las 
been paid to the development of the course indicator 
system, by means of which an aeroplane can be 
navigated along prescribed air routes solely by the 
indications of wireless signals received from fixed 
transmitting beacons erected on the ground at 
appropriate points. By proceeding along a chain of 
such beacons, it is possible for the air navigator to 
fly from one aerodrome to another in a dense fog 
men visual observations become impossible. At a 
later stage, experiments were carried out in the 
United States on a means of enabling a pilot to land 
on the ground in a fog on arrival at the aerbdrome, 

A description of the mode of achieving this, with 
some details of experimental ‘blind’ landings made 


by aid of the invention, was published in 1930 1 . The 
method makes use of a concentrated beam of ultra- 
short waves into the line of which tho aircraft is 
directed by the ordinary beacons. On picking up the 
signals from tho beam, which is elevated slightly 
above tho horizontal, tho pilot adjusts his receiver 
until an output meter gives a deflection up to a 
proscribed mark. From then onwards, the pilot 
operates his machine in such a manner as to keep 
this deflection constant. In this way the aircraft 
‘slides* down the landing beam and reaches the earth 
tangentially, and tho pilot is thus enabled to make a 
good landing without having seen tho ground beneath 
him. 

In the issue of the Wireless World for August 25, 
a New York correspondent gives a description of the 
recent installation of this landing beam system at 
Newark, the largest air port in the United States. 
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A demonstration of the working of the system was 
provided by the navigation of an aeroplane from 
Washington to Newark during a fog between the 
two cities of such density that all other aircraft were 
kept on the ground. In cases such as this, the 
ordinary radio beacons are used to navigate the 
aeroplane during the three-hour flight, until on 
approaching Newark at an altitude of 3,000 ft. the 
signals from the ‘runway* beacon give the correct 
orientation, with roepoct to the landing path and the 
prevailing wind, for approaching tho aerodrome. A 
Becond receivor on the aeroplane is now tuned to 
receive the signals on a wave-longth of 3-3 metres 
emitted nearly horizontally by the beam transmitter 
indicating the landing path on tho aerodrome. As 
the aeroplane passes a line 2,000 ft. from where the 
landing is to be made, a special signal is received 
from a vertical marker beacon. A second distinctive 
special signal is received as the aeroplane passes ovor 
the edge of tho aerudromo, and the pilot now knows 
that he is not only in the runway, but actually over the 
field. Ho now prepares to land by so manoeuvring 
his aeroplane that constant output is indicated on 
tho ultra-short wave receiver picking up the landing 
beam signals. If tho fog is thin enough to enable 


him to see the ground before he reaches it* he will 
land in the conventional manner. If it is still so 
thick that he cannot see the ground, he will throttle 
down his engine and prepare for a three point landing 
as soon as he crosses the wall of signals indicating 
the boundary of the aerodrome. 

During periods of thiek fog there is usually 
little wind, and it may be sufficient to instal the 
landing beam apparatus in such a position that the 
runway is in the direction of the generally prevailing 
wind for the airport. As an alternative, however, the 
runway beacon transmitter may be installed under¬ 
ground in the centre of the field and rotated to orient 
the runway as the wind conditions require. Since 
most copimercial aircraft in the United States ore 
now equipped to receive the signals from the course- 
indicating beacons, the only addition required to 
make use of this new service is an ultra-short-wave 
receiver together with a suitable aerial. The cost of 
the extra installation on tho ground is not large, and 
it is likely that the system may be applied to other 
airportB in the future. 

1 H. Diamond End F. W. Dun more : "A Radio Beacon and Receiving 
System for Blind Landing of Aircraft/* Bur , Stand. J. Re$. t fl, 897* 
931 ; 1930- 


GrOWth Substance (Auxin) in Plants* 

By Prof. F. A. F. C. Went 


A DVANCES in the botanical study of growth 
k substances have recently been mode in several 
laboratories, but the present paper is more especially 
concerned with the work of the Utrecht Laboratory. 
Brief mention is made of Heyn’s investigations in 
Paris and in Leeds on the influence of auxin on the 
extensibility of the ceil walls of oat seedlings, where 
ho could distinguish between the plastic and the 
elastic extension. This work affords an explanation 
of the differences of elastic extensibility, which 
occur as a result of changes of tho rate of elongation. 
These experiments are carried out at Utrecht, more 
especially the X-ray investigations. 

Van Overbeek, working with Raphamis, has been 
able to show, first, that auxin is produced in the 
cotyledons under the influence of light, and secondly, 
that light alters the sensibility of the cells for growth 
substance, more especially diminishing it; this gives 
an explanation of Blaauw*s photo-growth reaction. 
On the other hand, lateral illumination causes a 
deviation of the auxin to the shaded side; tho two 
phenomena together give on explanation of the 
phototropio ourvatures of these seedlings, this being 
a synthesis of the theories put forward by Blaauw 
and by Went Jr. A somewhat similar explanation 
can be deduced from Du Buy’s experiments with oat 
seedlings. 

Dijkman has investigated seedlings of Isupinus, 
more especially their geotropio ourvatures ; he has 
been able to prove that here, just as in the case of 
A vena studied by Dolk, the flow of the growth 
substance is deflected from the longitudinal direction 
as soon as the hypocotyls are moved out of their 
vertical position. When they are placed horizontally, 
a greater quantity of auxin flows to tho lower side, 
which afterwards shows more powerful growth so 
that a negativo geotropio curvature arises. Just as 

* Subflttnoe of a paper read before Section K (Botany) of the 
Britiah Aaodation at Lelceeter on September 11 


in Van Overbeek’s case, here also the amount 
of curvature produced was exactly equal to that 
deduced from tho distribution of the growth sub¬ 
stance. 

Bottolier has made a study of protoplasmic stream¬ 
ing in the coleoptiJea of Avena . In young plants the 
influence of temperature is rather small but in older 
plants the <? I0 becomes 1 *8, giving a ratio of the 
velocity of the streaming at 16-6° C. to that at 24° 
of 10 to 21*3, which is the same as the ratio found 
by Van der Wey for the velocity of transport of the 
auxin. The influence of light on the velocity of proto¬ 
plasmic streaming is such that its curve can be very 
well compared with that obtained by Van Dillewijn 
for the influence of light on growth. The quantity 
of protoplasmic streaming is not always the same 
and it has become evident that this quantity is 
small when the sensitivity of oat seedlings to the 
growth substance is low, whereas it is high with a 
greater sensitivity. 

An investigation into the factors which influence 
the sensitivity to growth substance in a room kept 
at constant temperature and constant humidity is 
in progress under the auspices of K6gl, and is being 
carried out by Haagen Smit and J. J. Went. They 
have been able to show that a standard sensitivity 
can be kept constant as soon as the plants are piaoed 
in boxes made of a good electric conductor. On 
passing a feeble electric current through the seedlings, 
the plants assume their standard sensitivity. When 
the tip is negative with respect to the base, the 
standard sensitivity is lowered; and in the opposite 
case it is increased. The supposition is made that 
changes of the electrio conductivity of the air play 
a Me in this variability of the standard sensitivity. 

Already in several instances an influence of this 
electric conductivity an plant life has been suggested* 
Oat seedlings now will enable us to obtain exact 
measurements of it. 
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Calendar of Nature Topics 

'Old Wives' Summer' 

Towards the end of September in central Europe 
there is often a period of calm clear weather, with 
cold nights and misty mornings but fine warm days. 
This is the ‘Old Wives* Summer’ ; it has been ex¬ 
plained as the transition between summer and winter 
conditions. In summer, the pressure distribution ovor 
central Europe is dominated by the Azores anti¬ 
cyclone, from which a wedgo of high pressure extends 
across southern Prance and south-west Germany. In 
winter the dominant feature is the groat Siberian anti¬ 
cyclone, from which a long arm extends across 
Switzerland. There is, however, a short period of 
transition during which the Azores anticyclone has 
retreated to the Atlantic while the Siberian anti¬ 
cyclone has not yet developed. During this inter¬ 
regnum, which, on the average, occurs between 
September IS and 22, an anticyclone develops over 
southern Germany north of the Alps, and this brings 
tho fine weather of the ‘Old Wives’ Summer’, Later 
in the month, tho anticyclone drifts away eastwards, 
and in Russia the ‘Old Wives’ Summer’ occurs at 
the end of September or the beginning of October. 

Greatest Frequency of West Indian Hurricanes 

The revolving storms or ‘hurricanes’ of the West 
Indies are among the most dreaded of all natural 
phenomena, and since the first colonisation of Central 
America they have caused enormous loss of life and 
property. In recent years, they have been studied 
intensively and an elaborate system of hurricane 
warnings has been organised. The majority of 
hurricanes originate over the open ocean between 
about lat. 10 u N. and 20° N., travel westwards or 
north-westwards across the West Indies, and after 
re-curving towards the north-east, either strike the 
Gulf States and die out over the land, or continue over 
the ocean parallel with tho Atlantic coast. The 
great majority occur in August, September and 
October, and in recent years a number of severe 
hurricanes have been experienced about the third 
week of September. New Orleans suffered great 
damage from a hurricane on September 20, 1909, and 
another storm which crossed the West Indies and the 
south-eastern States on September 22-30, 1916, gave 
a wind velocity of 140 m.p.h. at the mouth of the 
Mississippi. Florida was struck by a hurricane on 
September 19, 1926, and great damage was done in 
the West Indies about September 24, 1929. 

A Great Hawk Migration in Ontario 

On September 19, 1931, Manly Miner saw such a 
migration of hawks as has seldom or never been re¬ 
corded, in spite of the incredible numbers which 
annually cross Essex County in Ontario every 
September and October. His own words give an 
extraordinarily vivid description of this outstanding 
movement; "Tho number of hawks present could 
soaroely bo made believable to one, who had not seen 
them. Some witnesses thought there were as many 
as fifty thousand present. Circling flocks could be 
seen with the naked ©y© for two miles in any direction 
mid with glasses more were visible at a greater 
distance. By counting the number in a single dock 
I estimated that between ten and twenty thousand 
hawks were passing within sight. 


“High in the air Brood^wing, Red-shouldered and 
Red-tailed Hawks circled, sailed four or five miles 
and circled again. To my surprise, lower down an 
occasional Osprey or Fish-Hawk passed, not circling 
like the others but flying much faster and not mixing 
with them. Near to tho ground wore many Sharp - 
shinned and Cooper’s Hawke with occasional Sparrow 
and Pigeon Hawks. 

“I have seen as many hawks in a whole day but 
never before such numbers in loss than an hour as 
on this occasion. It was between eight and nine 
o’clock in tho morning and I conclude that the 
birds probably congregated for the previous night in 
some near-by woods and were starting out together 
on their day’s travel. They were progressing at 
varying speeds and by night would very likely be 
spread out for fifty or a hundred miles” (Canadian 
Field Naturalist, Nov. 1932. p. 191). 

Breeding Ewes 

Tho financial success of sheep farming depends 
very largely on t he number of lambs reared for each 
ewe in the flock, and in ordinary fanning the con¬ 
dition of the owe is far more important in deciding 
the number of twin births than that of the ram. 
There is no doubt that the plane of nutrition of the 
ewe has a groat deal to do with her fertility. Hence 
tho practice of ’’flushing’ the owes just before the 
mating season. After weaning, the ewes are kept 
in rather hard condition and then at about this 
season of the year they are admitted to better food 
rich in protoin ; a piece of fresh young aftermath, 
a fold of rape or mustard, or oven an addition of 
some concentrated food to their ordinary rations. 
The ewes come to the ram in rising condition and a 
hoavier fall of lambs is the result. Excessive fatness 
in breeding ewes is to bo avoided as a well-known 
cause of shy breeding and sterility. 


Societies and Academies 

Paris 

Academy of Sciences, .July 31 ( C.R ., 177, 365-432). 
The president announced the death of Edouard 
Qu6nu, member for the Section of Medicine and 
Surgery. A. Lacroix ; A stony meteorite which fell 
in Morocco on August 22, 1932. R. Fosse, P. de 
Graeve and P. E. Thomas : The transformation of 
the intermediate term of the permanganate oxidation 
of uric acid into allontoio acid, in the presence of 
tb© soya ferments and of potassium cyanide. Charles 
Nicolle and L. JBalozht : Man is insensible to 
inoculation of the aphthous virus of known types, 
even in the form of a latent infection. Charles 
Nioolle, J. Laigret and P, Giroud : The trans¬ 
mission of typhus by bites and by ingestion of 
infected fleas. Tho ape can be infected by flea bites, 
rats by ingestion of infected fleas. The infections 
produced were of the latent type, none of the 
animals showing febrile symptoms. B. Cabrera and 
H. Fahlenbrach : Diamagnetism and temperature. 
Paul Pascal and Bonnmeman : Tho reversible 
passage of the dimetaphosphates to the condensed 
salts of Graham. Study of the metaphosphatea pro¬ 
duced by the dehydration of silver acid pyrophos¬ 
phate and by heating silver hypophoaphate at 
varying temperatures. 0, B. Gourewitoh : The 
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canonical forme of a trivector in space of six dimen¬ 
sions. Ren^: de Possel : The theory of measure¬ 
ment. The prolongation of an additive function of 
ensemble. Tuluo Viola : The points of convergence 
of general trigonometrical series. B. Riabouchin- 
sky : Total dissemination. P. Dumanois : Concern¬ 
ing the influence of the temperature on detonation 
in internal combustion motors. From the peroxide 
theory of detonation, the author concludes that if 
the temperature of the explosive mixture going into 
the motor cylinder be raised, the detonation should 
disappear. Experiments confirming this are described. 
J. Le Roux : A new form of the Lorentz formulas. 
J. Savard : The ionisation potential and formation 
of the molecule of hydrogen. Alexis Cuerbilsky : 
Piezo-electric crystal dynamometers in resonance 
vibration. J. Solomon : The effect of internal 
conversion. A discussion of the application of Dirac’s 
theory of the electron to the explanation of tho effect 
of internal conversion, that is, the absorption by an 
electron of a radioactive atom of the photon emitted 
by the nucleus. W. Centner : The absorption of 
very penetrating y -rays. Marcel Lecoin : The 
p-radiation of radium E anil of the active deposit 
of actinium. Auguste Le Thomas : The anomalies 
of the tempering of cast irons : their relation with 
the oxidation in the liquid state. Ed. Chauvenet 
and Mllk. J. Boulanger : The compounds of 
zirconyl bromide with the alkaline bromides. Applica¬ 
tion of the calorimetric method indicated tho forma¬ 
tion of definite compounds of zirconyl bromide with 
the bromides of sodium, potassium, rubidium, caesium 
and ammonium, but not with lithium bromide. The 
compound with ccosium bromide was isolated in 
crystals. O. Miller and L. Piaux : Tho Raman 
speotra of tho ois-trans isomeric orthodimethyl- 
oyclohertanes. Volmar and Betz ; The emetics 
derived from mandolic and malic acids. The prepara¬ 
tion and properties of sodium antimoniomandelate 
and sodium antirnoniomalate are described. E. 
Vellinger and G. Radulksco : The antioxidising 
or antioxygen constituents of petrol prepared by 
cracking. It is suggested that the petrol passing 
below 170° 0. should be refined and then mixed with 
the crude unrefined fraction passing between 170° C. 
and 180° C. Mme. Guaisnet-Pilaud : The crystallo¬ 
graphic constants of the hydrates of the phenyl- 
methylethyl betaines and of tho phonylmethyl- 
propylbetaines. J. Gubler : The presence of the 
Trios at Cambogia. A. Dup£rier and G. Collado : 
The fluctuations of the terrestrial electric field. 
Experiments marie at Paris and Madrid show that 
the continuous fluctuations of the electric field cannot 
bo regarded as being due to local irregular disturb¬ 
ances. H. Colin and J. Augier : Floridoside, 
trehalose and glycogen in red fresh-water Algte 
( Lemanea , Sacheria ). J. Andrj£ Thomas : The 
evolution of prolonged cultures of the wall of tho 
umbilical vesicle, in tho ombryo of the chick. 
A. Policard : The study by micro-incineration of 
the distribution of fixed mineral matter in the 
spermatozoids of mammals. In the spermatozoids of 
both man and rat the method of micro-incineration 
shows at tho level of the head the presence of 
a part poor in mineral matter and a posterior part 
containing much more. Swigel and Theodore 
Posternak : The phosphorus containing nucleus of 
the iqhtulin of the pike. Mme. Andr£e Roche : 
The comparative study of the chemical constitution 
of normal animal muscle, dead through total* 
starvation or through protein starvation. 


Melbourne 

Royal Society of Victoria, April 6. Cedric Deane : 
Australian Hydrophilidse (2). Nine new species of 
Ochthebius, namely 0. heiroglyphicus, O. costatus t 
O. subcostatus t O. Icetris, 0. livzdus t 0. flavocinctus t 
0. notalis f O. schizolabrus , O . labratua and two new 
species of Hydrcena, namely, H. aelecia and H, 
plenipennis. These water beetles have received but 
scant attontion by collectors until reoently, owing 
possibly to their small size. Nancy Atkinson : An 
investigation of the bacterial pollution of the waters 
of Port Phillip Bay with special reference to the 
effluents from the Melbourne and Metropolitan 
Sewage Farm, near Werribee. The Bacillus coli 
contont t>f tho water was taken as an index of its 
contamination. In every coso the dilution factor 
was found sufficient to render the effluents innocuous. 

Rome 

Royal National Academy of the Lincei, April 23. 
Francesco Skveri : Theory of the equivalence 
series on an algebraic series : the topological and 
transcendent points of view (3). A. Bemporad : 
Stellar currents about R.A. 14 h , H- 54° Decl. G. 
Armellini and G. Andrissi : The radiation of the 
sun in 1931 and 1932. Tho results of pyrohelio- 
metric measurements at tho Campidoglio Observatory 
fthow that, on the average, the atmospheric absorp¬ 
tion is about double the value adopted by Muller for 
his Potsdam photometric tables. Giuseppina 
Biggiooero : Geometric observations on tensors. S. 
Cinquini : Functional equations of the Volterra 
type. 0. Miranda : Useful connexions between the 
methods of summation of series and problems of the 
linear differential equations to the partial derivatives 
of elliptic type. R. Sartori : A theorem of functional 
operative calculus. M. Haimovici : Curves of con¬ 
stant pressure. Curves on a surface such that a 
material point moving on one of them without 
friction under the action of a conservative field of 
forces exerts a constant pressure on tho curve, ore 
considered. R. Sarmento de Beires : The Euler - 
Savary formula. With the help of simple, plane 
perspective considerations, a ready method is demon¬ 
strated for establishing tho Eulor-Savary formula 
relating to rigid plane motions and for its extension 
to rigid spherical motions. M. Tenani : Constructive 
principles of magnetic compasses. G. Wataghin : 
The theory of the nucleus. Observations on Heisen¬ 
berg’s theory of nuclear structure, suggested by the 
discovery of positive electrons, are made. If the 
conception of intranuclear electrons, regarded as 
independent mechanical entities, has any significance, 
it is considered more plausible that they are positive, 
rather than negative, electrons. G. R. Levi and M. 
Tabet : X-ray examination of electrolytic chromium 
deposits. G. Piocardi : Spectrum of molybdic 
anhydride. G. D'Erabmo : Remains of tertiary 
vertebrates collected in Libya by the expedition of 
the Royal Academy of Italy (1931). A. DeBhnedetti : 
First results of the study of effusive rooks of south¬ 
western Sardinia. B. Borghi : Trypanosomiasis and 
avitaminosis (2) : Scurvy and Trypanosoma Bmcei , 
When inoculated into guinea-pigs on a scorbutigenic 
diet, Trypanosoma Bruoei is capable of living and 
multiplying as in the normal animals. If introduced 
when the animals have been on the scorbutigenic 
diet only a few days, the trypanosome produces an 
infection which differs markedly from that shown by 
animals on normal diet. G.IJrunklli : Tha 1/cawo 
circondaruf and hydrobiologioal improvement. * 
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Sydney 

Liiinean Society of New South Wales, April 26. J. 
Andrews and W, H. Maze : (1) Some climatological 
aspects of aridity in their application to Australia. 
The present-day climatic factor is the most important 
of the immediate causes of aridity. The authors 
suggest, as a basis for discussion, the definition that 
regions of aridity are regions of markedly inter¬ 
mittent and strongly contrasted goomorphologieal 
and biological processes which are controlled in their 
occurrence by the length of the period of insufficient 
precipitation. (2) Seasonal incidence and concentra¬ 
tion of rainfall in Australia. A series of maps of 
Australia is given showing tho proportion of the 
annual rainfall occurring in each season, together 
with a map showing tho degree of concentration of 
the rainfall in the wettest season. J. R. Mallooh : 
Notes on Australian Diptora (33). A synopsis is 
presented of tho species of Amenm belonging to the 
Amoniime and certain misconceptions regarding tho 
species leonina and imperials are cleared up. One 
genus and species of Tachinidfo belonging to the 
group Triehopodini is described as new, being the 
first record of this group in Australia. One species 
of Amenia is described as new, and a key is given 
for tho identification of tho species of the gonus. 
A. J. Turner : Revision of Australian Lopidoptcra. 
Oecophorida\ Part 2. Notes on eight genera and 
fifty species, of which five genera and forty-six species 
arc described as new, are given. W. L. Water- 
house : On the product ion of fertile hybrids from 
crosses between vulgare and Khapli emmer wheats. 
More than 6,000 crosses have been made. An average of 
about 35 per cent grain-sotting has resulted. Almost 
always sterility has been shown by the progeny, 
but in a few cases a low measure of fertility has 
been found. Some of these derivatives arc now in 
the F % generation. A big advance comes from 
crosses made in 1931. Throe vulgare wheats are 
found to cross readily with ‘Khapli’ and have given 
F x plants of normal development. Under Conditions 
of open-pollination, these hybrid plants have set 
more than 17 per cent of grain. Crosses between 
these three vulgare wheats and other refractory 
members of other species of Triticum indicato an 
unusually high fertility in these eases also. 

Vienna 

Academy of Sciences, May 18. Georg Holder and 
Gerhard Pfeiffer : The enzymes of lichens and 
the constitution of umbilicaric acid. JJmbilicaria 
pustidata , U. deuata , and Evemia. prunastri contain 
an enzyme capable of splitting off carboxyl groups 
and also a depsidase which hydrolyses dops ides of 
the lecanorie acid type. The formation of methyl 
iso-evemate on alcoholysis of umbilicaric acid with 
methyl alcohol excludes one of the two possible 
structural formulse for this acid. Wilhelm Schmid : 
A cyolograph Z x> derived from a quadratic Hirst 
complex. Franz H6lzl, Walter Buell and Guido 
Schinko : Hexacyanooobaltic acid and n-propyl 
alcohol. 

May 26. H. Wendelin : Non-exchangeable 
operators. Karl Brunner : New derivatives of 
8 : 3-dimethylindolinone6 (2). When., treated with 
sulphuric acid on a water-bath, indolinones give 
monosulphonio acids in almost quantitative yields. 
Josef Norber/t Dorr : Three slight earthquakes in 
Austria in 18321 Herbert HabbrlAndt and Karl 


Frzibram : Fluorescence of fluorite. Like the red 
radio-photofluorescence, the well-known blue fluor¬ 
escence of fluorite may be annulled by calcination 
and regenerated by irradiation with radium. It 
must, therefore, be regarded as radio-photofiuor- 
osconce. R. Willheim and Erwin v. PaphAzy (with 
Julius Fisch and Gertrude Nettkl) : A new carbo¬ 
hydrate occurring in the urine after administration 
of caramel or glucose. After caramelised products, 
particularly bread crust or gluoosan, have been eaten, 
tho urine is found to contain a non-fermentable, 
optically inactive sugar, which gives a phenylosazone 
of melting point 200° and of the molecular weight 
350 in camphor solution. No means of isolating the 
sugar has yet been devised. Friedrich Lechner : 
Eigon vibrations of a valency-force system with five 
mass points. Otto Furth, Harald Minntbeck, 
and Emil Edel : The role of citric acid in the carbo¬ 
hydrate metabolism of the mammals and of man. 
Wolfgang Reichardt : Flora from the highest 
Auomig strata of the Sohulterkofol (Oarinthi&n Alps). 

Washington, D.C. 

National Academy of Sciences (Proc. f 19, 477-579, 
May 15). Clyde E. Keeler : Akhissar spotting of 
the house mouse. The marking, a small white spot 
on the belly, seems to be due to the gone commonly 
producing recessive piebald in laboratory mice. 
Chester Stock : A miocid from the Sespo Upper 
Eocene, California. David T. Macht : Effect of 
methylthionine chloride on the phy to toxic reaction of 
normal and pathological blood. Blood or serum in 
plant physiological Baling has a toxic effect on lupin 
seedlings which is decreased by weak solutions of 
methylene blue. Such solutions also seem to detoxify 
carbon monoxide blood and sera from pernicious 
anaemia, leprosy and pemphigus, suggesting the 
guarded use of methylene bluo in the treatment of 
these diseases. Cecilia II. Payne : A physical 
analysis of Wolf-Rayet. spectra. These stars fall 
into two groups, those containing carbon and those 
without. Many of the bright-line spectra show lines 
arising from three or more successive stages of 
ionisation of the same atom, suggesting that Wolf- 
Rayet stars are compact planetary nebulae. Wtlliam 
W. HowelLvS : Notes on blood-groups and race in the 
Pacific. Roughly, group A decreases and group B 
increases in going from east to west, while group 0 
remains constant. Jt is concluded that the .4 factor 
is older than the B factor. Angus S. Roy and O. S. 
Duffendack *. The excitation potential of the 
X 2883 and X 2895 bonds of carbon dioxide. These 
bands seen to be due to the carbon dioxide ion CO* * , 
having an excitation potential about 18 7 volts. 
Their appearance in mixtures of carbon and oxygen 
is apparently due to collisions of the second kind 
with excited oxygen molecular ions. Oswald Veblhn : 
Geometry of four-component spinors. Tho first of a 
series of papers based on tho use of the Pluecker- 
Klein correspondence between the lines of a pro¬ 
jective 3-space and the points of a quadric in a 
6-space in a manner invorse to that intended by 
Klein. E. H. Kennard : Contribution to the theory 
of scattering by a force centre. Selig Hecht and 
Cornelis D. Verrijp : The influence of intensity, 
colour RnU retinal location on the fusion frequency of 
intermittent illumination. In the rod-free region of the 
fovea, critical frequency and logarithm of intensity 
give a dingle narrow sigmoid curve. Measurements 
using a retinal area containing rods and cones show 
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a high intensity flection corresponding with that 
obtained from the fovea (cones only) and a low 
intensity section (rods). Corresponding results are 
obtained at different wave-lengths. Kendall W. 
Foster : Colour changes in Fundulus with special 
reference to the colour changes of the iridosomes. 
Iridosomos deep in the dermis are composed of 
guanin crystals and remain blue or green in colour 
regardless of background. Under illumination, how¬ 
ever, they change colour progressively. The changes 
suggest that the lamina* of the crystals or the crystals 
thicken under the action of light and that the re¬ 
covery is a reverse process. J, L. Walsh : The 
Cauchy-Goursat theorem for rectifiable Jordan 
curves. M. F. Rosskopf : An inequality for Legendre 
scries coefficients. Aaron Kialkow : The geometry 
of degenerate heat families. E. K. Haviland : On 
statistical methods in the theory of almost-periodic 
functions. G. A. Miller : Sylow subgroups and the 
number of operators whoso orders are powers of the 
same prime. Herbert Dincjle : Values of and 
the OhristofFel symbols for a line element of con¬ 
siderable generality. 0. Raymond Adams : On non- 
faetorable transformations of double sequences. 
A. Khtntchink : The method of spectral reduction in 
classical dynamics. Einar Hille and J. D. Tamarkin : 
Questions of relative inclusion in the domain of 
Hausdorff means. E. T. Bell : Finite ova. 


Forthcoming Events 

Institute of Metals, Sopt. 18-21.—Twenty-fifth Autumn 
Meeting to be held at Birmingham. 

Sept. 18.—W. R. Barclay : “Twenty-five Years’ Pro¬ 
gress in Metallurgical Plant” (Twelfth Autumn Lecture). 

British Myoological Sooiety, Sopt. 18-23.—Annual 
Meeting at Newcastle-upon-Tyne. 

Prof. W. Brown : "The Mechanism of Disease Resist¬ 
ance in Plants” (Presidential Address). 

International Congress of Glass and Ceramics, 
Sept. 18-26. To be held at Milan. 

Association of Special Libraries and Information 
Bureaux.- Sept. 22-25. Tenth Annual Conference 
to be held in Wills’ Hall, Stoke BiBhop, Bristol. Sir 
Charles Sherrington : President. 


Official Publications Received 

UlUCAT IlKJTAIN AND IRELAND 

East London College (University of London). Calendar, .Session 
1983-1934. Pp. 221. (London.) 

The Journal of the Institution of Electrical Engineers. Edited by 
F. F. Bowel]. Vol. 73, No. 440, August. Pp. 97~£lS+xll. (London: 
E. and F. N. Bpon, Ltd.) 10*. (W. 

The British Mycolctglcal Society. Transactions. Edited by J. 
Ramsbottoro, B, F. Bames and H. Worniald. Vol. 18, Part 1. August 
Iflth. Pp. 92+6 plates. (London: Cambridge University Press.) 
7f. 6d. 

Sir John Casa Technical Institute, Jewry Street, Aldgate, K.C. 
Syllabus of Classes, Session 1033-34. Pp. 116. (London,) 

Journal of the Society of Glass Technology. Edited by Prof. W. E. 8. 
Turner. Vol. 17, No. 60, June. Pp. xilf+36-238 +133-300+xxiv. 
(Sheffield.) 10*. 6rf. 

Aeronautical Research Committee. Report for the Year 1932-33. 
Pp. iv+94 + 5 plates. (London : H.M. Stationery Office.) 2*. net. 

Journal of the British Wood Preserving Association. Edited by 
A. if. Lloyd and K. C. H. Gardner. VoJ. 3, Pp. viii+ill + xxvl + 8 
plates. (London.) 7*. 6d. 

University of London ; King's College, Faculty of Engineering. 
Syllabus of Classes, 1933-1034. Pp. 39+xv. (London.) 

The North of Scotland College of Agriculture. Calendar, Session 
1983-1934. Pp. vlil + 120. Bulletin No. 38 : The Use of Chlorates In 
Weed Control. By 1). Houston and A. Hill. Pp. 8. Bulletin No. 89: 
Worm Infestation of Lambs. By Dr. David Robertson. Pp. 8+2 
plates. (Aberdeen.) 

Air Ministry: Aeronautical Research Committee: Reports and 
Memoranda. No. 1519 (T. 3001 and ‘a’); Lateral Stability of an 
Aeroplane beyond the Stall. By L. W. Bryant, 1. M. W. Jones and 


G. L. Pawsoy. Pp. 18+20 plates. is, 8d. net. No. 1629 (T. 3320): 
Abstract—Flexural Centre and Centre of Twist of an Elastic Cylinder, 
By Dr. W. J. Duncan, D. L. EUls and C. Scruton. Pp. 4. 2d. net. 
No. 1634 (T. 3361): Spinning of High and Low Wing Monoplane*. 
By H. B. Irving, A. 8. Batson and A. G. Qadd. Pp. 6+6 plates. 6cL 
net. (London : H.M. Stationery Office.) + 

Journal of the Society for the Preservation of the Fauna of the 
Empire. New Series, Part 20, August. Pp. 68. (Hertford : Stephen 
Austin and Hons, Ltd.) 2s. 

London County Council. Lectures and Classes for Teachers : Hand' 
book for the Session 1933-34. Pp. 72. (London.) 

Department of Scientific and Industrial Research : Food Investiga¬ 
tion. Lcatlet No. 8 : The Care of the Trawler’s Ftah. By A. Lumley. 
Pp. 4. (London: Department of Scientific and Industrial Research.) 
Fw, 

Other Countries 

Review of Agricultural Operations In India, 1929-30 and 1930-31. 
Pp. v + 350. (Delhi : Manager of Publications.) 6 rupees; 8«. 3d. 

Ministry of Public Works, Egypt: Physical Department. Kelwan 
Observatory Bulletin No. 36 : On the Choice of r Suitable Projection 
for representing the Aspect of the Heavens. By M. R. Madwar. Pp. 
12 + 1 plate. (Cairo: Government Press.) 

Agricultural Experiment Station: North Dakota Agricultural 
College. Bulletin 269 : Wild Flower* of North Dakota. By O. A. 
Stevens. Pp. 61. (Fargo, N.D.) 

The Pneumatic System of Plants, especially Trees. By D. T. Mac- 
Dougal and Karl B. Working. (Publication No, 441.) Pp. 87. (Wash¬ 
ington, D.C.: Carnegie Institution.) 

Chemical Investigations of the Tobacco Plant. By Hubert Bradford 
Vickery, George W. Pueher, Alfred J. Wake man and Charles 8. 
Leavenworth : with Technical Assistance of Laurence S. Nolan. 
(Publication No. 445.) Pp. Iv 4 77. (Washington, D.C. : Carnegie 
Institution.) 

Annnle van die (Annals of the) Transvaal Museum. Deel (Vol.) 
15, Stuk (Part) 2. Pp. 123 289 + 14 plates. (Pretoria ; Government 
Printer.) 7*. <W. 

Commonwealth Bureau of Census and Statistics, Canberra. Official 
Year Book of the Commonwealth of Australia. No. 25, 1932. Pre¬ 
pared by K. T. MeFheo. Pp. xxxll 4-894. (Canberra : Commonwealth 
Government Printer.) 5*. 

Proceedings of the American Philosophical Hooloty. Vol. 72, No. 3. 
Pp. 101-214. (Philadelphia.) 

Scientific Paper* of the Institute of Physical and Chemical Research. 
No. 436 : Cathode Kay Oscillogram of Action Potential of Nerve. 
By Shurnpcl Watanabo and Kyogo Busagawa. Pp. 130-148. 20 sen. 
Nos. 436-439 : On the Production of Seborrhea in Rat by Feeding 
with Whale Oil, by Klichi Somekawa ; On the Precision of the Measure¬ 
ment of the Lo Stirdo Stark Effect Patterns, by Yoshio I shirt a and 
Tadashi Tamura ; Ether-soluble Substances in Polished Rice and 
their Physiological Behaviour, by Yoshlkazu Sahashl; The Solarfza- 
tlon of Luminiferous Caleite, by natoyasu Ilmori. Pp. 149-231 + plates 
15-18. 80 sen. (Tokyo : Iwanaml Bhutan.) 

Proceedings of the American Academy of Arte and Sciences. Vol. 
68, No. 7 : Gyromagnetlc Experiments on the Process of Magnetixa* 
tlpn in Weak FieldsT By 8. J. Barnett. Pp. 229-249. 66 cents. Vol. 
68, No. 8 : The Significance of Cells as revealed by their Polvhedral 
Shapes, with Special Reference to Procartllagc; and a Surmise con¬ 
cerning Nerve Culls and Neuroglia. By Frederic T. Lewis. Pp. 251- 
284 4 2 plates. 85 cents. (Boston, Matts.) 

Zoologlca: Scientific Contributions of the New York Zoological 
Society. Vol. 13, No. 8 : Deep-8** Isospondylous Fishes ; Two New 
Genera and Four Now Species. By William Beebe. Pp. 169-167. 
(New York City.) 

Astrographic Catalogue 1900-0. Sydney Section, Doc. —61® to 
— 66°. From Photographs taken at the Sydney Observatory, New 
South Wales, Australia. Vol. 9 : R.A. 0* to 6\ Dec. -53° to -6B®, 
Plato Centres Doc. - 64°. Pp. 28. Vol. 10: R.A. 6" to 12*» Dee, 
-63° to -55°, Plato Centres Dec. -54®. Pp. 119. (Sydney : Govern- 
ment Printer.) 

Statens MeterjroJoglsk-Hydrograflska AnstaJt. ArsbOk, 14, 1982. 
11. Nederbfirden l Sverige. Pp. 56, (Stockholm.) 2.50 kr. 

Department of Agriculture : Straits Settlements and Federated 
Malay States. Economic Serins, No. 2 : Nationality of Ownership 
and Nature of Constitution of Rubber Estates In Malaya. Bv D. H. 
Grist. Pp. li + 26. 50 cento. General Series, No. 13 : Tapioca In Malaya. 
By V. R. Greenstreet and J. Larobournc. Pp. vi+78+24 plates. 
1 dollar ; 2s. id. (Kuala L?rmpur.) 

Commonwealth of Australia : Council for Scientific and Industrial 
Research. Bulletin No. 75 : Niitrospor* muses n.ap. and Its Connexion 
with ’'Soulrter” Disease in Bananas. By Prof. Ktnel I. McLennan and 
Shirley Hoettc. Pp. 36 + 1 plata. Pamphlet No. 40 ; A guide to the 
Seasoning of Australian Timbers. By C. Sibley Elliot. Pp. 63. (Mel¬ 
bourne : Government Printer.) 

Denkschrtften der Schweizertschen Naturforschenrten GeseUscbaft. 
Band 08. Abb, 2: Jura und Untorkrelde in den helvetlschen Alpen 
belderselts des Rhefns (Voraribevg und Ostschwolx). Von Arnold 
Heim und Ernst Baumberger, Pp. ix+166-220 + 2 plates. (ZOilcb : 
GebrOder Frets A.-G.) 

Soutli Australia : Department of Mines. Mining Review for the 
Half-year ended December 31st, 1932. (No. 67.) Pp. 103. (Adelaide : 
Government Printer.) 

Journal of the University of Bombay. Vol. 1, Part 6 : Biological 
Sciences, Including Medicine. Pp. 213. (Bombay : Longmans, Green 
and Co,, Ltd.) 3 rupees. 


Catiloouks 

Oestroform : a Standardised Preparation of the Crystalline Ovarian 
Follicular Hormone. Pp. 6. (London: The British Drug Housed, 
Ltd;) 

Bee Flowers: a Descriptive List of all kinds of Flowers which 
secrete Nectar and provide Pollen, with masons why they should 
bo Grown. Pp. 8. (Maidenhead : H. 8. Boothman.) 

“TRT" Toolroom Tempering Rattipmants with Forced Air Cir¬ 
culation. Pp. 4. (London : WUd-Barficfd Electric Furnaces, Ltd.) 
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A National Academy of Sciences for India 

A LMOST a year ago (October 8,1932) an account 
d- * was given in these columns of the founda¬ 
tion in India of the Academy of Sciences of the 
United Provinces, with its seat at Allahabad. The 
main objects of the Academy, of which Prof. 
M. N. Saha was the first president, are the en¬ 
couragement of scientific work and the publication 
of the results of research ; and the original memoirs 
published in the issues of the Bulletin of the 
Academy represent a high standard of achieve¬ 
ment. To limit interest in such an organisation 
to the United Provinces is scarcely characteristic 
of the scientific spirit; and we are glad, therefore, 
to see a movement to extend its outlook. It is 
hoped to develop the body into an Indian Academy 
of Scionces and thus to establish a national insti¬ 
tution in the maintenance and growth of which 
scientific workers throughout India would take an 
active part. 

As a matter of fact, when a number of men 
of science from dilTorent parts of India assembled 
at Allahabad in January 1930, the question of 
the establishment of an Academy of Sciences in 
India was thoroughly discussed. It was then 
decided to start, as an experimental measure, the 
U.P. Academy of Scionces, which would be the 
official expositor of research work conducted 
mainly in the five universities of the United 
Provinces of Agra and Oudh, and it was also 
settled that membership would bo open to men 
of science residing outside the territorial limits of 
the United Provinces. It was also suggested that 
if the experiment proved successful, the U.P. 
Academy might later on develop into an All-India 
organisation. The progress of the Academy for 
the last three years has shown that the experiment 
has been very successful; and members of the 
Academy residing in other parts of India have 
suggested that it should become an All-India 
Academy of Sciences. The U.P. Academy is the 
first of its kind to have been startod in India, and 
it has, therefore, strong claim to develop into an 
All-India Academy. We understand that the 
Council of the Academy has discussed the question 
recently and has recommended to the general 
body of the Academy that its name be changed 
to the ‘Indian Academy of Sciences'. 

The formation of an Indian Academy of Sciences 
was advocated in a leading article in Current 
Science in May last. Cogent reasons were then 
advanced for the establishment of such a body, 
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the main being the beneficial effect it would have 
on public opinion, and the facilities which it 
would afford for the publication in India of much 
original work which at present appears in European 
and American journals. The Indian Journal of 
Physics and the Journal of the Indian Chemical 
Society already afford moans of publication of 
papers in their respective departments of science, 
and take a high place among periodicals of a like 
kind. Thoy are, however, limited to their own par¬ 
ticular fields, and there are other important 
branches of science for which no similar provision 
for publication of results of research exists in India. 
If a national Academy can be established, there¬ 
fore, to represent scientific work inwall departments 
and publish memoirs from investigators throughout 
the whole sub-continent, it will undoubtedly render 
most valuable service. 

Several difficulties will have to be overcome, 
and much consideration will have to be given to 
the need for co-operation between workers in 
different parts of India, before an Academy of 
this kind can be placed upon a substantial footing. 
India has already the ancient Asiatic Society of 
Bengal, which was founded to inquire into the 
history, civil and natural, the antiquities, laws, 
arts, sciences and literature of Asia. There are 
few activities in the scientific life of India which 
have not been linked with this Society, from the 
early ethnological survey of Col. Dalton and the 
grand series of papers on the fossil mammalian 
fauna of the Sub-Himalayas to the foundation of 
the Indian Museum and its offshoot the Zoological 
Survey. It may, therefore, be reasonably urged 
that as the Asiatic Society is not merely a Bengal 
society but rather an All-India institution, it 
might be made the nucleus of the suggested 
national Academy of Sciences. 

While, however, we have the highest respect for 
the Asiatic Society, and are gratefully aware of 
the mass influence of this ancient foundation upon 
the advancement of knowledge in India, we do not 
believe that a society of its comprehensive type is 
likely to be successfully developed in India or 
anywhere else in these times. However deplorable 
the limitations of interest may be, the fact remains 
that few national societies to-day can deal effec¬ 
tively with a programme of subjeots which includes 
art, history, literature and archaeology in addition 
to anthropology, mathematics and the natural 
sciences. Such an extended range of interest was 
appropriate enough when the Asiatic Society was 
founded, but no society on these lines could now 


hope for active support from research workers in 
all these varied fields of investigation. 

The formation of the U.P. Academy of Sciences 
represented the modem tendency to limit the 
scope of such societies to that of the natural 
sciences ; and the inclusion of other subjects 
would change its character as well as take away 
the chief reason for its existence. There might, of 
course, bo half a dozen similar academies of science 
in othor parts of India, but a far better plan 
would bo to concentrate upon a single national 
organisation with a membership representing 
scientific investigators throughout the whole 
country. Difficulties of distance ought not to 
prevent the successful maintenance of such an 
academy, when it is remembered that the United 
States, with a much larger territory, has its 
National Academy of Sciences as the main centre 
of publication of scientific papers in the country. 
The greatest need in India from the point of view 
of international science is that the leading scientific 
workers in the country should combine to form a 
national body which would take its place among 
othor national scientific societies of the world 
and be the centre of publication of important 
papers. 

If a centralised system of publication in India 
through a national Academy could be established, 
a much better idea would be given, than can now 
be obtained, of the magnitude of the scientific 
research work being done in the country. At 
prosent the tendency is for some of the loading 
and better known scientific investigators to send 
their papers to Europe or Amorioa in preference 
to publishing them in their own country, and it 
would certainly be an advantage to India to have 
the full credit of such work. 

Though there are several important scientific 
organisations in addition to the U.P. Academy of 
Sciences, as, for example, the Indian Association 
for the Cultivation of Science and the Muslim 
Association for the Advancement of Science, 
there is no society or academy in India that 
can claim to represent authoritative scientific 
opinion in the sense that the Royal Society, 
or similar national societies elsewhere, is re¬ 
garded. The Indian Science Congress fulfils very 
useful functions, but, like the British Association, 
it is a peripatetio body and is only in session onoe 
a year. The success of the Congress does suggest, 
however, that scientific men in India have interests 
in common and would be prepared to take part in 
the formation of a permanent national body to 
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whioh the promotion of the scientific credit of the 
country might safely be entrusted. It is to be 
hoped that pride in provincial institutions and 
achievements will not stand in the way of the 
unity of action necessary to found such a national 
Academy of Sciences for India, which ought to 
be able to secure generous financial support from 
private benefactors as well as from official sources. 


Emotion as a Cause of Evolution 
The Meuning of Animal Colour and Adornment: 
being a New Explanation of the Colours , Adorn¬ 
ments and Courtships of Animals , their Songs , 
Moults , Extravagant Weapons , the Differences 
between their Sexes f the Manner of Formation of 
their Geographical Varieties and other Allied 
Problems . By Major R. W. G. Hingston. Pp. 
411. (London : Edward Arnold and Co., 1933.) 
18a. net. 

HE conception which forms the foundation 
of this interesting volume—a conception 
which, as the author maintains, “contradicts 
Sexual Selection and modifies the theory of Natural 
Selection”—assumes that the two antagonistic 
principles of fear and anger, finding their expression 
in concealing and brilliant appearances, respectively, 
are inherent in animal life itself and that their 
interplay is the determining cause of evolution. 
This theory encounters at the outset a difficulty 
like that urged against Wallace’s interpretation 
of the bright colours and striking features dis¬ 
played in courtship as caused by energy and super¬ 
abundant vitality. For why should anger any 
more than vitality find its expression in colours, 
some of which are due to the selective absorption 
of light by pigments, while others are due to inter¬ 
ference of light by plates of a certain mathe¬ 
matically exact thickness ? Is it a probable 
theory which would attribute to a single funda¬ 
mental cause the precise chemical constitution of 
the pigments and the precise thickness of the 
plates ? In support of this theory, the author has 
brought together and described most attractively 
a great variety of examples illustrated by numerous 
simple but very effective figures prepared from his 
own drawings. 

The meaning of bright colours according to the 
author’s theory is clearly set forth in the following 
passage on pp. 192-193 : 

“ft has sometimes been asked of butterflies, 
why are they not all conoealingly coloured ? 


Bright colours only expose them to danger; 
would they not much better remain inconspicuous ? 
But in our view, bright colour is supremely 
important. It is the indication of pugnacity and 
success, and tho machinery for fighting a way 
through the world. Hence it is more important 
even than concealing colour. And this agrees with 
what we find in Nature. For in actual fact con- 
cealingly coloured butterflies—and indeed con- 
cealingly coloured insects of all kinds—are, in my 
experience, far rarer than the bright-coloured 
conspicuous forms. If colour is an adornment, 
the contrary should hold good, but if colour is a 
weapon in the battlo of life, it is the brightest that 
should reign supremo.” 

All naturalists will agree that the bright- 
ooloured, conspicuous insects are more evident 
than the conceaiingly-colourod species, but few 
would admit that thoy are actually commoner. 
Wallace, with his wide experience of tropical life, 
considered that tho proportion of brilliantly 
coloured forms was even lower than in temperate 
latitudes, where it will be generally admitted that 
the well-oonccalod are far more abundant than 
the conspicuous species. 

Again, referring to the skunk on p. 34 : “Colour 
display and fluid-discharge ... do not always 
go together, and if warning-colour was tho whole 
explanation then tho two should always go 
together, for on that theory the exhibition of 
colour is nothing but the advertisement of the 
noxious fluid.” But one chief meaning of the 
warning colours and attitudes of the skunk and 
of many deadly snakes is to prevent an unnecessary 
waste of a most valuable defence. As tho author 
says: “An inexperienced puppy will rush on a 
skunk, and in so doing will learn the lesson of its 
life. Never again will ho repeat the act,” and the 
well-remembered warning appearanoe will prevent 
any further loss of skunks’ ammunition so far as 
he is concerned. 

It has also been generally agreed that the skunk 
makes no attempt to escape or to evade possible 
enemies and it is believed that the frequency with 
whioh these animals are killed on the railway 
tracks is a result of behaviour well known to be 
even more pronounoed in so many oonspiouous, 
distasteful insects whioh fold their wings, draw 
in their legs and lie motionless when disturbed. 
This instinct of 'shamming death’ does not in the 
least suggest an expression of anger or the desire 
for conilict, but simply a warning of unpalatability, 
easily seen and, as we know by experiment, well 
remembered. To call this display a threat instead 
of a warning does not throw any new light 
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upon the hypothesis as it was originated by 
Wallace. 

The opinion that the conspicuous hind wings 
of many moths, shown in flight but hidden under 
the protectively coloured upper wings when at 
rest, mean menace and are “especially alarming 
when suddenly displayed” (p. 195), will scarcely 
bo accepted by those who have witnessed the | 
keen pursuit of the common Yellow Underwing 
(Tryphaena pronuba) by a bird, or have noted the 
frequency with which the margin of the bright 
and striking surface is notched. The same criticism 
holds for the interpretation of eye-spots on butter¬ 
flies’ wings—not indeed all eye-spots, for some of 
these features in certain positions are probably a 
defence against enemies, as they are in the terrify¬ 
ing attitudes of many largo snake-like caterpillars. 

The figures on p. 186 represent an example of the 
Satyrino butterflies which “have one or two large 
eye-spots on the under-surface of the front wing. 
When they alight and close their wings these 
spots show up vividly, but they have the habit 
of making the closed fore wings slip down between 
the closed hind wings just sufficiently far to permit 
the eye-spots becoming hidden by the hind wings. 
This is another simple plan of dealing with the 
oolour-conflict,” namely, between threatening and 
concealing colours. But the eye-spots thus dis¬ 
played for a few seconds are attractive, not 
threatening. They have been seen to be deliber¬ 
ately seized by an enemy, and it is quite common 
for the area of the wing on which they are placed 
to bear the marks of an enemy’s attack. Their 
value is indeed the opposito of that proposed in 
this work. They are attractive marks, diverting 
from a vital to a non-vital part the attention of 
an enemy which has seen the insect as it settles 
and would immediately deliver an attack, marks 
that would be a danger if exposed to other 
enemies hunting over the ground during the period 
of rest. Against those the safest protection is 
ooneealment as complete as possible achieved by 
the method described and illustrated by the author. 

A similar interpretation holds for tho eye-spots 
and 'tails' on the hind wings of the Blues or Lycsenid 
butterflies described as threatening characters on 
p. 190. Many naturalists have independently 
recognised in these appearances, with their move¬ 
ments and antenna like 'tails', combined with the 
attitude of the insect, the deceptive representation 
of a head, the real head being at the same time 
inconspicuous. The elaborate contrivance is not a 
threat but an adaptation to divert .attack from the 
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vital parts, and here too success is proved by the 
injuries inflicted at this very spot. 

It is appropriate, in tho concluding paragraphs, 
to bring forward cortain cases—and I select the 
concordant results of a large number of observa¬ 
tions upon insects—which are dearly opposed to 
the theory of courtship expounded on p. 333 : 

“The male behaves in the prosence of the female 
in the same way as before the rival malo. He does 
so because tho same anger stirs him, not anger 
towards the female with whom he expects union, 
but anger against the rival with whom he has 
been contending. The rival may not bo present, 
but tho burning feeling of hostility is present, and 
that feeling becomes expressed in the same way 
as if the rival were actually presont. The so-called 
courtship behaviour is then merely and simply a 
continuation of hostile behaviour.” 

It should be borne in mind, in considering the 
following examples out of a very largo body of 
observations, that the author maintains that his 
theory applies to insects as well as other animals. 

In tho courtship of the Small Tortoiseshell 
butterfly (Aglais urticce ), observed by several 
naturalists, tho male pursues the female until, 
after a time, she comes to rest with widely opened 
wings. He then settles close behind at such a 
distance that ho can tap her hind wings with the 
knobs of his antennae, causing an audible sound. 
After other flights followed by the same behaviour, 
the female yields to tho stimulus, and darts down 
into thick horbage where pairing is immediately 
accomplished, Another instance of butterfly 
courtship is more consistent with Major Kingston's 
views—that of the male Wall butterfly (Pararge 
megaera) which butts the female, head to head, 
and has boon seen to treat other males in the 
same manner. Such ‘cave-man’ behaviour in 
courtship and even tho milder methods of the 
Small Tortoiseshell are very rare in butterflies as 
compared with the delicate persuasion of epigamio 
odours, referred to below. The males of many 
species in certain groups boar scent-producing 
structures on their wings and it is a remark¬ 
able fact that their secretions, employed in courting 
the female, are pleasant to the human senses. 
In the important group of Danaine butterflies, the 
scent-scales are collected in patches or with¬ 
drawn into pockets on the wings while the odour 
is transferred for distribution to brushes protruded 
from the posterior end of the abdomen. The 
study of the structure and employment of scent 
organs in butterfly courtship, first undertaken by 




September 23, 1933 


NATURE 


461 


Fritz Miiller in a series of classical papers (trans¬ 
lated by E. A. Elliott and published as an appendix 
to Dr. G. B. LongatafTs “Butterfly-Hunting in 
Many Lands’' (London) ), has been carried on 
by Dixey, Longstaff, Eltringham, Lambom, Car¬ 
penter and others, who have built up a great body 
of facts which may be searched in vain for any 
support to Major Kingston’s thoory of courtship. 

In the attraction of males by some scent emitted 
by the female there is, of course, competition, 
but nothing that can be called conflict. In the 
best-known examples, such as the Oak Eggar and 
Emperor moths, the general experience seems to 
be that the first male to arrive is accepted ; but 
there are other instances in which a number of 
males assemble and flutter round the female—all 
within a few inches of her—until after some 
minutes, one of them suddenly flies in and pairs 
while the others immediately disperse. I have 
watched this behaviour in booties as well as moths 
and there was not the slightest indication of 
antagonism between the clustering males, or even 
of their jostling one another. 

The conclusions advocated in this volume 
would, if justified, mean an entirely new theory 
of evolution in the animal kingdom. Major 
Hingston would probably hesitate to apply them 
to plant life. Although it is here maintained that 
the conclusions are invalid and that no such 
subversive thoory is justified, the reader will be 
deeply interested by the mass of observations in 
natural history and will be charmed by the 
maimer in which they are marshalled and described 
by the author. E. B. P. 


World Economic Chaos 

World Disorder and Reconstruction: an Epitome 
of the Economic Situation. By Hubert Blake. 
Pp. 136. (London : George Allen and Unwin, 
Ltd., 1932.) 6 s. net. 

R. BLAKE’S attempt in brief compress to 
traoe the causes of the crisis, to outline 
the present situation and to assess the conditions 
and prospects of revival derives its greatest value 
from the sense of perspective in which it is written. 
Here is one more writer whose analysis leads him 
to stress the importance of the effort to persuade 
governments and peoples to see their present 
trials not only in their individual incidence but 
alsp as part of a great universal disorder, and the 
grave dangers attending the adoption of merely 
insular expedients which intensify difficulties 


beyond their borders. Mr. Blake has resisted any 
temptation to outline an easy way out of our 
troubles. He emphasises instead the elementary, 
if not fragmentary, character of our investigations 
of monetary phenomena. Much of the statistical 
knowledge upon which action has to be taken is 
rather a record of past movements than an accurate 
reflection of existing tendencies. Nor are authorities 
everywhere in control of monetary mechanism 
which can fully reflect their intentions, and it is 
necessary for stability that all the major control 
banks should be in continuous and effective 
co-operation. Effective co-ordination requires the 
establishment of an international control bank of 
which the rudiments may be found in the Bank 
of International Settlements. 

Here once again wo come to the bed-rock of 
international co-operation. Progress in monetary 
technique is at best a slow evolution marked by 
growth of knowledge and a gradually perfected 
mechanism, but the growth of international 
harmony and co-operation permits the readier 
demonstration of the value of the advances 
already made to the material well-being of every 
nation. 

Similarly on the industrial side, Mr. Blake 
points out the subordination of the profit-earning 
motive to considerations of safety and stability, 
particularly in the larger organisations, and the 
dominant influence already exerted on industrial 
policy and developments by the search for the 
stability and security which wide fluctuations in 
the price level constantly disturb. While at the 
present time the development of such forms of 
industrial organisation as combines and oartels is 
immature and accordingly imperfect, they afford 
a definite means of advance towards co-operation, 
particularly in the planning of production and the 
organisation of research. Even in their present 
imperfect form they are to be preferred to un¬ 
restricted and anarchic competition. 

Mr. Blake directs attention to certain of the 
dangers attending industrial combination, par¬ 
ticularly the mistaking of financial interlocking 
for effective rationalisation and co-ordination, the 
discovery of the first-rate human talent required 
for their direction and the secrecy in which they 
operate. On the other hand, the influence of 
industrial organisation on the improvement of 
labour oonditions, and the magnitude of the con¬ 
tribution of large industrial firms or oombines to 
the scientific study of working oonditions, are duly 
noted, ^aige-scale industrial undertakings have 
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in practice encouraged attention to the human 
interests as much as they pave the way for more 
conscious direction of industrial effort. 

The concluding two chapters of this book 
deservedly merit the attention of scientific workers 
from their dispassionate attempt to state the out¬ 
lines of a constructive solution. The days of 
unbridled competition and selfish individualism 
are over. The economist and the banker must 
seek to provide a more stable standard of value 
which statesmanship must endeavour to secure 
against external disturbance, and the industrialist 
must develop improved means of conducting and 
extending large-scale organisation. The rise of 
large-scale industrial units is not contrary to the 
character or tendencies of British economic and 
political development and is one of the avenues 
by which a great increase in the material welfare of 
all classes may be expected. R. Brightman. 


Poultry Breeding 

Poultry Breeding, By Morley A. Jull. Pp. xiv + 
376. (New York : John Wiley and Sons, 
' Inc. ; London : Chapman and Hall, Ltd., 
1932.) 23*. net. 


H ERE is a book to be studied by every poultry 
breeder who wishes to carry the best stock 
and to secure the maximum benefit from his 
labour. But it is still more valuable to the naturalist 
and eugonist, for it is an intensive study of the 
kaleidoscopic combinations of the genes which 
govern the characters of poultry—and it is clear 
to-day that analogous systems of combinations are 
behind the characters of man and all organisms. 

The individual is the product of the factors of 
heritage and of the factors of the environment, but, 
whereas the former are fixed, the latter may 
fluctuate from generation to generation. Poultry 
in this respect are most suitable ‘people’ for study, 
since, being warm-blooded, they are to a large 
degree independent of climate, and their environ¬ 
ment is mainly a matter of feeding and housing, 
both of which can easily be standardised. Bateson 
saw this and was at work on his pens of fowl when 
Mendel’s paper on peas was rediscovered, and he 
continued his researches, Punnett joining him in 
1904. This was fortunate, for these workers 
sought knowledge for its own sake—and the 
revolution in the industry to-day is the direct 
outcome of their researches. 

The author of the work under notice is the 
senior poultry husbandman of the United States 


Department of Agriculture, and his theme is the 
experimental study of inheritance in poultry, the 
sotting out and consideration of facts discovered 
thereby. As he points out, the ideas derived 
therefrom, and from similar facts relating to other 
animals, supplant views onoe held, such as the 
inheritance of acquired characters, telegony, pre- 
potenoy and so on. He professedly writes primarily 
for the breeder, but, as he treats him as an intel¬ 
ligent being, using the modern phraseology, his book 
is equally valuable to us. Every line of research 
is reviewed, and a full list of literature added. 
Chapters on the inheritance of physiological, of 
linked and of egg-laying characters interest greatly, 
for they assure us that all features of the essential 
life processes of an animal are governed by fixed 
laws. 

Yet withal there is plenty of judgment left to 
the poultry breeder, for he has to select his breed¬ 
ing pens, keeping ever before his mind the necessary 
combination of egg-laying and table characters. 
Since neither the author nor Prof. Punnett, who 
contributes a pleasing foreword, indulge in pro¬ 
phecy arising out of the results put forward, we 
venture to suggest that a hundred years hence not 
a single existing breed will be found in our poultry 
yards; doubtless all the more prominent unit 
characters that differentiate our breeds will be 
recognisable, though in strange combinations. 


Wireless Communication 

(1) Short Wave Wireless Communication. By A. W. 
Ladner and C. R. Stoner. Pp. xii+348 + 13 
plates. (London: Chapman and Hall, Ltd., 
1932.) 15«. net. 

(2) La •propagation des ondes tlectromagndtiques : 
exposi des connaissances acquises , syntheses des 
id4e8 et des theories. Par Paul Labat. Pp. xii + 
445. (Paris : Gauthier-Villars ot Cie, 1932.) 
80 francs, 

(3) Les radio-communications modemes. Par Dr. 
Pierre David. (Actuality scientifiques et indus- 
triolles.) Pp. 150. (Paris ; J.-B, Bailli&re et 
fils, 1932.) 20 francs. 


(1) TOURING the past decade the technique of 
U short-wave wireless communication has 
developed from the erratic experimental stage to its 
practical and reliable application as a necessary 
service to modem civilisation, A large proportion 
of long-distance wireless communication, both 
telegraphic and telephonic, is now carried out on 
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wave-lengths of less than 100 metres. The utilis¬ 
ation of such waves has rendered necessary con¬ 
siderable further study and investigation in the art 
of their production, propagation and reoeption ; 
and the results of our increased knowledge have 
led to many radical alterations in communication 
practice. 

The stated object of the book by Messrs. Ladner 
and Stoner is to fill the gap in current technical 
literature which has been created by this develop¬ 
ment. The book gives a comprehensive survey of 
the technical problems encountered in wireless 
communication on short wave-lengths, and pre¬ 
sents a complete and remarkably up-to-date 
summary of the literature of the subject collected 
from the more important periodicals in the English 
language. The production of high-frequency 
oscillations with modern valves, the modulation of 
these oscillations with the intelligible signals to be 
transmitted, and the arrangement and application 
of aerial systems for concentrating the resulting 
radiation in the desired direction are among the 
subjects dealt with in considerable detail, while 
the important problem of frequency control is 
given a separate chapter. 

The book is well illustrated and the production 
is good on the whole, although there are one or 


two places where the composition might have been 
improved with advantage ; a slight lack of co¬ 
operation on the part of the authors is also evident 
in places. As almost the only work of its kind 
available at the present time, the book will meet 
a need experienced by those connected with the 
technical side of short-wave wireless communica¬ 
tion, whether in the actual station or in the 
experimental laboratory. 

(2) The second book under review, by M. P. 
Labat, is a comprehensive treatise on the subject 
of the propagation of electric waves through the 
atmosphere. The subject is dealt with analytically 
in considerable detail and all the physical pro¬ 
perties of the air which might affect wave pro¬ 
pagation appear to have been studied. The work, 
which is accompanied by an extensive bibliography, 
should prove useful to the research physioist 
interested in the subject rather than to the general 
student or the communications engineer. 

(3) Dr. David’s book is intended for the more 
general reader. It comprises a survey of the 
modem practice of radio communication, dealing 
in turn with the propagation of waves, the use of 
valves, the technical arrangement of transmitting 
and receiving stations, and the organisation of 
communication systems. 


Short Reviews 


Les pMnom&nes sociaux chez les animaux . Par 

Prof. Francois Picard. (Collection Armand 

Colin : Section do biologic, No. 158.) Pp. 201. 

(Paris: Armand Colin, 1933.) 10.50 francs. 

The author, after presenting a chapter on the 
solitary life that some animals prefer for the whole 
or part of their existence, differentiates the true 
social groups, brought together by inter-attraction 
or interdependence, from mere assemblages of 
animals that have remained together owing to 
some infiuenoe of the environment. The latter in 
plants are catered for in the long literature on 
‘associations’, and this is deemed so far to have 
produced little fruit. The zoologist does not escape, 
for he prints “steriles et interminables catalogues 
de Clad ochres, d’Ostracodes, des Cop^podes, bien 
moms instruotifs que des investigations prficises sttr 
les conditions de vie optima d'un seul de ces 
animaux”; but fortunately this phase is passing, 
the systematic now being encouraged to spend 
part of his time in studying his specialities in the 
field. For “association” here it is better to follow 
the author and use Gauthier’s term “biocenosis”, 
the species and members of which have comparable 
reactions and are not mere assemblages. 

Every grouping of animals does not fit in com¬ 
fortably, but the author gives a fairly rational 


classification from the simplest to the most com¬ 
plicated types of biocenosis, where the very 
existence of the animals is dej>endent on one 
another as in many cases of commensalism. 
Insects naturally rather dominate this study, but 
there is a pleasing consideration of bird and 
mammal societies, ending with that of man. 
While usually an index is required, here none is 
necessary, for the author carries his ‘motive’ 
through his little book, the purchase of which we 
unhesitatingly recommend to all university 
students of zoology. 

The Essentials of School Geometry . By A. B. 

Mayne. Pp. xiv + 408 + ix. (London: Macmillan 

and Co., Ltd., 1933.) 4 s. 6d. 

The title of Mr. Mayne’s book is a little misleading, 
for although the essentials of sohool geometry (to 
School Certificate standard) are here, the book 
might well be called “A Complete School Geo¬ 
metry” ; indeed, this completeness is so apparent 
that it is difficult to imagine an ordinary form 
working .through the book in the time that oan 
usually be devoted to geometry. 

The subjeot is developed on modem lines and 
the theorems are arranged in the now generally 
accepted order ; considerable importance is rightly 
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attached to the setting out of theorems, particular 
attention being paid to references. Many useful 
notes and hints are given in the text, 

From the teacher’s point of view the examples 
in a textbook are of vital importance, Mr. Mayne’s 
book is unusually rich in examples which are 
arrangod in the following order : numerical, easy, 
more difficult. Tins arrangement is very helpful, 
but the number of examples suggests that the 
teacher will find it necessary to frmke a judicious 
selection of the examples which are to bo worked 
by a particular class. 

At the end of the book there are seven blank 
pages which are intended for alternative proofs ; 
these pages would have been more useful if the 
author had not already given many alternative 
proofs in the text. Jn this connexion it would be 
interesting to know how the normal boy or girl 
regards alternative proofs in a geometry textbook ; 
do they lead to confusion or to greater conviction ? 

The book is stoutly and attractively bound, and 
should withstand the rough usage of four school 
years. L. C. 

Recovery : the Second Effort. By Sir Arthur Salter. 
Revised and cheaper edition. Pp. xxxv+306. 
(London: G. Bell and Sons, Ltd., 1933.) 5s. 
net. 

.The first edition of this book has already been 
reviewed in these columns. To the seventh and 
cheap edition, Sir Arthur Salter contributes a 
prefatory note, reviewing events from January 
1931 until the present time, in which he appraises 
such efforts at constructive action and wise leader¬ 
ship as have been witnessed on the inter¬ 
national stage. Amorioan monetary policy, the 
Lausanne Agreement, the conversion operations in 
Great Britain and France are examples in point 
which lead him to a more optimistic view and to 
regard a period of partial recovery as having set 
in. In the worsened sphere of commercial policy, 
the Far Eastern crisis, the Disarmament Con¬ 
ference and the World Economic Conference he 
sees dangers and opportunities which underline his 
emphasis on the need for collective and far-sighted 
action. No scientific worker concerned with the 
preservation of the rich heritage of Western 
civilisation can neglect this book or be indifferent 
to its challenge to support and assist in the formu¬ 
lation of constructive reform in every main sphere 
of economic activity and in appropriate deliberate 
and concerted action. 

Monograph and Iconograph of Native British 
Orchidaceoe. By Colonel M. J. Godfery. Pp. 
xvi+259 + 66 plates. (Cambridge: At the 
University Press, 1933.) £7 Is. Qd. net. 

Col. Godfrey's admirable monograph of British 
native orchids, in addition to being a most worthy 
memorial to the late Mrs. Godfery, is a very 
valuable contribution to British botany. Col. 
Godfery has produced a masterly account of great 
scientific and general interest, which is rendered 


all the more valuable by the excellent reproduc¬ 
tions in colour of Mrs. Godfery’s beautiful and 
accurate pictures. The various species and hybrids 
are fully described and the descriptions and general 
aooounts throughout leave nothing to be desired. 
Jn the case of the very rare species, exact localities 
are wisely not mentioned, 

A featuro of particular interest is the account 
given of the fertilisation mechanisms and of the 
insect visitors, many of which are figured by the 
side of the orchids they visit. The monograph is 
a mine of useful information and sound observa¬ 
tion. Both the author and the Cambridge Uni¬ 
versity "Press are to be congratulated on the 
excellence of the book and of its coloured and 
other plates. 

The Interpretation of Dreams. By Prof. Sigmund 
Freud. Authorised translation by Dr. A. A, 
Brill. Completely revised edition. Pp. 600. 
(London : George Allen and Unwin, Ltd., 1932.) 
18s. net. 

The translation of the eighth German edition of 
Freud’s magnum opus is in many ways an improve¬ 
ment on the first. There are many small alterations 
in the actual translation, but the general plan of 
the work is unaltered. The difference between this 
edition and previous editions is small. In the 
bibliography there are very few references of post¬ 
war date ; so much has been written in the post¬ 
war period that we think this might well have 
been brought right up to date. 

It is a question whether the Freudian interpre¬ 
tation of dreams has the significance to-day that 
it had some years ago. The theories of Jung and 
Adler, who broke away from the Freudian school, 
to-day claim an increasing number of supporters. 
More recently still, Otto Rank has brought the 
conception of the will back into prominenoe and 
has developed theories around it which bid fair 
to challenge the Freudian views still more and 
withdraw support. 

A Handbook of some South Indian Weeds: con¬ 
taining Complete Descriptions and Short Notes 
on some of the Common Weeds indigenous and 
introduced in South India. By C. Tadulingam 
and G. Venkatanarayana. Pp, viii +356. 
(Madras : Government Press, 1932.) 4 rupees. 

Though there is a considerable literature relating 
to the weeds of arable land in temperate countries, 
very little has so far been written regarding the 
weeds which occur under similar conditions in the 
tropics. This handbook, which is profusely illus¬ 
trated, gives a complete description of the common 
weeds of southern India. Most of these are indi¬ 
genous ; many of them are cosmopolitan in the 
tropios and others are closely allied to tropical 
species found elsewhere. Introductory chapters 
deal with the dassifioation, dissemination and 
control of weeds and these are followed by 
descriptions and notes of individual species. 
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The Activity of Nerve Cells* 

By Prof. E. D. Adrian, f.r.s. 


S INCE the biologist seeks to understand life, 
he cannot be accused of lack of courage. 
But he can find out a great deal without approach¬ 
ing too near the central problem. He can find 
out how the living cell develops and how it be¬ 
haves ; he can follow many of the physical and 
chemical changos which take place in it, and could 
follow moro if cells wore not so inconveniently 
small. The immediate problems of the physiologist 
may be still further removed from the problem 
of life. They may deal, for example, with the 
mechanics of the vascular system or with the 
physical chemistry of blood pigments. But most 
physiologists aim at explaining the working of the 
body in terms of its constituent cells, and feel that 
this is a reasonable aim, even though we must take 
the cell for granted. Is it a reasonable aim when 
we are dealing with the working of the nervous 
system ? 

The nervous system is responsible for the 
behaviour of the organism as a whole : in fact, 
it makes the organism. A frog is killed when its 
brain and spinal cord are destroyed : its heart 
still beats and its muscles can still be made to 
contract, all the cells of its body but those of the 
brain and cord arts as fully alive as they were 
before ; but the frog is dead, and has become a 
bundle of living tissues with nothing to wdd them 
into a living animal. This integrative action of 
the nervouH system, to use Sherrington’s classical 
phrase, we may be able to explain in terms of 
the reactions of the constituent nerve cells. We 
can at least discuss the point as physiologists. 
But tho human organism includes a mind as well 
as a body. It may be best to follow Pawlow and 
to see how far we can go without bringing in the 
mind, but if tho reactions of our nerve cells are 
to explain thought as well as action, we must face 
the prospect of becoming psychologists and meta¬ 
physicians as well. Fortunately, we need not yet 
go to such extremes. 

The nervous system, the brain, spinal cord and 
peripheral nerves, is made up of a large number 
of living cells which grow, maintain themselves 
bv the metabolism of food-stuffs, and carry out 
all the complex reactions of living protoplasm. 
In this there are enough probloms for anyone ; 
but we are concerned not with the general pro¬ 
perties of living cells but with those special 
properties which enable the colls of the nervous 
system to perform their functions. Their function 
is to make the organism respond rapidly and 
effectively to changes in its environment, and to 
achieve this they have developed a specialised 
structure, and a complex arrangement in the 
body. They send out long threads of protoplasm 
which serve for the rapid transmission of signals, 
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and they are linked to one another by elaborate 
branching connexions in the brain and the spinal 
cord. 

Development of the Nervous System 

The mapping of this network of paths was 
begun many years ago, and was the first step in 
the analysis. No progress could have been made 
without it, and its results are of vital importance 
to nourology. Wo are now witnessing a fresh 
period of interest in tho geography of the central 
nervous system, but the problem is not how the 
nerve colls and their fibres are arranged, but 
why they are arranged as they are. R. G. Harrison, 
in his recent Croonian lecture before the Royal 
Society, recalled the time when ho first cultivated 
living nerve cells outside tho body. That experi¬ 
ment, made twenty-three years ago, marks the 
new epoch better than any other, for, besides 
introducing the method of tissue culture, it settled 
a long and bitter controversy os to the origin of 
nerve fibres. Nowadays the most elaborate 
transplantation experiments are carried out 
by the embryologists on amphibian larvae. 
Animals are produced with supernumerary limbs, 
eyes, noses, and even spinal cords. Tho growing 
nervous system is faced with these unusual bodily 
arrangements, and by studying the changes 
induced in it we can form some idea of tho faotors 
which determine its normal structure. 

A review published this summer by Detweiler 
gives a vivid impression of the plasticity of tho 
developing nervous system in the hands of the 
experimenter. As a rule it accepts the extra limb 
or sense organ, links it by nerve fibres to tho rest 
of the organism and may develop more nerve cells 
to deal with it. Tho forces which mould the 
nervous system seem to come partly from within 
tho central mass of nerve cells and partly from 
the body outside. These foroes may be chemical 
or electrical gradients, and often the nerve fibres 
seem to grow in particular directions because they 
cling mechanically to structures already laid down, 
for example, to the main arteries of the limbs. It 
is unlikely that a simple formula will be found 
for such a complex arrangement, but the fact 
remains that the arrangement can be profoundly 
modified at the will of the experimenter. Its detail 
seems to depend not so muoh on the innate pro¬ 
perties of particular cells os on the environment 
provided by the rest of the organism. 

Reactions of the Neurones 

This new embryological work supports the older 
in shewing that the nervous system is mode up 
of ‘neurones’, cells with thread-like extensions, 
and that they are the only active elements in it. 
These elements are all oast in the some mould, but 
are shaped differently by the forces of development. 
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To this we can now add the fact that all neurones 
seem to do their work in much the same 
way. The activity which they show is in some 
respects remarkably simple. It is ossontially 
rhythmic : a series of rapid alternations between 
the resting and the active state, due probably to 
rapid breakdown and repair of the surface. This 
at least is a fair description of the way in which 
the nervo fibres carry out their function of con¬ 
ducting messages, and we can detect the same 
kind of pulsating activity in the nerve cells of the 
brain. 

The evidence comes from the analysis of minute 
electric changes, for cell activity sets up electrical 
eddies in the surrounding fluid, and these can be 
measured with a minimum of interference. The 
clearest results are given by the peripheral nerve 
fibres which connect the central nervous system 
to the sense organs and the muscles. The nervo 
fibres are conveniently arranged in bundles to 
form the nerve trunks : each fibre is an inde¬ 
pendent conducting path and thoro may bo a 
thousand such paths in a fair-sized nervo, but it is 
not a difficult matter to study what takes place 
in the single fibre when it conducts a message. 

Wo may begin with an external stimulus acting 
on a sense organ, a structure which includes the 
sensitive ending of a nerve fibre as an essential 
part. The ending is excited by the stimulus, the 
delicate equilibrium of its surface is upset and the 
disturbance tends to spread along the fibre. The 
spreading is an active process : it takes place 
because the fibre has a store of energy ready to 
be liberated at a moment’s notice, and bocause 
the changes which attend its liberation at one 
point upset the balance at the next point and cause 
the same activity there. The spread of a flame 
along a fuse is a well-worn analogy. But the 
nerve fibre is so constituted that a disturbance 
at any point is almost immediately cut short. The 
change spreads along it as a momentary wave— 
a brief impulse; followed inevitably by a brief 
interval of rest and recovery. If the sense organ 
remains excited, a second impulse passes up the 
fibre, and then another and another so long as 
the stimulus is effective. 

Tho impulses in a given nerve fibre are all alike 
in magnitude, rate of travel, etc., but the frequency 
at which they recur depends on tho intensity of 
the stimulus, rising sometimes so high as 300 a 
second in each fibre, or falling so low as 10. All 
the nervous messages take this form. 

The conducting throads or nerve fibres are 
exceedingly insensitive to changes in their environ¬ 
ment : their endings in the sense organs are 
exceedingly sensitive. The sole function of the 
ending is to act as the trigger mechanism for firing 
off the impulses, and the sole function of the'nerve 
fibre is to carry tho message without distortion. 
Both are specialised parts of the neurone with 
specialised reactions, but it is important to note 
that these reactions are not peculiar to the nervous 
system. Muscle fibres, developed from the meso¬ 
derm and specialised for contraction, conduct 


impulses which seem to differ merely in their 
time relations from those in nervo fibres, and they 
can also be made to behave like the sensory 
endings by treatment with various Balt solutions. 
In sodium chloride, for example, a series of 
impulses will be set up in a muscle fibre when it 
is stretched, as they would be in one of the sense 
organs the sole duty of which is to act as ‘stretch 
receptors’. The musole fibre makes a poor oopy 
of the nervous mechanism, for it reacts jerkily and 
is often damaged in the process, but the ground- 
plan of the mechanism is the same. 

Thus in tho activities concerned in the rapid 
conduction and in the setting up of rhythmic 
trains of impulses, it does not appear that the 
cells of tho nervous system have properties not 
shared in some degree by other tissues. 

So far we have only considered what happens 
in nerve fibres. We can tap the messages which 
pass along the wires between the front line and 
headquarters, but this does not tell us how they 
are elaborated there. A great deal has been found 
out already by the analysis of reflexes—that is, 
by sending in a known combination of signals and 
finding what signals come out to the muscles ; 
indeed, the great part of Sherrington’s work on 
the spinal reflexes and Pawlow’s on the brain has 
been carried out in this way. The results are so 
well known, however, that I shall deal here with 
a recent line of attack of an entirely different 
kind. 

This method relies on the fact that nervous 
activity, in the central grey matter as in tho peri¬ 
pheral nerves, is acoompanied by electric changes. 
They seem to be a reliable index of the underlying 
activity, and by recording them we come a step 
nearer to the main problem. The chief difficulty 
is to interpret the records. In the cerebral cortex, 
for example, very large eloctric oscillations are 
constantly occurring, except in the deepest 
anaesthesia, but they vary from moment to 
moment and from place to plaoe, and it is only 
in the visual cortex that they are under a fair 
degree of experimental control. Here they can 
be produced by shining a light in the eye (Fischer, 
Kommiiller and Tonnies) or stimulating the optic 
nerve (Bartley and Bishop), and the prospects of 
analysis are more hopeful. 

At the moment, however, the most significant 
feature of these records from the brain lies in the 
appearance of the waves. Whenever a group of 
nerve cells is in action, in the cerebral cortex, the 
brain stem or the retina, and whether the nerve 
cells in question belong to a vertebrate, or an 
insect, the waves are alike in general form. Instead 
of the abrupt spikes which appear in a record 
from a nerve fibre when a train of impulses passes 
down it, we have more gradual potential changes 
which form a series of waves of smooth oontour. 
In the simpler structures where most of the neur¬ 
ones are acting m unison, the waves may have a 
regular rhythm (5-90 or more a second), which 
rises and falls when the stimulus changes in 
intensity. It is often possible to make out both 
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the abrupt nerve fibre impulses and the slower 
nerve cell waves, and to show that they occur 
together. In the cerebral oortex of an anaesthetised 
animal there is muoh more variety and less orderly 
repetition; the waves usually oocur at irregular 
intervals; they vary in size and duration, and some 
of them may last for half a second or even longer. 

Nerve cell waves may be the wrong name, for 
they are probably due to the branching dendrites 
and not to the cell body of the neurone ; but there 
can be no doubt that they represent a characteristic 
activity of the structures which make up the grey 
matter. They show that the same kind of rhythmic 
breakdown and repair of the surface takes place 
in this part of the neurone as in the nerve fibre, 
with the important difference that the changes 
develop and subside much less abruptly. The sur¬ 
face is not specialised for rapid conduction ; the 
forces which restore the resting equilibrium are 
less poworful and thorn is more tendency to 
spontaneous breakdown and to long periods of 
uninterrupted activity. Wo know that the activity 
of the grey matter is far more roadily influenced 
by chemical changes than is that of the nerve 
fibre with its elaborate fatty sheath and wrappings 
of connective tissue, and it seems probable that 
both chemical and electric changes may be con¬ 
cerned in the spread of activity from one neurone 
to another. How this spread takes place is still 
uncertain, and it is admittedly the most important 
problem wo have to face. 

In spite of this, wo can claim to have some of 
the main outlines of neurone activity. Our 
nervous system is built up of cells with a specialised 
structure and reactions, but the reactions are of a 
type to be found in many othor cells. The rhythmio 
beat of the heart is probably due to surface 
reactions not far different from those in the group 
of nerve cells which produce the rhythmic move¬ 
ments of breathing; and the factors, nervous 
and chemical, which regulate the heart beat are 
probably much the same as the factors which 
control the discharge of the neurone. We have 
a store of energy, replenished constantly by cell 
metabolism and liberated periodically by surface 
breakdown. The electrical gradients at the active 
point cause a spread of the breakdown to other 
regions, but sooner or later restoring forces come 
into play, the membranos are healed and the 
cycle is ready to be repeated. It is a long step 
from the mechanical precision of an impulse dis¬ 
charge in a nerve fibre to the irregularities of a 
record from the cerebral cortex, but there are 
many intermediate cases which will bridge the gap. 

The Nervous System as a Whole 

So far as the units are concerned, the prospect 
is encouraging. The difficulties begin when we 
come to the work of the nervous system as a whole. 
Many of its reactions are mechanical enough and 
can be explained in terms of the activity of 
groups of neurones, but there is much that resists 
inis kind of treatment. It is perhaps encouraging 


that the difficulties are greatest when the reactions 
depend on the cerebral oortex, when they involve 
learning and memory, or, if you prefer it, habit 
formation and conditioning. They have been 
clearly stated by Lashloy, and most of them can 
be reduced in the end to a simple formula, the 
failure of anatomical models of the nervous system. 
The revolt from the anatomical model has been 
growing for many years, though it may be doubted 
whether its sponsors ever believed in it eta much 
as their critics suppose. It gave us diagrams of 
nerve centres and pathways which were valuable 
enough when they referred to known anatomical 
structure, but not when they referred, as they often 
did, to hypothetical centres and to pathways 
canalised by use. These too may exist, but they 
are not the whole explanation of oortical activity. 

Clinical neurology is partly to blame for the 
emphasis laid on exact localisation. The neurologist 
must locate brain tumours by analysing the 
disturbances they produce ; consequently he 
welcomes the slightest evidence of localisation of 
function in the cortex, and finds the anatomical 
model valuable for correlating his observations. 
Undoubtedly there are well-defined nervous path¬ 
ways, clear differences in cell structure and 
localised activity in different parts of the brain. 
As a modem addition to the evidence we have 
Foerstor’s recent work on the electrical stimulation 
of the human cortex, and his finding that stimula¬ 
tion of the temporal lobe may cause sounds and 
words to arise in consciousness, whilst stimulation 
of the occipital lobe gives lights or images. Bard 
has given another remarkable example of strict 
cortical localisation by his observations on certain 
postural reactions in the cat. These depend on a 
limited area in the frontal region, are not affected 
by damage to othor parts of the brain, but are 
permanently lost if the frontal area is destroyed. 
Tho danger nowadays is that we may pay too 
little attention to such facts ; but it is true, 
nevertheless, that the localisation is a matter of 
areas rather than of single neurones. This is 
shown by examination of habit formation, and by 
the remarkable way in which the nervous system 
adapts itself to injury. 

It has often been pointed out that we leam to 
rocognise shapes—the letters of the alphabet, for 
example—however they are presented to us. 
The pattern of black and white made on our 
retina by the letter A need not fall on a particular 
set of retinal endings connooted with particular 
cortical neurones. We have learnt to recognise a 
relation of lines and angles, a pattern of activity 
in the oortex rather than an activity of specifio 
points. This kind of reaction is not duo to our 
superior intelligence. Lashley finds it in the rat, 
and psychologists of the Gestalt school have 
pointed out examples from all manner of animals. 
There is the same neglect of specific neurones in 
the formation of motor habits, for if we have onoe 
learnt to write the letter A with our right hand, 
we can make a fair attempt to write it with any 
group of muscles whioh can control a pencil. 
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The adaptations to injury present a different 
aspect of the same story. An insect which has lost 
a leg will at once change its stylo of walking to 
make up for the loss. This may involve a complete 
alteration of the normal method, limbs which 
were advanced alternately being now advanced 
simultaneously. The activities of the nervous 
system are directed to a definite end, the forward 
movement of tho animal—it uses whatever means 
are at its disposal and is not limited to particular 
pathways. 

When the central nervous system is injured, 
there is more evidence of localised function, but 
the localisation is no hard-and-fast affair. A rat 
uses its occipital cortex in the formation of certain 
visual habits. When this part of the cortex is 
destroyed the habit is lost, but it can be re-leamt 
just as rapidly as before with what romains of the 
brain. A monkey's arm is paralysed if the corre¬ 
sponding motor area of tho cortex is destroyed, 
but the paralysis soon passes away although there 
is no regeneration of the motor cortex. What is 
more remarkable is that the recovered functions 
are not associated with the development of a new 
visual rogion or motor region in the brain. Though 
they were originally localised, there is no longer any 
one part of the cortex which is essential. 

In reactions where there is no evidence of 
localisation (for example, tho learning of maze 
habits in the rat), Lashley finds that the important 
factor is the total mass of the cortex and not the 
presence of particular regions. The effect of an 
injury depends on its extent and not on its situa¬ 
tion. It depends, too, on the amount of grey 
matter (nerve cells and dendrites) destroyed, and 
not on the cutting of connexions between the 
different parts of the cortex. Thus the ability of 
the brain to form now associations, and generally 
to control the behaviour of the animal, depends 
primarily on the total area covered by the nerve 
cells of the cortex and their interlacing dendrites. 
For certain reactions it depends to some extent 
on the arrangement of pathways, but this arrange¬ 
ment is not ossential. There is more localisation 
of function in the large brain of man than in the 
very small brain of the rat, for different cortical 
regions may be completely equivalent when they 
are separated by 5 mm., but not when they are 
separated by 100 mm. But apart from this differ¬ 
ence in scale, it is likely that the human cortex has 
the same mass effect and plasticity of function. 

How do the individual neurones combine to 
produce a system which can recognise a triangle 
or direct the movements of the organism with 
such disregard of detailed structure ? If particular 
neurones or pathways are not tuned to tri¬ 
angularity, how can tho whole mass be tuned to 
it, and why should the tuning be more certain when 
the mass is greater ? Our data may be at fault 
and the mass effect an illusion, but there is oer- 
tainly enough evidence for it to l>e taken seriously. 
Though there is no solution at the moment, I 
cannot believe that one will not be found—a 
solution which need not go outside the conceptions 


of physiology. It should be possible, for example, 
to find out how many neurones must be combined 
to give a system which reacts in this way and 
what kind of structure they must form. The 
nervous systems of insects may provide the clue, 
for these may contain a few thousand nerve cells 
in place of the ten thousand million in the human 
brain. It is possible also to study tho reactions 
of isolated parts of tho central nervous system, 
to see how far their behaviour can be explained 
in terms of the units which compose them. The 
retina is an interesting example of this kind, for 
it contains an elaborate structure of nerve colls 
and dendrite connexions, and has some of the 
reactions which we might expect from a mosaic 
of sensory endings, and some which depend on 
interaction between the different neurones. 

Even now, however, we can form some idea of 
the way in which the grey matter can act as a 
whole. The electric oscillations in the cortex and 
in the grey matter generally are often due to a 
large number of units pulsating in unison. Some¬ 
times there are several competing rhythms, and 
sometimes the collective action breaks down 
altogether, to reappear from time to timo when 
some part of the system is stimulated to greater 
activity. When these collective rhythms appear, 
the neurones are already acting as though they 
formed one unit. There is no need to regard the 
dendrites as forming a continuous network— 
electric forces may well bridge the gaps between 
them—but they may form a system in which 
activity can be transmitted more or less freely in 
all directions: The patterns of activity in a system 
of this kind would be like the ripples on the surface 
of a pond, with the difference that some of tho 
ripples may occur spontaneously, whilst others are 
due to incoming signals. Interference figures and 
nodes of vibration may then be all-important. 
They would at least give a basis for the recognition 
of relations such as those of triangularity or 
squareness without the need for an excitation of 
specific points, and they might be formed with 
less distortion in a large pond than in a small 
one. 

This does not take us very far : in fact, the 
major problems of the central nervous system are 
left in greater obscurity than ever. But no one 
can observe these ceaseless eleotrical pulsations 
without realising that they provide a fresh set of 
data, and may give a fresh outlook on the working 
of the brain. The facts are still too uncertain to 
be worth treating in greater detail. But they 
accumulate rapidly, and several lines of evidence 
seem to lead in the same direction. For the present, 
it is enough to state our problem, that of the 
organisation of neurones into the nervous system. 
It is still a physiological problem, and I hope that 
a solution will be found on physiological lines. 
If it cannot be found, it will be extremely interest^ 
ing to see where the breakdown occurs ; and if 
it can, it will be even more interesting to see what 
light it throws on the relation of the nervous 
system to the mind. * 
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How long do Seeds 

T HE idea of seeds germinating after a lapse of 
many centuries rarely fails to appeal to the 
imagination. Probably that is why so many 
inaccurate and fantastic statements have been 
made regarding this subject, with which Mr. J. H. 
Turner has recently dealt in an article entitled “The 
Viability of Seeds” (Kew Bulletin , No. 6, 1933. 
London : H.M. Stationery Office. l*.net). From 
earliest times people have wondered how long seeds 
for field and herb garden would keep fresh. Theo¬ 
phrastus, writing about 320 B.c., mentions that “Of 
seeds some have more vitality than others as to keep¬ 
ing; among the more vigorous ones are coriander, 
beet, leek, cress, mustard, rocket, savory. . . 
Little was known, however, about the vitality of 
seeds of wild plants until De Candolle, in 1832, con¬ 
cluded that seeds of many species remained viable 
in the soil for considerable periods. 

“The average life of seeds, as of plants, varies 
greatly with the different families, genera and 
species, but there is no relation between the 
longevity of plants ami the viable period of the 
seeds they bear. Some seeds retain their power of 
germination for a few days only, Bueh aB the 
willows and poplars, others remain viable for 
months or even a considerable number of years/’ 
The factors which produce a capacity for sustained 
vitality are still imperfectly understood, but it is 
known that, under suitable conditions, seeds of 
‘macrobiotic’ families, notably Leguminos®, Mal¬ 
vaceae Myrtacese, Nymphjeaceee, etc. may remain 
viable from fifteen to more than a hundred years. 

Only a limited number of cultivated plants 
produce seeds which retain their vitality for any 
length of time when buried in the soil, but those of 
weeds are capable of living for extended periods, 
and when deeply buried are better preserved as a 
result of the more equable conditions. The ap- 
pearanoe of plants from dormant seeds when 
ground is freshly turned up is well known, and 
the prolific growth of poppies, camomile and 
charlock on the Somme battlefield from latent 
seeds brought to the surfaoe by shell fire is men¬ 
tioned. Charlock, Sinapis arvensis , appeared on 
earth thrown up by shells and in shell craters, 
when there was no trace of it on the undisturbed 
ground ; this may be readily appreciated when 
we read that seeds of charlock may retain their 
vitality for forty years when buried in the soil. 

Instances of gorso seeds, Ulez europceus , which 
retained their vitality for forty, twenty-five and 
twenty years in the soil, and seeds of acacia, fox¬ 
glove, campanula, etc., which grew after being 
buried for many years are described, but the most 
interesting account is that of Ndumbo , the Japanese 
lotus or sacred lotus of India. “Probably the record 
longevity for any seed iB that recorded by Ohga who 
obtained approximately 100 per cent germination 
with ‘seeder of Ndumbo nucifera, Gaertn. which he 
ibuna on a peat bed buried two feet deep with loess 
in the Pulantien river valley in Southern Manchuria, 
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the bed being 12 J metres above the present water 
level of the river. Judging by the age of trees of 
Salix babylonica on the bed of this former lake and 
from the rate of lowering of the water level, it is 
probable that the 'seeds’ are at least 120 years old 
and may be 400 years old or even older, judging 
by the rate of erosion.” Ohga gave thirty of the 
“seeds” to the British Museum, and in 1931, at 
the request of Sir Arthur Hill, the British Museum 
authorities sent two of these “seeds”, which they 
had germinated, to Kew. The seedlings were 
planted in the Victoria Regia pool and flowered 
during August 1932. “Apart from the smaller 
flowers and seed vessels, there was nothing to 
distinguish them from Nelumbo nucifera, Gaertn. 
raised from recent ‘seed’.” 

In 1879 Beal mixed seeds with sand and buried 
them in bottles. The results of this experiment 
show that after fifty years, seeds of Brassica^ 
('Enothera , Polygonum , Rumex and Verbascum are 
capable of germination. Duvel experimented under 
more natural conditions, mixing the seeds with 
soil and using earthenware pots covered with 
porous saucers. It was found that of 107 Bpecies, 
51 grew after being buried for twenty years. 
Shull found that seeds of many land and water 
plants would germinate after immersion in mud 
and water for periods of four to seven years. Some 
seeds will oven withstand the action of salt water 
for considerable periods. 

Various experiments made ovor a period of 
more than a hundred years with seeds stored 
in museums and herbaria are described by Mr. 
Turner, including the 150-year old seeds of 
Nelumbium [ Nelumbo ] apeciosum in the British 
Museum, which Robert Brown germinated in 1850, 
Ewart’s success with 105-year old seeds of Goodin 
lotifolia in Australia, Becquerel’s 87-year old seeds 
of Cassia bicapsularis in the Herbarium of the 
Natural History Museum of Paris, and Turner’s 
experiments in 1932 with seeds from dated bottles 
in the Kew museums. ArUkyllis Vvlmraria and 
Trifolium strialum , both 90 years old, gave ft 
germination of 4 and 14*1 per cent respectively. 
“The seedlings are now growing in one of the 
houses at Kew.” Ewart formed the opinion that 
“However dry the seeds may be they cannot 
indefinitely prolong their vitality. Even the most 
resistant seeds after 50 to 100 years show a pro¬ 
nounced decrease in the percentage germination, 
and the general trend of the curves is such as to 
show that the probable extrome duration of vitality 
for any known seed may be set between 150 and 
250 years (. Leguminoscs ).” 

Heldreioh suggests that the sudden appear¬ 
ance, in the Laurion area (Greece), of Silene 
juvenalis and a supposed new species which he 
named Glaucium Serpieri was due to their seeds 
having remained buried for more than fifteen 
hundred years in the soil under the heaps of old 
mining debris. When the debris was removed, the 




470 


NATURE 


September 23, 1933 


seeds sprang into life again. A taxonomic investi¬ 
gation made by Dr. Turrill has shown that Silene 
Juvenalis is conspecific with 8 , eubc-onica, a not 
uncommon species in the countries around the 
Aegean Sea. There is nothing in the taxonomy or 
distribution of 8, subconica and Glaucium Scrpieri , 
which has been Bhown by Turrill to be G. jiavum 
var. leiocarpum , to make it improbable for them to 
occur naturally in the Laurion district, and in all 
probability both species were in the neighbourhood 
before the heaps of debris were removed, and 
simply Bpread on the vacated and denuded ground 
in the absence of dose competition. “The evidence 
is all against either Glaucium or Silene, at Laurion 
being examples of long enduring seed dormancy.” 

In spite of research, popular belief clings 
tenaciously to the fairy tales concerning the 
germination of seeds from ancient tombs, which 
newspapers and broadcasting have unwittingly 
circulated. Stories of seed germination after a 
dormancy of thousands of years have even been 
used as an illustration of immortality. The reply 
to this curious notion deserves to be quoted in 
full :—“There is no authenticated evidence that 
wheat taken from undisturbed Egyptian tombs 
will germinate. An experiment was made at Kew 
some thirty years ago with grain from a model 
granary, found in a tomb of the 19th dynasty and 
brought to England by Sir E. A. Wallis Budge. 
Samples were tested under various conditions and 
the effect of coloured glass was tried in the effort 
to induce germination, but after three months the 
grain had turned to dust. Percival states T 
examined a number (of grains) found by Prof. 
Flinders Petrie in the Graeco-Roman cemetery at 
Hawara (about first century b.c.) . . . the 
embryo had become dark brown, its plumule 
greatly shrivelled and little of its structure was 
visible.’ ” “In grain from a tomb of the 18th 
dynasty, 1400 b.c., ‘all the parts were more brittle 
and the embryo more completely disorganised than 
in the grains from Hawara. It is scarcely necessary 
*to observe that the embryos were dead. Prof. 
Petrie tested samples of grain of Graeco-Roman 
age which he found at Hawara immediately after 
exhumation. The grains were sown on the banks 
of a canal in varying degrees of moisture . . . but 
none germinated.’ ” “According to Gain, although 
Egyptian wheat and barley often have an exterior 
appearance of good preservation, the embryo has 
undergone a marked chemical change and is no 
longer viable. This change shows that the dormant 
life of the grain has long been extinct.” 

“Sir E. A. Wallis Budge has accounted for the 
popular belief in the germination of grain from 
Egyptian tombs and explains that for hundreds of 
years the natives of Egypt have used the halls of 
tombs for the wheat and barley obtained from 
Syria. Ancient coffins have been packed in this 
Syrian wheat and sent to England, and such 
grains will, of course, grow. During the last 30 
years the native dragoman and guides have found 
that tourists will buy ‘mummy wheat’ and they 
keep supplies in the tombs, carefully hidden, 


which they dig up under the eyes of the astonished 
visitor and offer as ‘mummy wheat 1 or ‘mummy 
barley*.” 

It is amusing to know that the guides some¬ 
times ‘find’ grains of maize in Egyptian tombs 
in order to supply the credulous tourist, forgetting 
that maize was unknown until the discovery of 
America, whilst some of their faked wheat samples 
produce plants suspiciously identical with the im¬ 
proved wheat varieties grown in Egypt at the 
present time. 

“Cereals are ill adapted for a prolonged period 
of quiescence. Sifton has shown that Canadian 
wheat may retain its vitality for 18 years, and that 
the longevity of oats is greater than that of wheat, 
possibly owing to the protection of the hulls. 
Nineteen-year old kernels of oats gave a germina¬ 
tion of 41 per cent. Percival records an exceptional 
case of wheat remaining viable for twenty-five 
years. White found that in Australia the germina¬ 
tion of wheat is lost after 11-10 years and that of 
barley after 8-10. Fanciful tales are current with 
regard to ‘miracle’ or ‘mummy’ wheat, Triticum 
turgidum var. mirabile Korn and ‘mummy peas’, 
Fisum sativum var. umbcllatum (Mill.) Ser.” 

It may be of interest to mention here that a 
branched form of Triticum turgidum has been 
grow n for many years in America under the various 
names of ‘Alaska’, ‘Many Spiked’, ‘Seven-Headed’, 
‘Multiple-Headed’, ‘Egyptian’, ‘Miracle’, ‘Mummy’, 
‘Wheat 3,000 Years Old’, etc. These last four 
names are derived from an untrue story which tells 
that when the coffin of an Egyptian mummy was 
opened, some wheat was found. The seeds were 
planted, but only a single grain grew. The resulting 
plant proved a wonderful yielder and very different 
from any wheat now grown. It seems quite 
natural that if an unbranched head will yield bo 
much, a branched head should yield much more. 
Actually the branched heads contain more grains 
than the unbranched heads of ordinary varieties, 
but as there are far fewer heads per acre, the 
yields are naturally less. A branched form of 
Triticum turgidum has been tried in the British 
Isles, but its general produce does not warrant its 
cultivation here, for it is inferior both in yield 
and quality. 

“Miracle wheat is the commonest branched 
form of Triticum turgidum met with in South 
Europe and the North African coast. It is usually 
cultivated as a curiosity. Fasciated forms of the 
pea, similar to the so-called mummy pea, are 
figured by Tabemflcmontanus in his Herbal 
published in 1590, and Miller in his Gardeners’ 
Dictionary, 8th edit., 1771, described the form 
under the name of Pisum umbdlcUum , rose or 
crown pea. The misleading name of mummy pea 
is equally applied to the non-fasciated form, some¬ 
times grown in cottage gardens. It is popularly 
asserted that miracle wheat and mummy peas 
originate from Egyptian tombs and that such 
seeds germinate when sown, but in every instance 
the statements prove to be without found¬ 
ation.” 
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Prof. William G. Craib 

W E reoord with deep regret the untimely 
death of Prof. W. G. Craib, regius pro¬ 
fessor of botany in the University of Aberdeen, 
which occurred at Kew, after only a few hours’ 
illness, on September 1 at the age of fifty-one years. 
He had been spending part of his long vacation 
at Kew, working in the Herbarium on the Siamese 
flora, a practice he had regularly followed for many 
years past. 

W. G. Craib was bom on March 10, 1882, at 
Banff, and received his early education at Banff 
and Fordyce Academies. Though, no doubt, 
inheriting an interest in plants from his parents, 
he entered the University of Aberdeen as an arts 
student, and it was only later that he turned his 
attention to botany. Unfortunately, or perhaps 
fortunately as things turned out, he suffered witli 
his eyes in his early undergraduate days and was 
advised to give up reading for a time. Ho therefore 
took service as a ship’s engineer until the trouble 
with his eyes was overcomo and then returned to 
the University and graduated M.A. In his summer 
vacations, when an undergraduate, he used to go 
on the Fishery Board’s yacht at Aberdeen and 
trawl for diatoms. The great stimulus which 
definitely turned his thoughts to botany as a 
serious study was the winning of the Dickie prize 
in the University, for a collection of wild plants 
made around Banff, where the flora is rich and 
varied. 

Craib’s enthusiasm and definite interest in 
systematic botany was naturally fostered by the 
late Prof. Trail, and when Craib was taking the 
oourse of study for the B.Sc. degree, in 1908, Prof. 
Trail directed his attention to the chance of taking 
a temporary post as acting curator of the Herb¬ 
arium at the Royal Botanical Gardens, Calcutta, 
which Major (now Colonel) Gage was then seeking 
to fill. Craib at once volunteered for the post 
and spent a year at Calcutta, much to his own 
advantage and also to the advantage of Indian 
botany. 

While at Calcutta, under Mr. (now Sir William) 
Wright Smith, during the time that Major Gage 
was on leave, Craib made a collection of plants in 
the North Cachar Hills, which he afterwards 
named. On the conclusion of his year in India, 
the assistantship for India at Kew fell vacant, 
and the post was offered to Craib by the Secretary 
of State on the recommendation of Sir David 
Prain, then Director of Kew. During his tenure 
of this important post he made valuable contribu¬ 
tions to the botany of India and south-west China, 
and wrote an account of the “Chinese Leguminos®” 
in Sargent’s “Plant® Wilsonian®”, vol, 2, 1914 ; 
he also gave an account of the species of Indigofera 
in China in Notes of the Royal Botanic Gardens , 
Edinburgh/, 8, 1013. He was also interested in 
Asiatic Gesneraoe®, especially alter taking up his 
studies on the flora of Siam, and contributed 


uary 

papers on this family to the Edinburgh Notes in 
1918 and 1919. 

In 1915, Sir Isaac Bayley Balfour offered Craib 
the post of lecturer in forest botany and Indian 
trees in the University of Edinburgh, a post he filled 
with distinction until he received the appointment 
to the regius professorship of botany in the 
University of Aberdeen in March, 1920. While, 
at Edinburgh, he published hie well-known papers 
on “The Regional Spread of Moisture in the Wood 
of Trees” published in tho Edinburgh Nates . 

In 1917 he married Mary Beatrice, younger 
daughter of the late Mr. James Turner of Acton. 

Craib suffered tho severe loss of a leg in an 
accident during the meeting of the British Associa¬ 
tion at Edinburgh in 1921, a loss which deprived 
him of much of his accustomed activity and no 
doubt adversely affected his health. Despite this 
great handicap, however, he carried on his work 
unabated and devoted himself with the greatest 
assiduity to his systematic work. For many years 
he had concentrated his attention on the flora of 
Siam, working out the important collections made 
by Dr. A. F. G. Kerr, Government botanist in 
Siam, and other collectors, and the considerable 
portion of the flora so far completed will remain 
as a fitting memorial of his life’s work. The many 
new specios he described have been published 
during a long series of years in the Kew Bulletin , 
since much of his Siamese work was carried out 
at Kew during his long vacations, on Kew material. 

By Craib’s death, the University of Aberdeen has 
lost a stimulating teacher, a worthy successor of the 
late Prof. Trail, who, like Trail, fully recognised the 
importance of systematic botany as a university 
study; while his botanical oolleagues mourn the 
loss of a distinguished systematic botanist, who was 
always a most holpful adviser and kind friend. 

A. W. H. 


Prof. J. W. Hinton 

The death, on July 15, at the early 
age of thirty-eight years, of Prof. John Wilkie 
Hinton, has deprived Ceylon University College 
of a brilliant scholar and one of its ablest and 
moBt esteemed teachers. Jolin Hinton was bom 
in Invercargill, New Zealand, on January 21, 1896, 
and was educated at Southland High School and 
the University of Otago. His education was 
praotioally dependent on his own efforts, but his 
brilliance gained for him those scholarships which 
made it possible. He graduated B.Sc. in 1915, 
and winning the Beverley scholarship in physics 
and the advanced science scholarship for New 
Zealand, he studied advanced electricity and 
magnetism for his honours degree of M.Sc., which 
he took two years later. He joined the staff of his 
College then as demonstrator in physics, and after 
serving with the New Zealand Expeditionary 
Foroe in France, where he was wounded, he 
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retumod to New Zealand to be appointed lecturer 
in physics at the University of Otago. Throughout 
his academic career, and on the staff of his College, 
his influence was such that he was appointed acting 
master of Knox College during the absences of the 
late Prof. Hewitson. 

During 1925 and 192(1 Hinton worked at the 
Cavendish Laboratories under Lord Rutherford, 
where he held the appointment of demonstrator 
in physics. 

In 1926 Hinton was appointed professor of 
physics in the Ceylon University College, one of 
the youngest of the colonial colleges. The im¬ 
portance of his work in Ceylon can scarcely be 
overestimated ; he was unable to leave any 
research record, for his time was fully occupied 
with the organisation and teaching work of his 
department. He came to an ill-equipped and badly 
understaffed physics department in a very recently 
established college. But by continual application 
and rigid perseveranco, he overcame the difficulties 
to bo faced, and not only reorganised but also 
extended his department, thus bringing it to the 
high state of efficiency which it has now reached. 
He was an able and enthusiastic teacher con¬ 
scientious to a degree in his teaching ; he had a 
remarkable understanding of the difficulties of 
young students ; his influence on their characters 
both in class and elsewhere was great; and his 
tact, common-sense and administrative abilities 
gave him a high place in the esteem of his col¬ 
leagues. There is not a doubt but that his work 
in building up his department, and his influence 
for good on the hundreds of young men who have 


come under the spell of his charming personality, 
have set up a tradition which will continue to 
benefit the Ceylon University College for many 
years to come. D. R. R. B. 


We regret to announce the following deaths: 

Mr. F. J. R. Hondy, director of training of 
teachers in the University of Oxford, on September 
4, aged seventy-five years. 

Prof. Frank R. van Horn, professor of geology 
and mineralogy in the Case School of Applied 
Scienoo, Cleveland, Ohio, director of the Cleveland 
Museum of Natural History, and secretary of the 
Mineralogical Society of America, on August 1, 
aged sixty-one years. 

Dr. Herbert Lapworth, president in 1927-28 of 
the Institution of Water Engineers and secretary 
of the Geological Society of London from 1914 
until 1921, on September 18. 

Prof. Leonard J. Rogers, F.R.S., formerly 
professor of mathematics in the University of 
Leeds, on September 12, aged sevonty-ono years. 

Lieut.-Col. R. H. Rowe, commissioner of lands, 
Nigeria, known for his work on the topographical 
and trigonometrical survey of Nigeria, for which 
he was awarded the Back grant of tho Royal 
Geographical Society in 1931, on September 6, 
aged fifty years. 

Prof. R. Ramsay Wright, emeritus professor of 
biology in tho University of Toronto, known 
chiefly for his work on the comparative anatomy of 
vertebrates, on September 5, aged eighty-three years. 


News an 

De-Rating Research Laboratories 
Now that public attention is being given to the 
desirability of establishing a more effective liaison 
* between science and parliament, the moment is 
opportune to advocate legislation which would result 
in the de rating of research laboratories in the same 
way that factories were de-rated under the Act of 
1928. The case for the de-rating of research labora¬ 
tories is every whit as strong as that for relieving 
Hie factories of tho burden of local rates. Industry 
and research are intertwined ; both are productive ; 
and any avoidable burden that retards the progress 
of research must be calamitous in its incidence. It 
is remarkable that the industrial research Jaboratorieo 
maintained by individual firms were not relieved in 
1928. Normally they are situated in, and form part 
of, the buildings so relieved then. They are equally 
productive, and should, logically, receive the same 
treatment. If this be true of the individual industrial 
research laboratories, how much more true is it of 
the laboratories maintained by the industrial research 
associations, and laboratories maintained by national 
bodies and educational institutions, particularly the 
laboratories where fundamental and experimental 
research is carried out. It is on tho research oarried 


d Views 

out in such laboratories that new industries are 
founded. Experimental research is a costly affair. 
Many failures have to be encountered before suooess 
is achieved. Failure frequently necessitates the 
scrapping of costly plant which has had to be installed. 
Obsolescence of research plant arising from these 
causes is at present without any recognition either 
by the State or by local authorities in levying taxes 
and rates, although there is a strong ease for such 
allowance. 

Publicity for Research 

The director of a large industrial research associa¬ 
tion remarked recently that adequate publicity is 
one of the weak spots of research work, and that 
research is the Cinderella of the scientific world in 
this respect. The reason for this state of affairs is 
probably that a large proportion of research directors 
lack the ‘publicity complex*. As the journalist would 
say, “they bulge with news, but are sublimely 
oblivious that it is news’*. If the publio, that is, 
the tax-payers, are to be interested in, and educated 
about, research work and its value to them, it is 
necessary that they should be provided with a 
constant stream of facts to stimulate that interest. 
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The Department of Scientific and Industrial Research 
and most individual research associations issue annual 
reports packed with matter of interest. These reports, 
in a condensed form, receive a modified measure of 
publicity through the Press, which is all to the good. 
But an annual stimulus, however good, is totally 
inadequate to keep alive that interest in research 
work which is so dasirable and necessary. In between 
the issue of these annual reports, much must occur 
which is of interest to the public. In the spring of 
this year, the Association of Scientific Workers came 
to the conclusion that the time is ripe for establishing 
a Publicity Bureau for the research associations in 
Great Britain, and circularised the directors of 
research associations that it was prepared to arrange 
for free publicity in the Press on all matters referring 
to research work which were ripe for release. On 
the whole, the idea was favourably received ; and 
the Bureau has secured a certain amount of publicity 
for research work. Much more might be accomplished 
if those in charge of research would bear in mind 
the desirability of stimulating public interest in their 
work if public money is to continue to be granted for 
its maintenance. 

Television at the British Association 

During the meeting of tho British Association at 
Lei cos tor, demonstrations of television were given by 
Baird Television Ltd. and by Marconi’s Wireless Tele¬ 
graph Co. Ltd. to illustrate the principles employod in 
television transmission and reception. The latter also 
showed tho use of a light beam system suitable for the 
transmission of intelligence over short distances. The 
television transmitter utilised the principle 6f indirect 
scanning by moans of a beam of light directed on to the 
subject through a rotating aperture disc. Fifty hori¬ 
zontal scan lines were employed for each picture and 
the picture repetition frequency was approximately 
fifteen per second, the whole equipment being de¬ 
signed to enable pictures of moderately good defini¬ 
tion to be sent from any high-class broadcasting 
station. The amplified electric impulses corresponding 
to the picture signals wore made to modulate the 
light from a special glow discharge tube, containing 
sodium and a gas filling of neon. This tube was 
placed at the focus of a mirror fitted in a searchlight 
mounting, and a concentrated beam of light, carrying 
the signals as a modulation, was thereby directed 
towards the receiver. 

The apparatus at the receiving end comprised the 
necessary optical system for receiving the light beam 
and extracting from it the modulation signals 
through tho agency of a photoelectric cell. The 
picture signals received were then amplified and by 
means of a Kerr cell they were caused to modulate 
a high intensity arc used as the light source for the 
projection of the final image. A mirror drum, rotated 
in synchronism with the scanning disc at the trans¬ 
mitter, was used to project the picture on a white 
screen, five feet square. The image thus formed can 
either be reflected from the screen to the audience or 
it may be viewed by transmitted light through the 
aorean. The latter method was employed in the 


demonstrations as it was found that increased 
illumination was obtained in this way. On the last 
day of the Association’s meeting, Major A. G. Church 
presented an outline of recent developments in 
television at a special session of Section A (Mathe¬ 
matical and Physical Sciences). On this occasion 
also the B.B.C. gave a special dual transmission of 
both television and sound for the benefit of those 
attending the meeting. 

The John Murray Expedition 

The John Murray Expedition under Col. R, B. 
Seymour Sewell (see Nature, May 6, 1933, p. 640) 
left Alexandria on September 4 in H.E.M.S. MabakisB 
for the passage down the Red Sea, during which all 
apparatus is to be thoroughly tested before arrival at 
Aden. H.M. King Fuad received Col. Sewell and his 
chief officers and expressed his pleasure in having been 
able to lend the Mabahiss for tho Expedition. Ho 
showed himself keenly interested inand well acquainted 
with the scientific probloms under investigation. A 
farewell reception at which the Prime Minister and 
many high Government officials were prosont was also 
given by the Director General of the Indian Marine, 
El Miralai Ahmed Fuad Bey, on board H.E.M.S. 
El Almira Fauzin. In his eloquent spoech he referred 
to the veneration which is felt by oceanographers of 
all countries for the name of Sir John Murray and the 
satisfaction felt in Egypt that “East and West have 
met in the pursuit of tho unknown”. He urged tho 
Egyptian personnel to do their best to bring back 
practical “experience and wide knowledge” for tho 
service of their country, adding “honour to Egypt’* 
and reminding them that “countries are known by 
their countrymen”. Afterwards an inspection was 
mado of the Mabahiss which has been fitted with tho 
Hughes Admiralty sounding gear and refrigeration in 
the Naval Dockyard. The fish hold and scientific 
quarters have also been largely remodelled so as to 
give a good chemical laboratory, more cabins and 
special storage space, while the sides of the dock were 
picturesque with the trawls, dredges, etc. lashed 
thereto. 

Antiquity of Man in America 

Recent excavations by an expedition of the 
University of Pennsylvania Museum and the Phila¬ 
delphia Academy of Natural Sciences at Clovis, New 
Mexico, under the field direction of Mr. Edgar B. 
Howard, have brought to light masses of bones of 
mammoth and of extinct species of horse and bison, 
together with what ore thought to be camel bones, 
in old lake beds. Although no human bones have 
been found, numbers of stone spear-points, knives 
and scrapers have been found in the same beds, not 
far from the animal remains. Earlier excavations by 
Mr, Howard in a cave near Carlsbad, New Mexico, 
revealed hearths at varying depths down to eight 
feet, with the bones of musk-ox and bison, which 
had been used for food. Stone spear-points were also 
found among the debris of the hearths. The evidence 
from the two sites is taken as lending further sup¬ 
port to the view, which is gaining ground among 
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anthropologists in the United States, that the arrival 
of man on the American continent must be placed at 
a much earlier date than that hitherto generally 
accepted. 

A communication dealing with the finds, which 
has been issued by the Academy of Natural Hcienoes, 
quotes certain arguments put forward by Mr. Howard, 
for the view that man may well havo lived in America 
10,000 years earlier than the early Basket Makers of 
the south-west, who are usually dated at about 
1500 b.c. He bases this view on the fact that the 
musk-ox, which was among the animals hunted by 
the population who used the early type of stone 
implement known as the Folsom point, is a cold 
weather animal which must have died out in New 
Mexico with the retreat of* the last glacial sheet. 
The evidence which has been gathered recently of 
the early character of these stone implements is 
impressive, even though no absolutely conclusive 
evidence for the earliest dating claimed has yet boon 
adduced. Mr. Howard supports his views by reference 
to the human remains of supposedly early date 
which have been found in America. No one, however, 
has as yet successfully traversed Dr. Hrdliflka’s 
destructive criticism of their claims to high antiquity. 

Shetland in the Bronze Age 

Mb. A. O. Cukug’s excavations on a prehistoric 
township at Sumburgh Ness, Shetland, on behalf of 
the Office of Works, an account of whioh appeared 
in the Times of September 10, convey a remarkable 
impression of a community which endured for a 
considerable period of time, remote and self-contained, 
but busily engaged in pastoral and industrial pur¬ 
suits, and living a life, for the times, by no means 
squalid in its surroundings. One of the most interest¬ 
ing features revealed in the excavations of the season 
which has closed recently was the series of five 
elliptical chambers in tho earliest of the throe periods 
of occupation of the circular construction adjacent 
tJb the dwelling examined in a previous season. These 
chambers were constructed against the interior wall 
and opened on to a central area in which was a 
hearth. Some at least of these chambers had boon 
used as workshops or storehouses. From one were 
taken more than forty rude stone tools of the type 
peculiar to Shetland, while around the hearth lay 
various fragments of clay moulds for making swords. 
As these were unused, this was evidently a plaoe of 
manufacture. In the following layer of occupation, 
moulds for both swords and axes were found, one 
being a section 10 in. long, of a complete mould, 
still unused. The neatly paved stone or clay floors 
in the earlier phase of occupation, and the two boxes 
of slate slab in one of the cliambers, nearly filled with 
broken bones, suggest an instinct for tidiness whioh 
is as pleasing as it is unexpected. The earliest occupa¬ 
tion is bronze age; evidence of Hallstadt influence 
appears in the pottery of the second phase of occupa¬ 
tion ; and a small piece of iron slag in the third 
level indicates the entry of the settlement into the 
tfon age. 


Racial Types in Bronze 

Museums in the United States, in order to 
strengthen the appeal of their anthropological col¬ 
lections to the public, rely to a considerable degree 
upon the aid of sculpture and models. The latest 
addition to the Field Museum, Chicago, is a hall 
whioh is devotod to the races of mankind. Here 
the othnological problem is presented through the 
medium of a series of bronzes. The hall is named the 
Chauncey Keep Memorial Hall, in memory of a 
former trustee, the late Chauncey Keep, who died in 
1929, leaving to the Museum a legacy of 50,000 
dollars, which has been devoted to this purpose. 
Contributions towards the cost of the bronzes were 
made by Mr. Marshall Field, Mrs. Stanley Field, and 
Mrs. Charles H. Schweppe. The bronzes were executed 
by Malvina Hoffman, who studiod her models in 
Africa and the Far East. There are, in all, seventy- 
four figures representing the principal or most 
characteristic types in all the continents. A con¬ 
siderable proportion are life-8i2e full-length figures, 
the remainder hoods or busts. A description of the 
hall and exhibits illustrated by photographs has been 
written by Mr. Henry Field under the title “The 
Races of Mankind’* (Field Museum of Natural 
History, Anthropology, Leaflet 30) with an intro¬ 
duction by Sir Arthur Keith and a preface by Dr. 
Berthold Laufer. 

Metallurgical Research and Education 

During the recent meeting of tho Iron and Steel 
Institute in Sheffield a large party of members 
visited tho East Hecla Works of Messrs. Hadfields, 
Ltd., on September 14. Sir Robert Hadfield, chairman 
of the company, delivered an address which he has 
printed in an amplified form and abundantly illus¬ 
trated. As on similar occasions. Sir Robert has taken 
tho opportunity of surveying a wide field of metal¬ 
lurgy, and in this instance he has covered the ground 
of metallurgical research and education, with special 
reference to Sheffield, in a very thorough manner. 
The booklet, of 106 well-printed pages, will be found 
valuable for reference, and many readers will be glad 
to see the large number of portraits, some of which 
are not readily accessible and must have called for 
much diligent search. Much of tho material has 
appeared in the author’s larger books, but is here 
presented in a convenient form, based on an intimate 
knowledge of tho history of the steel industry of the 
district, from the primitive forge to the modem 
high-frequency furnaoe. 

A Famous American Engineer 

In the July number of Mechanical Engineering , 
the journal of tho American Society of Mechanioal 
Engineers, Prof. J. A. Hall and Mr. G. W. Richardson 
give an interesting account of the life and work of 
George Henry Corliss (1817-1888), “one of the 
leading pioneers in the development of power 
generation from Watt to the present day”. Though 
Corliss received no mechanical training and started 
life as a storekeeper, his invention* at the age of 




September 23, 1933 


NATURE 


475 


twenty*six years, of a machine for stitching leather 
harness brought him the offer of a post as a draughts¬ 
man in the firm of Fairbanks, Bancroft and Co., 
of Providence, R.I., and in 1847 the name of this 
concern was altered to Corliss, Nightingale and Co. F 
with Corliss at its head, Corliss will always be 
remembered for his invention of the ‘Corliss’ valve 
goar for steam-engines, in connexion with which he 
took out many patents, the first being secured in 
1840. His engines gradually became known for their 
economy in steam consumption and their regular 
turning movement. A Corliss engine exhibited at 
the Paris Exhibition of 1867 took the highest prize, 
and out of 400 engines exhibited at Vienna in 1873 
the majority were of the Corliss type. His most 
famous engine was that constructed for the Machinery 
Hall of the Centennial Exhibition at Philadelphia 
of 1876 which was set in motion at the oponing by 
Emperor Dom Pedro II of Brazil. This esngine had 
two cylinders 40 in. diam. by 10 ft. stroke driving 
a 30-ft. flywheel through overhead beams. At 
34 r.p.m. it developed 1,400 h.p. The machinery 
in the Hall was coupled to the engine by means of 
ahafting and gearing beneath the floor. Original and 
independent in all his viows, Corliss was generous 
as an employer and upright and out spoken os a 
public man. The sketch of his life in Mechanical 
Engineering is accompanied by a good photograph 
of him. 

Seeing Sound at the Chicago Exhibition 

The exhibits of the Boll Telephone Co. at the 
Chicago Exhibition are of considerable interest. By 
means of a rotating mirror, beams of light are 
successively picked up from a small mirror on the 
receiver and flashed on a screen where they can be 
seen by a large audience. The speed of the mirror 
is regulated so as to give the best effect for sound 
and music. Typical speech sounds are listened to 
and at the same time their wavo form is shown on 
the screen. High-pitched sounds show waves close 
together, and loud sounds result in waves of great 
height. Filters of various types ore inserted and 
their effect in cutting out certain frequencies are 
both seen and heard. In the Bell Laboratories Record 
for August a full account is given by Mr. R. F. 
Mallina of these exhibits. A photograph is shown 
of the combined signal produced when twelve 
telegraph messages are transmitted simultaneously 
along a wire. Visitors to the exhibit can listen to 
the curious medley of musical sounds produced in 
the loud speaker. The combined sound gives no hint 
of what the messages are. When the complex 
current goes into the terminal apparatus the twelve 
different messages are all duly sorted out. Of par¬ 
ticular interest was the separation of the rectangular 
pulses of direct current which operate teletype instru¬ 
ments from the corresponding high-frequency im¬ 
pulses caused by the combination of the carrier wave 
with the signal wave. The apparatus should prove 
useful in lecture rooms when it is necessary to 
explain the characteristics of various vibratory 
phenomena. 


Roofs made of Sheet Steel 

A novel application of electric arc welding has 
recently been begun in the United States. Roofs are 
made of long strips of sheet steel which are assembled 
and welded on the ground and then hung up between 
the top and bottom of the roof. The shape in which 
they hang is approximately that of a catenary and 
they are welded together. In the Electrical Review 
of August 26 a description is given of the ‘self- 
supporting’ roofs erected on four huge grain elevators 
at Albany, New York. These roofs are watertight 
and have no columns or stanchions to support them. 
Maximum storage capacity is thus obtained. Each 
roof measures 288 ft. wide with a total span of 140 ft, 
and is composed of 76 steel sheets 140 ft. in length 
and 60 in. wide. The lower support of the roof 
starts approximately 22 ft. above ground level and 
extends upward at on angle of 30°-40°. Both the 
top and bottom supports were constructed at an 
angle to conform with the slope of the roof. By 
welding in various ways, expansion and contraction 
troubles are avoided. Small expansion joints were 
welded at suitable places over the longitudinal 
spans so as to allow free expansion for the roof. On 
completion, the roofs wore given two coats of red 
lead and one of aluminium paint. With eight operators 
the speed of welding averaged 60 ft. per hour. More 
than 400 tons of shoot steel of No. 12 gauge were 
used. 

Increased Safety for Lift Passengers 

Lifts for passenger service are being increasingly 
adopted in our larger cities. This is partly duo to the 
erection of buildings of greater height in centralised 
positions. Anything therefore which adds to the 
safety and convenience of those devices is of import¬ 
ance. In the Osram General Electric Company’s 
Bulletin for June, a description is given of a new 
device which ensures tho safety of passengers from 
being struck by sliding doors whether they are 
operated by electric or pneumatic moans. A beam of 
light is focused across the lift car entrance on to a 
photo-cell. Passengors entering or leaving tho lift 
must of necessity interrupt this light beam. The 
effect of breaking the beam ensures either that the 
doors remain in tho open position or, if they have 
started to close, that they will open again. All the 
time the beam of light is broken it is impossible to 
close tho doors to the lift. The whole of the neces¬ 
sary apparatus can be fitted on the lift car and thus 
only one unit per lift is necessary. A unit comprises 
an adjustable projector arranged to focus light on 
a self-contained photo-cell set which operates relays 
in the motor room connected with the power doors. 
Structural alteration to standard types of lifts is 
not involved. 

Pulverised Fuel for Marine Boilers 

Although use of pulverised fuel has made great 
progress in steam boilers on land, similar results 
have not been achieved in marine boilers for various 
reasons. One of these is the great size of the combus¬ 
tion chamber hitherto found neooesary. The rate of 
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combustion is determined by the rate at which air 
and fuel come into contact. With lump fuel this can 
be accelerated mechanically, but with powdered fuel 
actually moving with the air stream, it is difficult 
to secure relative motion between the two and 
probably diffusion is the limiting factor. Turbulence 
may promote mixing, but not necessarily accelerate 
diffusion. At tho Fuel Research Station an attempt 
has been made to secure rapidity of combustion by 
the design of a ‘grid’ burner so constructed that the 
primary air and the fuel are fed in a number of thin 
layers with secondary air sandwiched in between 
them. Tho burner air is cooled by tertiary air intro¬ 
duced at the periphery. With this burner and the 
coal of volatile matter content down to 21 per cent, 
satisfactory and flexible combustion was attained 
with a compact flamo. The satisfactory nature of 
the combustion is indicated by the low proportion 
of carbon—7 per cent—found in the ash leaving the 
furnace. The results of tests of this burner form the 
subject of Fuel Research Technical Paper No. 36, 
“Pulverised Fuel—the ‘Grid’ Burner” (H.M.S.O. 
0d, net). 

Tabular Data on Photographic Films 
The Jahrbuch des McBorologischen Observaioriums 
auf dem Dcmncrsberge (Bohmen) for 1929, edited by 
Dr. Poliak, is a very slender volume compared with 
its predecessors. The explanation is that, partly 
from motives of economy, the usual tables which 
make up most of the volume have not been printed. 
Instead they have been typed, and tho typescript 
has boon ‘filmed 1 on Agfa non-inflammable films, tho 
whole of the tabular matter being set out in a con¬ 
tinuous ribbon made up of individual pictures 18 mm. 
wide and 24 mm. in height which accompanies the 
printed portion in a small tin box. This ribbon, 
which measures considerably less than 2 metres in 
length, can be rolled into a compact cylinder of cross 
section less than 2 cm. in diameter and in that form 
occupies less space than a small box of matches, the 
weight being extremely small. It is evident that had 
the whole year-book been treated in the same way 
the above rough description of its size and weight 
would still have applied to it, whereas the corre¬ 
sponding volumes for previous years are nearly 1 
centimetre thick, and have pages measuring 31 cm. X 
23 cm. In the 1928 volume Dr. Poliak discussed the 
method of reproduction of his year-books by filming. 
He illustrates and describes there on apparatus manu¬ 
factured by Askania-Werke A.G., Berlin-Friedenau, 
with the aid of which successive portions of the reel 
are strongly illuminated and can be brought under 
a powerful magnifier, but this arrangement appears 
very awkward for anyone using a table at one end of 
the film and requiring to make frequent reference to 
tables at the other end. It is not easy to see how 
this difficulty can be surmounted—the provision of 
fast and slow movements corresponding with the 
coarse and fine adjustments of a microscope would 
not be a complete solution. 

Tbs need for rapid cross-referenoe in oertain 
types of work appears to us to be so great that* 


until it can be met, it is superfluous to enlarge 
on the many virtues possessed by this photographic 
system (for example the ease with which books made 
in this way can be used with the aid of a lantern in 
teaching or public lecturing, the saving in postage 
when sending ‘books 1 by post, and the saving in 
costs of publication). Moreover, another important 
drawback is that in a library composed of such books, 
there would have to be enough magnifiers and 
illuminators to supply the needs of all persons who 
might wish to use the library at the same time. It is 
an interesting venture, and one is left to wonder 
whether the growing difficulty of so many libraries— 
that of finding accommodation for such an increas¬ 
ingly massive accumulation of written knowledge— 
may not focus attention more and more on to revo¬ 
lutionary linos of development such as the one 
indicated by Dr. Poliak. Improvements in the 
quality of cinomatograph films may make possible a 
much greater reduction of size, and the use of some 
system of magnification yielding a largo field of view 
might lead to the abandonment of the reel form of 
film and conceivably open up ways of making cross 
reference easier in the new than in the old system. 

Importation of Plants into Great Britain 

The Ministry of Agriculture has recently strength¬ 
ened the regulations governing the importation of 
plants into England and Wales by a new order, 
entitled “Tho Importation of Plants Ordor of 1933” 
(London : H.M. Stationery Office. 2d. net). This 
came into operation on July 15, and requires all 
imported consignments of living plants and parts 
thereof (except seeds) for planting, and all potatoes, 
to have been officially examined by the authorities 
of tho oountry in which they were grown and certified 
as having been found to bo healthy and free from 
any evidence of the presence of any insect or 
fungus post destructive to agricultural or horticultural 
crops. This requirement is not limited as in the 
previous regulations to plants “with a persistent 
woody stem above ground”, but applies to all classes 
of living plants. An additional certificate is required, 
as hitherto, in respect of plants grown in France, to 
the effect that the Colorado beetle has not been 
known to exist within 200 kilometres of the place 
whore the plants, etc., were grown. The order 
provides for the treatment of consignments which 
arrive without tho necessary certificates of health. 
Additional regulations are enforced to safeguard 
potatoes from wart disease and also in regard to 
cider apples imported between March 16 and October 
14, while restrictions are continued on the importation 
of raw apples grown in the United States. 

Increase of Canadian Plains Bison 
In 1907 the Pablo herd of 716 American bison, 
the remnant of the innumerable multitudes of a 
century before, was purchased by the Canadian 
Government. Of these, 631 were established in 
Buffalo National Park and the remainder formed 
the basis of a herd, now more than a thousand 
strong, in Elk Island National Park* Skua the 
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establishment of the Buffalo Park herd the numbers 
have increased rapidly: in all, 6,673 have been 
shipped alive to be established in the northern Wood 
Buffalo Park in the North West Territories; including 
those of 1932, a total of 8,680 have been slain, and 
the meat, hides and hoads disposed of; and thero 
remain in Buffalo Park 6,300 individuals. So that 
the minimum total of individuals bred there from 
the original 631 is 21,653 ; but many must have 
died a natural doath (and there are persistent rumours 
of tuberculosis in the herd) and there may havo been 
an increase also in Wood Buffalo Park. The experi¬ 
ment of transferring one race of bison, the plains 
variety, to the sole territory of another and dwindling 
race, the wood bison, was viewed with much concern 
by naturalists when it began in 1925, and it would 
be reassuring if the Department of the Interior of 
Canada would issuo some information, not only 
about the welfaro of the transferred animals (which 
they havo done), but about the welfare of the wood 
bison the territory of which was invaded, and about 
the chances or roality of cross-breeding between the 
two forms. 

Men of the Trees 

Whilst a forest officer in East Africa, Mr. St. 
Barbe Baker formed a small society, which he 
named the *Men of the Trees 1 , to encourage the tribes¬ 
men to curtail the thoughtless, wasteful destruction 
of the forests which is still so common a feature in 
many parts of the world. On his return home, Mr. 
Baker started the Association bearing this name (The 
Men of the Trees) in Great Britain, the Association 
now being in its ninth year. The broad aim of the Men 
of the Trees, os exemplified by the motto, is “To 
develop a tree sense in every citizen and to encourage 
all to plant, protect and love trees everywhere”, is 
applicable to many parts of the British Empire. The 
Society’s object is even wider for it “not only 
encourages the protection, preservation and beaut i- 
fying of the countryside, since no village or landscape 
can be oomplete without its trees—but its range is 
both national, imperial and international. It appeals 
equally to all creeds and to all classes”. Enthusiasm 
for the tree in its many varying degrees of importance 
is the main note and its claims to form a point of 
union for all those to whom trees and the life of 
trees have an instinctive appeal. Probably, one of 
its most valuable activities, so far as the future is 
conoemed, is the endeavour to interest the young 
people, guides, scouts and school children generally, 
in tree-planting and the protection of planted trees. 
The address of the Secretary of the Association 
is 32 Warwick Road, London, S.W.l. 

Lost Birds of Madagascar 

In addition to two short articles dealing with the 
preservation of wild life in Sierra Leone and Gambia, 
and a summary of the very important report of the 
Malaya Commission, the current number of the 
Journal of the Society for the Preservation of the Fauna 
of the Empire contains a discussion concerning two 
little-known extinct birds of Madagascar, The 
'poulet rouge*, a flightless bird with a kiwi-like 


appearance, and the ‘corbeau indien 1 , a stout-bodied, 
parrot-like bird with a crest upon its forehead, are 
unknown except for some odd bones and a few 
contemporary drawings. Dr. Graham Renshaw has 
collected the meagre information which exists about 
these curious birds, one apparently a ground bird, 
the other arboreal, and has illustrated his description 
by representations of the birds as they appear to 
have existed. 

Development of the Lightning Discharge 

Referring to the letter in Nature of September 9, 
p, 407, by Schonland and Collens on the development 
of the lightning discharge, Mr. S. E. Ashmore, 22, 
Soho Road, Birmingham, 21, writes to suggest that 
the noise heard in a wireless receiver during a storm 
affords confirmatory evidence. The first ‘click’, 
hoard a fraction of a second before the actual flash is 
seen (Meteorol Mag., 68,114,139 ; 1933), may be due 
to the preliminary downward avalanche of electrons. 
The lightning flash ‘heard* afterwards is that which 
Schonland and Collens describe as progressing by 
thermal ionisation. 

Announcements 

Dr. Herbert K. Ives, of the Bell Telephone 
Laboratories, Now York, will deliver the Thomas 
Young oration beforo the Physical Society at the 
Royal Institution, 21, Albemarle Street, London, W.l, 
on October 6. Dr. Ives’s subject will bo “Thomas 
Young and the Simplification of the Artist’s Palette”. 

Messrs. Bernard Quarttoh, Ltd., 11 Grafton 
Street, New Bond Street, W.l, have issued a new 
catalogue (No. 475) containing a selection of books 
on zoology and geology. The catalogue contains 
1,966 items, the largest section being that of entomo- 
logy, which contains some important works from 
the libraries of Ernest and L6on Candeze. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—A 
temporary assistant lecturer in mathematics at the 
University of Leeds—The Registrar (Sept. 27). A 
horticultural adviser in Jersey—The Greffior of the 
States, States’ Greffe Office, Royal Squaro, St. 
Helier, Jersey (Sept. 30). A librarian for the 
Pharmaceutical Society of Great Britain, 17, Blooms¬ 
bury Square, London, W.C.l—The Secretary (Oct. 
3). A technical assistant for the Southend Educa¬ 
tion Committee—The Director of Education, Educa¬ 
tion Office, 20, Warrior Square, Southend-on-Sea 
(Oct. 4). An advisory officer on farm economics 
for the Department of Agriculture for Scotland— 
The Establishment Officer, Department of Agri¬ 
culture for Scotland, York Buildings, Edinburgh, 2 
(Oot. 12). A professor of anthropology at the Uni¬ 
versity of Sydney—The Registrar (Dec. 2.—Further 
particulars from the Universities Bureau of the 
British Empire, 88a, Gower Street, London, W.C.l). 

Erratum. —Prof. Hans Schinz, of Zurich, informs 
us that Dr. Otto Stapf died at 6.30 a.m. on August 4 
and not on August 3, as stated in Nature of August 26. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

Theoretical Basis of the Human Chromosome Map 
Two years ago, Bernstein 1 published an account 
of a statistical method for determining linkage 
between two genes located on the same autosoma, 
when only two generations, including parents of 
unknown ancestry, are available for the assay. This 
contribution was a signal event for human genetics. 
It disclosed the possibility of constructing a map of 
the human chromosomes. With a suitable theoretical 
technique the practical difficulties seem to be less 
than they once appeared to be, chiefly on account of 
a growing body of information concerning gene 
substitutions with allelomorphic frequencies of the 
same order of magnitude. Such, for example, are 
illustrated by the isoagglutinin types, the now hetero- 
agglutinin groups of Landsteiner and Levine, and 
tasto blindness for phanylthiourea compounds. An 
investigation of linkage in connexion with clinical 
data undertaken by this Department assisted by the 
Medical Research Council prompted the writer to 
examine Bernstein’s treatment more closely than he 
had previously done. It would seem that Bernstein's 
basis formula is only valid under restricted conditions 
for one class of mating to which it is applied, and is 
not at all valid for the other. Consequently certain 
of his tables need to bo recalculated before they can 
be used for tho analysis of clinical data. 

Bernstein deals with two classes of matings : 
AaBbxaabb and AaBb X Aabb. Two theoretical 
difficulties arise (i) because, when we know that an 
individual has the constitution AaBb wo cannot tell 
whether a and b aro on the same chromosome or 
alternative members of a pair, (ii) because we cannot 
recognise a parent as belonging to the genotype 
AaBb t unless its progeny include, either some off¬ 
spring ab t or offspring belonging both to Ah and aB. 
To overcome the first difficulty, Bernstein makes use 
of the following consideration. For the two classes 
of mating specified above, the theoretical frequencies 
of offspring belonging to AB and Ah and to ab and 
aB are interchangeable according as a and b are or 
are not on the sumo chromosome in tho parent AaBb, 
If, taking one alternative, wo denote tho probability 
that an offspring will belong to AB, ah, Ab and aB 
by d, e f /, g, the mean value of the product formed 
by multiplying the number of offspring ((i) belonging 
to AB or ab and the number of offspring (v) belonging 
to Ah or aB in an a*mombored fraternity is 

>v) ^ s(s- l)(dAe)(fAg) (1) 

In this expression, d , e, /, g, are known functions of o 
the crossing-over value, and can be tabulated for 
different values thereof. They are different functions 
of c according t o whether we are considering matings 
AaBb X aabb or AaBb x Aabb, and since in either ease 
the values of d and/ and of e and g are interchangeable 
according as a and b aro on the same chromosome or 
on different chromosomes, the value of (1) is the 
same whatever tho relative frequency of the two 
types of parents belonging to the genotype AaBb 
happens to be. 


In general, the first formula is not suitable for 
human data, because we can only recognise matings 
of the two classes specified when the offspring are 
not exclusively of the phenotypes AB and Ab or of 
AB and aB . Since the size of the human family is 
Bmall, the exclusion of these families lowers tho 
expected mean value of the product appreciably. 
For this expected value J(fiv)' Bernstein gives the 
formula 

>v)' - K . J(gv) (2) 

Tlie correction factor K is assigned tho value 

K _ 1 -i { 2(rf -Hrf '(■(?)» + (*+/)" }_ /«v 

{'Z(d+ TlTTer)* +(«+/r ) 

In deriving the numerator of (3), Bernstein assumes 
tho identity (p. 130) of certain terms which appear 
to have merely formal similarity. This only 
involves identity, when d — e and f*=g, a condition 
which is fulfilled for matings of tho class AaBb X aal)b. 
It is not fulfilled for matings of the class AaBb X Aabb. 
Bernstein’s proof assumes that among parents AaBb, 
a and b occur with equal frequency on tho samo 
chromosome or on alternative members of a pair, as 
is true after many generations of random matings 
(Haldane). With this restriction the correct formula 
would appear to bo 

'(Uvr - b ( 2(d + g)(/+ 0) - Uf(d+f )-'~dg(d+ -g/(g + /)■-■} 

r Y+ {2(rf f7)*"+ (d + 0)* + O’ -f/)*} (4) 

For matings of the class AaBb X aabb wo use the 
relations d J( 1 - c) and f—g — \c. For matings of 
tho class AaBb X Aabb we use the relations d — J(2 -c), 
J(1 - c), J(1 he) and The two formulae 

(2) and (4) give tho same values for matings AaBb x 
aabb and different results for AaBb x Aabb. Thus if 
(4) is right, Tables 2a and 4 a in Bernstein’s memoir 
need recalculation. 

It is to be noted that the computation of such 
tables is only of value upon the assumption that 
the system of observed matings approximates to 
one in which random mating has continued for many 
generations. The value of the mean product (and of 
its variance) is only independent of this assumption 
when c = J. Side by side with this limitation may be 
placed a consideration which Bernstein overlooks. 
This is that when c *= J, the value of tho mean product 
and its variance is independent of the assumption 
that continued random mating has occurred for 
matings AaBb x AaBb so long as c has the same value 
in both sexes. When dealing with rare reoessive 
genes, the exclusion of this third class of matings 
would be a serious disability of the product method. 
In practice, the extent to which we are entitled to 
rely on the product method to assign a value for c 
might bo gauged by comparing results for different 
classes of matings. The fact that the above assump¬ 
tion is irrelevant when c = i makes the method 
adequate as a test for distinguishing between linkage 
and independent assortment. 

There is a simple way of testing whether formula 
(2) or (4) is correct. For a family of s members the 
frequencies of each type classified with respect to 
the number of members belonging to the several 
phenotypes are represented by successive terms in 
the expansion of the multinomial (d Far 

each frequency class the number of individuals in 
each phenotypic class is given by the exponents of 
the symbols representing the probability that an 
individual will belong to ono of the four classes in 
particular. The values of ft and v are thus respectively 
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the sums of the exponents of d and e and of / and g. 
Assuming that a and 6 occur with equal frequency 
on the same chromosome or on alternative members 
of a pair, it is necessary to construct two parallel 
series representing the two possibilities by inter¬ 
changing the numerical values of d and / and of e 
and g, giving both series, equal weight. Rejecting 
families which are indeterminate because only AB 
and Ab or only AB and aB are represented, we thus 
obtain a mean value of 2 *225 for gv when $—4 and 
for matings AaBbxaabb. This agrees with 
both (2) and (4) f and with Table lo based on (2) in 
Bernstein's memoir. For matings AaBb X Aabb, we 
obtain 2-733 in agreement with (4) but not with (2) 
or Table 2a which gives 2 -686. 

The writer hopes later to publish tablos of the mean 
product and its variance suitable for all three classes 
of matings. 

Lancelot Hoqben. 

Department of Social Biology, 

University of London. 

July 2ft. 

1 Z . Indukt . Abit . Vererbunnilehre, 57; 1931. 


Removal of Metallic Deposits by High-Frequency 
Currents 

In examining the spectra of high-frequency dis¬ 
charges in metallic vapours, it was noticed that the 
wall deposits which hod developed under certain 
conditions disappeared under the electrodes when 
the field was applied externally. For example, a 
quartz tube which some years ago had been used to 
carry an electrodeless discharge, in hydrogen plus 
iodine, was lying about the laboratory. Its .internal 
wall was covered with a tolorably dense brown 
coating which moderate heating failed to remove. 
On applying a high-frequency field by means of 
external wire electrodes so that a luminous discharge 
was obtained (in air at a pressure of a few milli¬ 
metres), in a few minutes the deposit was removed in 
the neighbourhood of the electrodes. By shifting 
the position of the electrodes, the whole tube was 
cleaned in a short time. 

During the past two or three months this effect 
has been examined somewhat carefully, although the 
following results need to be amplified and extended. 
The work to date has been restricted to the use of a 
wave-length of 145 m., with electrode distances for 
the most part either 4 or 5 cm. Almost all observa¬ 
tions have been made with tubes lightly silvered (by 
the Rochelle salt process), as these proved extremely 
suitable and could be quickly prepared. As the 
phenomenon is obviously intimatoly connected with 
the ring deposits of mercury in similar tubes, to 
which Banerji and Ganguli 1 have recently directed 
attention, the deposit effect was also examined for 
mercury and for iodine. Attention is directed to the 
following results. 

(X) The removal (and deposit) shows a definite 
pattern, not always simple, the structure of which is 
definitely related to the nature of the discharge. 
This is dearly shown in Figs. 1 and 2 in each of 
which b is an actual photograph taken by placing 
sensitised paper inside the tube. Black regions, there¬ 
fore, correspond to clear portions of the tube. The 
diagtyms marked a indicate the general appearanoe 
Of the discharge, the shaded part being luminous. 
Jit and E give the positions of die electrodes, while c 
is a eurva giving a visual estimate of the intensity of 


the deposit. The dotted line represents the original 
intensity of the coating on the tube. 

(2) A high-frequency potential applied to the 
electrodes caused no removal unless a gas or vapour 
was present to carry an actual discharge. Most of the 
work was done with air as the ionised gas but a few 
observations with hydrogen, nitrogen and oxygen 
showed that with hydrogen and oxygen the action 
was extremely rapid, with nitrogen very much less so. 

(3) Although Pyrox glass was used for the most 
part, the effect is obtained with soda glass and with 
quartz. 

(4) That the inner surface of the tube undergoes a 
marked and at least a semi-permanent chango was 
shown by running the discharge in an unsilvered tube 



FIG. i. 

and silvering T jafterward.s. A woll-dofined structure 
was obtained in this way. Noither strong heating nor 
a delay of one week, before the silvering was done, 
destroyed the pattern thus obtained. 

(5) The complexity of the pattern depends on the 
length of time the discharge is allowed to run. To 
eliminate temperature effects, tho discharge was run 
intermittently and a cooling blast of air played con¬ 
tinuously on the tube. With such tin arrangement, 
sometimes a removal occurred under the electrodes in 
a single flash the duration of which was less than one- 
fifth of a second. With successive flashes the appear¬ 
ance gradually altered, the complexity increasing. 






fV**9t** 0 I mm 



Fig. 2. 

until a run of perhaps half an hour or an hour had 
been made. Removal regions a couple of centimetres 
beyond the electrodes were always very much slower 
in appearing than those noar the electrodes. r ; | 
(0) Similar well-defined deposits were observed in 
tubes carrying discharges in air plus mercury or 
iodine vapour. Banorji and Ganguli roport only 
uniform deposits with iodine, but in our experiments 
no difficulty was experienced in obtaining well-defined 
ring patterns. Before the temperature control device 
was used, it was observed that deposit rings might be 
Formed temporarily, afterwards to disappear, 
probably due to the rising temperature of the tube. 

1 It is hoped that a further study of this phenomenon 





480 


NATURE 


September 23 , 1933 


may provide information regarding the nature of the 
mechanism of high-frequency dischargee, os well as 
their action on the walls of containing tubes. 

J. K. Robertson. 

C. W. Clapp. 

Queen's University, 

Kingston, Canada. 

Aug. 3. 


* Bancrjt and GanguJl, Phil. Mag., 1ft, 676 ; 1033. 


Complex Chromium and Iron Carbides 

The carbide phase of a stainless steel containing 
about 13 per cent chromium and 0-3 per cent carbon 
has the same crystal structures as the lowest of the 
chromium carbides 1 . The latter, which contains 
about 20 atomic per cent carbon, has been found to 
be faco-centred cubic. From its lattice parameter, 
10-64 A., and density, 6-97, the number of atoms 
in its unit coll may be calculated ; it is 116. Its 
formula should accordingly be Cr a> C*. As this, how¬ 
ever, is contrary to the rule of simple stoichiometric 
proportions, it was considered more probable that 
in the unit cell were present not 110 but 120 atoms, 
and that the true composition of the carbide 2 agrood 
with the formula Cr 4 C. The carbide of stainless 
steel has consequently been denoted by (Or,Fe) 4 C (iron 
content up to about 25 atomic per cent). 

A determination of the atomic grouping of the 
cubic chromium carbide has now proved that its 
formula is in fact Cr 23 C # . Its space group is Gjj. 
and using WyckofTs notation the atomic positions are : 
4 Cr at 4(a), 32 Cr at 32(/) t (u = 0-386), 

8 Cr at 8(c), 48 Cr at 48(A), (v « 0-165), 

24 C at 24(d), (w - 0-276). 

The intensities of the rofloctions calculated on the 
assumption of this structure agree perfectly with 
those observed. 

In a chromium-tungsten carbide of this type, 
containing about 7 atomic per cent tungsten, the 
tungsten atoms occupy mainly the points of 8(c). 
The formula of this substituted carbide may thus 
be written Cr 21 W,C*. 

As stated in a recent communication to Nature 8 , 
the iron-tungsten and iron-molybdenum carbides 
present in low tungsten and molybdenum steels are 
analogous in structure to the cubic chromium 
carbide. With but slightly modified parameter 
values, the positions of the atoms in these substances 
are the same as in Cr ts C«. Also in these double 
carbides the heavier metal atoms are not distributed 
at random among the iron atoms, but occupy prefer¬ 
ably the points of the position 8(c). These substances 
may thus be considered to bo Fe a iW fl C 4 and 
Fe ai Mo B C 6 , in which tungsten and molybdenum to 
some extent are substituted by iron. 

A. Westgben. 

Institute of General and Inorganic Chemistry, 
University, 

Stockholm. Aug. 25. 

1 J. Iron and 8ts#l Inst., 117, 383 ; 1028. 

1 K, VtUmkaptakademien* Handl., Ill: 2, No. ft ; 1026. 

• NATURR, 132, 61, July 8, 1933. 


Constitution of Water in Different States 

In a former publication 1 , the changes in the dis¬ 
tribution of intensity of the Raman band of water 
with temperature have been explained on the 


hypothesis that water consists of three types*of 
molecules, single (H a O), double (H t O)« and triple 
(H t O) a , as revealed by the presence of three com¬ 
ponents in the band. Since these components were 
mixed up, it was not then possible to analyse the 
band to estimate quantitatively their relative in¬ 
tensities, for tho determination of the proportions of 
these three types of molecules. Further work with 
ice and water at 0°, 4°, 38°, and 98° C. has now made 
such an analysis possible. 

Ice is found to give a band consisting of two com¬ 
ponents only with Raman frequencies 3196 cm/ 1 and 
3321 cm. 1 . Daure* obtained, with water vapour, a 
sharp line with the above frequency equal to 3056 
cm.* 1 . In water at different temperatures, all the 
above three components are found with varying 
relative intensities. On the assumption that ice 
consists of only the double and triple molecules, its 
Raman band is analysed, from which the positions 
of the components corresponding to the double and 
triple molecules aro known. Knowing also the posi¬ 
tion of the component attributed to the single 
molf»cules from the Raman spectrum of water vapour, 
the intensity curves for the band at different tem¬ 
peratures of water are alao analysed on the assump¬ 
tion that the positions of the throe components are 
the same in all the states. From the intensities of the 
components thus analysed are calculated the relative 
proportions of the single, double and triple molecules, 
which are assumed to be directly proportional to the 
above intensities. Tho values thus obtained arc : 



Icc Water (0*) Water (4 s ) Water<88°) Water (96°) 
0 19 20 29 86 

41 68 69 60 61 

50 23 21 £1 18 


The maximum number of double molocules in 
water at 4° perhaps explains the maximum density 
of water at this temperature, as the graphic formula 
for these molecules indicates that it is more compact 
than the triple molecules. Since these latter type 
predominate in ice, the paoking of molecules is less 
dense in this state, thus leading to its smaller density. 

The only quantitative determination of the pro¬ 
portions of these is that by Sutherland* from values 
of the specific volume of water at different tem¬ 
peratures. This is, of course, an indirect method* 
whereas that adopted by me is more direct. 

I. Ramakbishna Rao. 

Andhra University, 

Waltair. 

Aug. 10. 


1 Proe. Hoy. Soc„ A, 180, 495 ; 1931. 

• C.R., 19Sf, 1721; 1931. 

• PhU. Mag., 60, 460; 1000. 


Electrostatic Deflection of Positive Electrons 

It is already known that the so-called ‘positive 
electron' is deflected in a magnetio field. We are able 
now to deflect it in an electrostatic field. 

The experimental arrangement may be shortly 
described as follows : the source of positive electrons 
is placed in an evacuated box, between the pole 
pieces of an electromagnet, but in the margined 
region of non-uniform magnetic field. If a film be 
placed along the same diameter of the pole pieces, 
opposite to the source, a photographic record may be 
obtained of the positive electrons. 

Thus, the positive particle describes short circles 
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(a few millimetres in diameter) which suffer a preces¬ 
sion so that the final path is a cycloid from the 
source on to the recording film. A series of experiments 
may be tried on this positive spot. For example, if 
we insert a material screen in the path of the positivo 
rays, wo observe that the latter easily penetrate a 
silver sheet, 0-04 mm. thick ; but 0-5 mm. of 
aluminium strongly reduces the beam, and 1 mm. 
absorbs it almost completely. 

On the other hand, when two plane parallel grids 
are inserted, perpendicularly on the cycloid path, and 
a |>otontial difference is applied to them, we may 





\Jr 


Fla. 1. 

expect the path, and consequently the photographic 
reoord, to bo displaced. In fact, tho experiments have 
shown a radial distance of about 1 mm. between tho 
two positions of tho spot, for a potential variation 
of 5,000 volts. The sense of this displacement is such 
as to point to an attraction of the particle by the 
negative grid. Fig. 1 shows the two different posi¬ 
tions'of tho spot, one electrode being earthed, and 
tho other fixed at a potential of +5,000 and —7,600 
volts respectively. 
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When reversing the magnetic field, we record on 
the film the negative electrons from the same radio¬ 
active source, and the negative line may be displaced 
in the electric field so as to reveal, for the same 
potential variation, equal but inverse deflection of the 
beam* In Fig. 2 tho different positions of the spot 
are plotted against tho grid potentials for positive 
and negative electrons respectively. 

Thus we see that the specific charge of the new 
positive electron must be of the same order of magni¬ 
tude as that of the negative electron—-quite different, 
for example, from the specific charge of the proton. 
A more accurate determination of e/m 0 for the posi¬ 
tive electron is now being made. 

Jean Thibaud, 

Xfftboiatoire de Physique des Rayons X, 

12 me lord Byron, 

Paris 


New Band Systems in the Gadolinium Oxide Spectrum 

With the same arrangement of the oxyhydrogen 
flame used to obtain low excitation spectra of the 
oxides of lanthanum, praseodymium, neodymium 
and samarium, I have been ablo to volatilise com¬ 
pletely the oxide of gadolinium and to photograph 
its spectrum in tho visible region. 

The spectrum thus obtained shows, in addition to 
the already known band systems in the red region, 
two now systems in the blue region. The origin of 
these systems is at X4615-6 and X4892-1. The 
systems can be represented by tho formula : 

v - 21659-5 + 350-65(n' + 4) - 96-32(n' + 
387-70(^ + 4) + 108-58(n' + l) 9 . 
v - 20435-0 + 360-83(n' f J) - 97-38(n' + J)«- 
392-89(n' + 4) + 108 -54(a* + 4)». 

Those two systems appear very bright at the flame 
temperature but disappear completely at tho are 
temperature. 

(iIORGIO PlCCARDI. 

Istituto di Chimica generale 
della R. University, 

Via Gino Capponi 3, 

Firenze (Italia). 


Co-operation in Science 

Realisation of tho ossential unity of science leads 
to the perception of the need for co-operation of 
workors in all its branches. Various suggestions are 
put forward, but complete co-operation cannot b© 
secured, except on a bibliographical basis ; for 
information cannot be given until it has been ascer¬ 
tained. The fundamental difficulty is the lack of co¬ 
operation in bibliographical services. Three hundred 
abstracting and indexing journals together produce 
annually three quarters of a million abstracts or 
index entries, the same number os that of the im¬ 
portant scientific and technical articles published. 
Yet only one third of these articles is indexed or 
abstracted. Tho cause of this failure lies in tho fact 
that it is almost impossible to make a complete index 
of the literature of a particular subject by prosent 
methods. One third or less of that literature is 
contained in a nucleus of periodicals, which purport 
to cater for that subject. The remaining two thirds, 
or three quarters, is scattered among thousands of 
periodicals, which contain articles at the rate of 
from one a year to one in ten years or less. To 
compile a complete index to the information on any 
subject, a mass of periodicals must be scrutinised, 
the yield from which individually is not worth the 
trouble. But in bulk it far exceeds the total of papers 
contained in the special periodicals. 

A complete change in methods of indexing is 
needed. Periodical literature must be abstracted by 
source and not by subject. This needs tho general 
adoption of a standard, classification so that informa¬ 
tion on the same subject will be brought together, 
no matter from what source, or by whom it is indexed. 
Then the energy available is sufficient to produce the 
desired index at once. 

Such a classification ia to hand in the Universal 
Decimal Classification of the International Institute 
of Bibliography. Its suitability is proved by the 
gradual increase in its use, until, at the present time, 
the number of articles indexed by its means exceeds 
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by fifty per cent the number of those that were 
included in the International Catalogue of Scientific 
Literature. 

S. C. Bradford. 

Science Museum* 

London, S.W.7. 

Sept. 6. 

Food of the Adder 

In Nature of August 26 is a note (p. 325) on the 
food of the odder, in which birds ore mentioned os 
forming part of their prey. It would be interesting 
to know if fully fledged birds are consumed. I do 
not think so, but havo no positive information on 
the matter. As regards nestlings, however, there is 
no doubt that adders take those from the nest. 
On one occasion I was botanising in the New Forest 
and examining lichens on the trunk of an old white¬ 
thorn when a rustling above my head attracted my 
attention. Looking up, I saw a good-sized adder 
slipping down from amongst the upper branches, 
where it had been to visit a nest. I stood asido 
and it slid gracefully to the ground. This was in the 
early part of June. 

On another visit to the New Forest (also in .Tune) 
I notioed a small pond, considerably roduced in area 
by drought, in which a ringed snake (Coluber natri.r) 
was moving about on the bottom wholly submerged 
hunting for food. I watched it for several minutes ; 
then it made its way up the side of the pool and dis¬ 
appeared in the grass. Adders, of course, are quite 
often seen by pond-sides, ditches and bogs, and if 
they are able also to bear a certain period of total 
submergence it greatly extends their food-list. 

The remark that “Adders are not often seen, even 
when looked for” would not apply generally, as some 
districts aro much more infested than others. In 
the Now Forest I one day counted eighteen on 
Black Knowl between Brockenhurst and the entrance 
to Queen's Bower (about three quarters of a mile). In 
East Devon they are frequent about the Eocene 
plateau (900 ft.) but when one descends to the stiff 
Keuper Marl they aro seldom seen and the grass 
snake seems to take their place. 

Adders rarely strike twice in succession. I havo 
. frequently put my stick op the tail of one, when it 
would strike at once wjth amazing rapidity and 
force, but no amount of subsequent teasing would 
provoke it to strike again. 

G. T. Harris. 

Buckerell, 

Honiton, Devon. 

Sept. 4. 

Influence of Thallium Salts and Thyroid Preparations 
upon the Plumage of Ducks 

During the past few years, many reports havo 
been published relating to the influence of the thyroid 
hormone and thallium acetate on the moulting 
mechanism of feathers in birds and of hair and wool 
in mammals. The study of the factors underlying 
the exhibition of this characteristic phenomenon is 
not only of interest from the purely scientific point 
of view, but also it assumes an importance in the 
field of animal husbandry, particularly in those 
countries where the production of down and feathers 
from ducks and geese is a not inconsiderable industry. 

With these objects in view, we have been conduct¬ 
ing experiments with ducks, feeding and injecting 
preparations of the thyroid gland as ^ell as carrying 


out a series of injections with thallium acetate. The 
activity of the thyroid preparations was determined 
by their power to cause metamorphosis in the tad¬ 
pole. 

Notwithstanding the very heavy doses employed 
(up to 30 gm. daily for 14 days) we have not been able 
to produce the shedding of feathers in any of our 
experimental birds. It was noted that the birds 
treated with thyroid showed a considerable increase 
in weight when compared with the birds in the 
control series. Systematic injections of thallium 
aoetate resulted in death after two months, but at 
no time was the moulting phenomenon exhibited. 

Giaooraini (1930) has also been unable by thyroid 
feeding to produce the typical moulting of the 
feathers of chickens and ducks, and he has suggested 
that in the blood plasma of the birds used a specific 
substanco is present which enabled the birds to 
neutralise the action of the thyroid hormone. It is 
known that young chickens are more resistant to 
thyroid medication than are older birds. It would 
seem to us, though, that the problem of the duok is 
somewhat different. If it could bo shown that the 
morphology of the thyroid in the aquatic bird differs 
considerably from that of terrestrial forms, then at least 
we could attempt an interpretation of our results. 
An examination of the thyroid gland of the duck 
shows that the differences between it and the thyroid 
gland of the fowl are striking ; in particular, we have 
found in the former a tremendous development of 
the corpusoula ©pibranchialia. We have not been 
able to find anything in the literature concerning 
the function of those bodies. 

R. Prawoohknski. 

J. SniZYNSKI. 

Zooteohnical Laboratory, 

Jagellonian University, 

Cracow, Poland. 


Process of Mutation in Resting Seeds accelerated by 
Increased Temperature 

On the basis of the hypothesis advanced by one 
of us 1 that mutation is caused by metabolic pro¬ 
cesses peculiar to ageing seeds, it was decided to test 
the effect of increased temperature, which it was 
thought might stimulate mutability by accelerating 
the chemical processes within the cells of the embryo. 
The following preliminary experiment was per¬ 
formed. Seeds of Crepis teetotum, L. (collected in 
1932) wore enclosed in a corked bottle (about 1 litre 
capacity) and placed on May 3, 1933, in an oven at a 
temperature of 54°-55° C. The first portion of seeds 
was taken for investigation on May 23 (after twenty 
days’ treatment), the second, on June 11 (after 
40 days’ treatment), and the third, four days 
later. 

The first lot of seeds germinated normally, both as 
regards energy and percentage of germination (the 
latter was bo high as 94 per cent); the second lot 
germinated much more slowly and displayed a 
reduced percentage of germination (72 per cent ); 
the germination of the third lot was the poorest, the 
energy being very low and the percentage of germina¬ 
tion amounting only to 44 (in addition, some of the 
embryos died after having begun to break through 
the seed coat). All the three lots of seedlings origin¬ 
ally had normal cotyledons, which developed 
chlorophyll and functioned during a whole month. 

Very soon, however, striking abnormalities were 
observed. Most of the seedlings of the first lot 
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(twenty days in the oven) either were incapable of 
laying down the growing point or developed deficient 
or abnormal leaves ; in the second and third lots 
none went beyond the cotyledon stage and all died 
after thirty to forty days. The development of the 
roots was equally affected ; more than fifty per cent 
of the seedlings of the first lot had roots incapable 
of development owing to the early death of the 
growing point ; some of thorn, however, developed 
lateral roots at a later stage. None of the seedlings 
of the second and third lots possessed roots capable 
of development. 

A considerable number of the surviving young 
plants displayed in the course of development various 
abnormalities of leaf Khapo, etc., some later assumed 
a normal appearance. 

Parallel experiments with X-rays have shown that 
an effect similar to that obtained by placing seeds in 
the oven at 54°-55° C. for twenty days is produced by 
subjecting dry seeds to a dosage of 15,000 r. 

Cytological investigation of the root-tip material 
from the plants at the age of forty -two days revealed, 
according to expectation, a great number of chromo¬ 
somal translocations ; the mutant plants were, of 
course, chimseras. 

The effect of moderate heat between 60° C. and 
60° 0. acting for twenty days upon dry seteds of 
C. tectorum thus proved to bo comparable to that of 
ageing by kooping them at room temperature from 
six to seven years. 

The results of this experiment clearly lead to the 
conclusion that heat acting upon ‘resting’ seeds must 
be an important factor in increasing tho rate of 
mutation, both under natural conditions and in 
agriculture. More extensive experiments, including 
the study of the effect of tho natural heat of the sun, 
are under way. A detailed report will follow. 

M. Navashin. 

P, Shkvaknikov. 

Laboratory of Cytogenetics, 

Timiriazev Biological Institute, 

Moscow. 

July 25. 

1 M. Kavaultln, Natuxh, 131, 430, March 25, 1933. 


Disappearance of Zostera marina 

As an old student of marine biology I have read 
Mr. A. D. Cotton’s letter in Nature of August 19 
with interest. 

The reduction of growth of Zostsra marina over such 
a wide geographical area is a matter of serious economic 
importance, and would appear to be a problem not 
easily solved, on account of the number of local 
environmental conditions requiring dose attention. 

In so far as the English Channel is concerned, I 
cannot help wondering, in the light of inshore col¬ 
lecting experiences during the last ten years, whether 
the menace of the crude oil waste from ships and 
motor-boats may not be a factor worth considering. 
From Dymohuroh Bay to Looe, my experience has 
bean that many inshore collecting grounds for marine 
invertebrate fauna which in pro-War days yielded an 
abundant supply of material, do so no longer owing 
to the continued growing contamination from oil 
waste that has taken place during the last ten or 
twelve years. It would be interesting to ascertain 
whether an appreciable amount of oil waste sludge 
fr present in the mud on the affected Zostera beds. 


and a chemical analysis of the mud content from 
affected and non-affected areas might very well 
prove illuminating. 

I know that in certain quarters opinions are sharply 
divided on tho question of the menace from oil wasted 
and therefore I put forward my suggestion tentatively, 
but practical experience points to a growing evil. 

F. Martin Duncan. 

Zoological Gardens, Regent’s Park, 

London, N.W.8. 

Aug. 19. 


The factor of crude oil waste has naturally boon 
considered in connexion with the remarkable dis¬ 
appearance of Zostera marina , and a comparative 
analysis of samples of mud is being undertaken. 
There are three reasons, however, which render it 
difficult to boliove that excessive oil-pollution is the 
cause of the phenomenon : (1) tho suddenness of the 
disappearance of tho plant over such a very wide 
area ; (2) its general disappearance over this wide area 
irrespective of the degree of oil-pollution ; and (3) the 
continued existence of Zostera beds for many years 
in areas believed to be heavily polluted. An instance 
is quoted by Dr. II. F. Lowis, moreover, of Zostera 
marina remaining unharmed in an area in the St. 
Lawrence where an oil tanker had been wrecked and 
lioavy crude oil pollution occurred. It is of interest 
to note that in Europe, as in tho United States, 
Zostera nana is still abundant and apparently quite 
healthy. 

A. D. Cotton. 

Royal Botanic Gardens, 

Kew, Surrey, 

Aug. 31. 


X-Radiation and the Allantoic Membrane of the 
Embryo Chick 

C. M. Scott 1 has published a criticism of my claim 
of an antagonistic action of X-radiation on the 
allantoic membrane of the embryo chick". He obtains 
mixed ray reactions in half an hour with a dose of 
600 r. and homogeneous ray roactions in 2-3 hours 
with a dose of 2 r. He concludes that there is no 
difference in action but that the membrane reaches 
a critical state of sensitivity after 2 to 3 hours’ 
exposure of the ‘window’ to the air. 

Scott’s conclusion breaks down because homo¬ 
geneous ray reactions may be obtained in half an 
hour or less, given suitable wave-length, intensity 
and homogeneity. His failure to obtain results with 
short exposures appears to be due to the fact that 
ho used tho whole K spectrum of tungsten, a radia¬ 
tion of unsuitable wave-length and insufficient 
homogeneity. 

Scott also claims to have obtained atrophic 
reactions of the allantoic membrane with feeble 
mixed rays. His mixed radiation, however, comprises 
the same spectral region as his homogeneous radiation, 
and as similar absorption coefficients are quoted, 
one must conclude that both feeble radiations are 
substantially the same. 

W. Moffett. 

Oanoer Research Department, 

University, Sydney. 

July 19. 


1 Proc, Roy. Soc., B, lift. 806, 
1 Proc, Roy . Soc, t B, 106, 402 ; 


B, 107, 80S. 
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Research Items 


Excavations at Kent's Cavern* At the Leicester 
meeting of the British Association the research 
committee appointed to co-operate with the Torquay 
Natural History Society (Sir Arthur Keith, chairman, 
and Prof. J. L. Myres, secretary) in investigating 
Kent’s Cavern, reported that the excavators, Messrs. 
F. Beynon and Arthur H. Ogilvie, began excavations 
in the vestibule adjoining the northern entrance to the 
cavern on October 3, 1932, and on April 24, 1933, 
work was adjourned until the next winter season. A 
trench was dug, 24 ft. long by 3 ft. wide, along the 
eastern wall of the chamber up to the entrance door. 
The surface of the present floor is 5 ft. 9 in. below the 
level of the original granular stalagmite floor. Three 
other trenches at right angles to the first across the 
passage way were made. Bed rock was reached at a 
depth of 7 ft., 8 ft. and 4 ft. 3 in. proceeding inwards 
from the entrance. This shows that the entrance to 
the cave must have been at least three times the 
hoight it was when operations were begun in the lost 
century. Specimens of the usual cave fauna wore 
found, including the right ramus of the lower jaw of 
a hyiena with the condyle and lower border ungnnwed, 
an unusual condition in Kent’s Cavern. The bony 
base of a rhinoceros horn was also found. Artefacts 
included a fino bone awl and two similar, but inferior, 
specimens. Flint flakes and chips occurred occasion¬ 
ally, encouraging the hope for more finished specimens 
next year. 

Decorated Carnelian Beads. Ancient camelian beads 
decorated with designs, sometimes in white, some¬ 
times in blaok, which have been found in Mesopo¬ 
tamia and at Mohenjo-daro, where they date from 
the third millennium B.c., and also in Russia, must 
obviously have needed skill in making. The results 
of inquiries made by Mr. Kmest Mackay as to the 
survival of the art in modem times and the technique 
employed are recorded in Man for September. It 
is stated that these beads are still decorated in this 
manner in Persia, though this has not yet been 
verified. Three localities of their manufacture in 
'India are reported - Delhi , Cambay and Sohwan in 
Sindh ; but, in fact, although camelian is still cut— 
a decaying industry—painting is no longer practised 
a« there is no demand. An informant from Sehwan 
had learned the art from his father, but had not 
practised the craft for 55 years. In a demonstration 
of the method formerly employed, the paint used 
w&s made from European washing soda and the 
juice of the macerated tips of young shoots of 
Capparis aphylla. It was applied to the camelian 
with a roed pen, showing white when dry. The 
camelian was fixed in a clay and cotton-wool setting, 
and after the paint had dried over a piece of sheet- 
iron on charcoal embers, was buried in the embers 
and the fire slowly fanned for about five minutes. 
The stone was then removed and polished with a 
rag when cool. The paint showed no permanent 
staining from the fumes of the charcoal. It would 
appear from subsequent experiment that the vege¬ 
table juice had no action other than to act as an 
adhesive for the paint until the soda fused, although 
it was found that it served to preserve the visibility 
of the design as the soda dried, showing white. A 
little carbonate of lead or any soluble lead salts 
produced a paint which readily adhered to the 


surface of the oamolian and fused quickly. Borax 
lowered the temperature of fusion and minimised 
the danger of affecting the colour of the carnelian. 

Tuberculous Bacilbemia. The occurrence of tubercle 
bacilli in the blood in tuberculosis lias been the sub¬ 
ject of much research, and the results obtained have 
beon conflicting. Most observers have either failed 
to find the bacillus, or find it very occasionally; 
a few, E. LOwenstein and his followers in particular, 
have frequently dotocted it not only in tuberculosis, 
but also in othor conditions such as rheumatism. In 
view of these discrepancies, the literature on the 
subject has been critically roviewed by Prof. (>. S. 
Wilson and collaborators, and the sources of fallacy 
investigattxl (Medical Research Council : Spec. Rep. 
Series, No. 182. London : H.M. Stationery Office. 
2#. 6d. not). The conclusion reached is that tubercle 
bacilli rarely occur in the blood except in advanced 
pulmonary tuberculosis (6-10 per cent), or in the 
miliary and meningeal forms (30 -40 per cent), and 
aro non-existent in diseases other than tuberculosis. 
Among sources of fallacy are mentioned (1) acid-fast 
particles simulating the tubercle bacillus, (2) the use 
of old slides, blotting paper, and immersion oil, and 
an unwipod immersion lens, all of which may be 
contaminated with acid-fast bacilli from previous 
examinations, and (3) the assumption that colonies 
of acid-fast bacilli appearing in culture are necessarily 
growths of the tuberclo bacillus. Saprophytic acid- 
fast bacilli are not infrequent in dust, and in tap- 
and old distilled water. Dr. Schwabacher found 
these organisms ■ in every instance in the slime at 
the mouth of 50 cold-water taps examined. 

Clupeoid Eggs and Larvat from Java, Dr. H. C. Dels- 
man continues his studies of the eggs and larvae of 
fishes in his recent paper (“Fish Eggs and Larvse 
from the Java Sea. (19). The Genus Setipinna. 
(20) The Genus Coilia .” Trew&ia, vol. 14, Livr. I, 
Dec., 1932). Both genera are closely related to 
Engraulis , having a protruding snout and ventral 
mouth. As in all clupeoids, the anus shifts gradually 
forward as the larva grows, the number of trunk 
rnyotomes decreasing, those of the tail increasing. 
In Setipinna and Coilia the anus is very far forward, 
especially in the latter, and the number of tail 
vertebrae large. As a rule, the number of trunk 
vertebra slightly surpasses that of the tail vertebra 
and is relatively lowest in the less slender species 
of clupeoids occurring nearest the coast or pene¬ 
trating farthest into brackish water or river mouths. 
The author finds that an oil globule or several 
globules are present in those forms which inhabit 
the waters of low salinity, those farther out to sea 
where the salinity is higher having no oil globule. 
This does not agree with the British clupeoids where 
the pilchard, occurring furthest out, has an oil globule 
whilst the sprat has none. The herring, having the 
eggs fixed to the bottom, has no globule. The eggs 
and larvee of Setipinna and GoiHa, both of which 
inhabit waters of low salinity, are provided with oil- 
globules, Setipinna mdanochir having one very large 
one, S . brevicepe and S. tatty several smaller globules* 
In Coilia dussumieri, the only species known from 
Java, the eggs and larvae described almost certainly 
belonging to it, there are also several globules. 
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Discovery of Prothallas in Indian Ophioglossum. The 
genus Ophioglosaum has interested a number of 
botanists in India and abroad on account of its 
peculiar systematic position in the Pteridophyta. 
Attempts have often been, made to throw more light 
upon its life-history simply by the study of the 
sporophyte generation. But the gamotophyte 
generation has not been so well studied on account 
of several difficulties. It was studied in a few species 
of Ophioglossum during the latter half of the last 
century and at the beginning of the present century 
by some eminent workers. Mettenius, for example, 
studied 0. pedunculosum so far back as 1866, while 
Prof. Lang studied protlialli of 0. penditlum in 1602 ; 
and Bruchmann studied Ophioglosaum vulgatum in 
1904. Later on. Prof. Campbell confirmed the results 
of these authors by his work on O, moluccanutn and 
0. pendulum in 1906. Since then, no attempts appear 
to have been made either by way of confirmation of 
old results or by way of investigation of new ones. 
Mr. T. S, Mahabale, working under Prof. D. L. Dixit 
at Fergusson College, Poona, informs us that he 
has been able to discover the prothalli of some four 
Indian species which appear to be different from 
those studied by Prof. Lang and others. No details 
aro given. The methods used have been summarised 
in a paper entitled “Rationale of the Germination of 
the Spores in Ophioglossum ” which will soon appear 
elsewhere. 

Typhoons in the Far East. Statistical information 
about the frequency of occurrence of typhoons in 
different regions of the Far East during each month of 
the year has recently been presented cartographioally 
by Mr. T.F.Claxton, lately director of the Royal Obser¬ 
vatory, Hong-Kong (“Isotyphs : showing the Preva¬ 
lence of Typhoons in Different Regions of tho Far East 
for each Month of the Year”. By T. F. Claxton. 
Pp. 2 + 12 plates. (Hong-Kong : Royal Observatory, 
1932) ). The frequency of typhoons for the period 
1884-1930, so far os it is known, has been oounted 
for ‘squares* measuring two degrees in latitude and 
longitude, and tho figure for each square has been 
entered on the map for each month. The ‘isotyphs* 
are the lines passing through squares with equal 
frequency, and with their aid an idea of the 
frequency for any part of the area dealt with 
could be obtained if all typhoons were observed 
throughout their life cycle. Unfortunately, this 
necessary condition has not been realised owing 
to the smallness of the area generally covered 
by a typhoon, especially in the early stages of 
its history; not only is this the case, but also 
in certain regions over the sea which are not 
frequently visited by ships, the chance of a typhoon 
being seen and reported must be relatively small. 
There is accordingly ft systematic distortion of the 
isotyphs that the length of the period covered has 
done nothing to remove. This, of course, is no fault 
of Mr. Claxton. Our knowledge of tropical cyclones 
throughout the world is similarly distorted simply 
because they are mainly marine phenomena and for 
the most part occupy areas for which weather reports 
are scanty. The method of representation followed 
by Mr, Claxton is effective apart from the drawback 
to which attention has been directed, and has resulted 
in % concise picture of the statistical matter under 
consideration that should be of value to captains of 
ships navigating these waters and to students of 
this type of storm. 


Ionisation by Positive Ions. R. M. Choudhri has 
recently described ( Proc . Roy . Soc., A, August) a 
method of studying ionisation of gases by positive ions. 
Electrons arc formed in such experiments not only 
by gaseous ionisation but also by bombardment 
of metal surfaces, and these electrons have compli¬ 
cated the interpretation of previous work. In the 
Chaudhri apparatus a narrow beam of positive ions 
is sent between the plates of a parallel plate condenser 
containing a gas at low pressure. Tho electrons 
formed are drawn out by a transverse electric field. 
Their velocities are then analysed in a magnetic/' 
field. The electrons formod by gas ionisation fall 
through about half the total potential difference, and 
form a group distinguishable from the stray secondary 
electrons. Tho gas pressure is so low that the second¬ 
ary electrons themselves do not produce appreciable 
ionisation between tho plates. It was found that 
mercury vapour was ionised by Hg+^ ions with 
energies down to 700 volts, and by K+ ions of 1,600 
volts. Tho efficiency of ionisation was much higher 
for the Hg+ ions than for the K * ions. 

A New Pattern Hygrometer. Particulars have been 
received from Messrs. A. Gallenkamp and Co., 
Ltd., 17-20 Sun Street and 1-3 Clifton Street, 
Finsbury Square, London, E.C.2, of a new pattern 
of hygrometer. A sensitive absorbent fibre is 
used in place of the usual hair of the hair hygro¬ 
meter, and it is claimed that by this means the need 
for frequent adjustment is avoided. A pointer con¬ 
nected with the fibre registers percentage relative 
humidity on a graduated dial. The instrument is 
designed primarily for use in factories and can be 
provided with a folding pocket whirler with the aid 
of which an accurate reading can quickly be obtained 
on passing from a room of very low to one of very 
high humidity, or vice versa, but when used out of 
doors whirling is unnecessary, and it can then be 
mounted in a special small louvered protecting screen. 
Tho pocket model has a ventilated copper bronze case 
2J inches in diameter and £ inch thick, of sufficient 
strength to allow of its being placed between reams 
of paper or bales of soft material when determining 
the humidity of the enclosed air. The pocket model 
is listed at 16s., the pocket whirler at 5s. 6d. and the 
special screen for outdoor use at 24s. 

Spectra of Novae. Harvard Reprint 96 contains a new 
theory of the behaviour of novee by Menzel and Miss 
Payne originally published in Proc . Not . Acad . Set 19, 
641; 1933. It lias hitherto been supposed that a nova 
outburst begins with the expansion of the star as a 
whole, and that the star ejects a shell of nebulous 
matter, and then contracts and grows fainter. Menzel 
and Miss Payne suppose that the expansion is eon- 
fined to the photospheric layers, which are blown 
away from the stellar surface at the first outburst. 
The star then becomes a sort of planetary nebula. 
The observed progression of the nova spectrum from 
an absorption spectrum to a bright line spectrum 
which develops nebular lines supports this view. 
The authors tabulate the order of appearance of 
the lines in Nova Persei, Nova Aquilse, and Nova 
Piotoris, the excitation potentials and other char¬ 
acteristics of the lines being noted. They find that 
the bright line spectra of novae can be interpreted 
in terms of rapidly rising temperature, rapidly 
falling pressure and rapidly increasing dilution of 
radiation. 
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A Sound Track of the Vowel ah 


By Prof. E. 

HE sound track in the accompanying illustration 
(Fig. 1) is a registration of tho vowel ah (wire 
loop oscillograph on a sound film). Tho track reads 
from loft to right. It is marked off into short bits 
by sharp upward jerks. Such a portion we will term 
a vowel bit. Each vowel bit coinjirises a sharp upward 
vibration followed by a complicated up and down 
movement of rapidly fading amplitude. It shows 
the characteristic curve of a heavily damped free 
vibration of a system aroused by a momentary 
impulse and then left to itself. It is the registration 
of the vibration in the vocal cavity aroused by a 
sudden puff of air from the glottal opening. The puff 
of air itself is a mass movement of air that is dis¬ 
sipated just outside the mouth. It is not propagated 
and it cannot be registered by use of a microphone; 
it does not appear in the sound track. 

The profile of a vowel bit—its sound curve—is 
determined by the size, shapo and openings of tho 
vocal cavity. The strong damping arises from the 
softness and moisture of the walls. The profile of 


W. Scripture 

form may be more or less irregular, but at any rate 
it shows up and down movement. Wo then count 
the number of such up and down movements in tho 
profile. In the first vowel bit it is four with a lot 
over, in the second bit four with not so much over, 
and so on. We may term the frequency of this up 
and down movement the lowest vibratory number. 
We find that it never stands in the relation of 1, 2, 3, 
... to tho frequency of the bit, that is, it is never 
harmonic to it. A peculiarity of this slowest vibratory 
movement is that it changes its period within the 
vowel bit. This indicates a continual change in the 
vocal cavity. 

With less smoothing of the profile we get indications 
of vibratory movements of higher frequency. The 
many fino points indicate that there arc very many 
vibratory movements of decidedly high frequencies. 
At present we can get at these frequencies only by 
measuring the distances between the points. 

Just before the first upward jerk in Fig. 1 there are 
small vibrations of a semi-regular kind. They much 
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each bit is similar to but not exactly like that of 
the preceding one. This indicates that the vocal 
cavity is continuously changing its size, shape and 
openings. 

When a noise such as that produced by a card as 
it snaps from one tooth to the next of a revolving 
toothed wheel is repeated with sufficient rapidity, a 
tono is heard. The tono is - a new sensation added to 
the series of snaps ; it has no physical existence. It 
is the mental correlato of a number, namely, the 
frequency of tho snaps. When a short bit of vibration 
from a fork is repeated with sufficient rapidity, two 
tones are heard. One is that of the fork ; its pitch 
remains constant. The other is that due to the 
repetition of the bits ; its pitch rises or falls according 
to the frequency of repetition. The repetition of the 
vowel bits produces a sensation of tone that rises 
and falls with the rapidity of repetition. This is 
known as the voice tone. The voice tone is tho mental 
correlate of the frequency of repetition ; it has no 
physical existence. Since oach vowel bit is the 
result of a jet of air from the glottis, the frequency 
number refers to the series of glottal jets also. 
Psychologically we speak of a voice tone; physio¬ 
logically we speak of a laryngeal frequency. 

We must now find numbers with which to char¬ 
acterise the vowel profiles. The Fourier analysis has 
failed us 1 . As a first attempt we may suppose the 
little variations to be smoothed off and the fine 
depressions to be filled up ; that is, we ‘sandpaper* 
the curve until it shows only a simple form. The 


resemble tho vibrations that appear in tracks for h. 
We can attribute them to the rush of air through 
the glottal opening before it closes to produce the 
first jet. This preliminary noise is muoh too brief 
to be perceived. If made longer it would be noticed 
as an h. The Cockney makes tho preliminary noise 
so strong that other persons hear it as an h although 
he himself does not notice it. Tho preliminary noise 
is much weaker in English than in American. This 
explains why an Englishman not only says and 
writes ‘ostler* bait even writes ‘an hotel*, while an 
American says and writes ‘hostler’ and ‘a hotel*. 

Such a complicated curve as that of the profile 
of a vowel bit cannot be adequately expressed by 
one or two frequencies ; they will rather have to be 
produced in tens, and many numbers must be added 
to express the damping. Such complication is what 
would be expected when we consider that a profile 
registers not only the linguistic characteristics of 
what was said but also the peculiarities of the speaker. 
What we have to understand by the last expression 
may be indicated by the following facts. We can 
recognise individuals by the manner of speaking a 
vowel; in fact, each vowel bit includes the voice 
signature of the speaker. The sound changes with 
every shad© of emotion and thought. It alters 
according to the condition of health and disease. It 
is different with every difference in the vocal organs. 
The very character of the speaker is felt by the 
timbre of his voice. All this and much more informa¬ 
tion lies before the eye in the sound tracks. Unfortu- 
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nately, we have not yet advanced much in finding a 
method of getting at it. 

Incidentally the vowel track disposes of the over¬ 
tone theory of the vowels. No vibration whatever 
is presont with a period of the length of a vowel 
bit or of half of it or of one third of it or of any 
other harmonic. The vocal cavity resonates to a 
Jew’s harp because it has a source of vibration to 


resonate to. It cannot resonate to the jets of air 
from the glottis because they are mass movomonts 
that can arouse vibrations but are not vibrations 
themselves. In passing, it may be noted that the 
name of Helmholtz is incorrectly associated with this 
theory. Helmholtz himself rejected it*. 

1 NATURE, 130, 005, Doc. 24. 1032. 

■ “Lolire v. d. Tonompfindungen", p. 197. 


Spectroscopy Conference at Cambridge, Massachusetts 


M ORE than a hundred scientific and industrial 
spoctroseopists gathered in the new George 
Eastman Research Laboratories at the Massachusetts 
Institute of Technology during the week of July 17 - 22 
at a conference which dealt with all aspects of their 
subject from spectrochemical analysis to atomic 
structure. At the meeting on July 17, half-hour 
papers on various aspects of quantitative spectro¬ 
scopic analysis of materials were presented by C. C. 
Nitchie, of the Bausch and Lomb Optical Co., W. F. 
Meggers, of the Bureau of Standards, C. E. K. Mees, 
of the Kastman Kodak Co., F. Twyman, of Adam 
Hilger, Ltd., and Keivin Bums, of the University 
of Pittsburg. A report by D, M. Smith on research 
on metallurgical applications of the spectrograph to 
non-ferrous motais and alloys was read by Mr. 
Twyman. 

This discussion was continued at informal meetings 
specially arranged for July 18 and 20, and much 
interest was shown in the possible applications of 
the spectroscope to industry brought out by the 
various speakers. The first of these sessions was 
devotod to biological and chemical applications of 
gpeotroseopy, papers being given by W. A. Noyes, 
Jr., of Brown University, G. S. Forbes and G. B. 
Kifltiakowsky, of Harvard, F. Twyman, and Keivin 
Burns. 

On July 18 the members of the conference were 
invited to inspect the Harvard Observatory and 
wero entertained at tea by Director and Mrs. Shapley, 
The morning session of July 19 was devotod to papers 


on physical and astrophysical aspects of spectroscopy, 
given by D. H. Menzel, of Harvard, G. H, Dieke, of 
Johns Hopkins, F. Twyman, W. W. Watson, of 
Yale, and F. H. Crawford, of Harvard. In the 
afternoon the conference adjourned to the Round 
Hill Experiment Station at South Dartmouth, Mass., 
whero members were entertained with a demonstra¬ 
tion of one portion of the Van de Graaff 10,000,000 
volt generator now approaching completion. 

On July 20 the analysis of complex spectra was 
dismissed by A. G. Shenstone, of Princeton, J. E. 
Mack, of the University of Wisconsin, W. F. Meggers, 
CL H. Dieko, and Keivin Bums. Jn the afternoon 
a visit was paid to the Harvard Physical Laboratories. 
Two sessions were held on July 21, that in the 
morning being devoted to spectroscopy and atomic? 
structure, with papers by E. U. Condon, of Princeton, 
G. R. Harrison and J. C. Slater, of the Massachusetts 
Institute of Technology, and D. R. Hartreo, of tho 
University of Manchester, while at the afternoon 
session on hyperfine structure and related topics 
contributions wore mode by J. Wulff, of the Massachu¬ 
setts Institute of Technology, A. Eliott, of Iowa 
State University, G. Breit, of New York University, 
and R. C. Gibbs, of Cornell. 

Exhibits of modem types of spectroscopic apparatus 
wore arranged in tho Spectroscopy Laboratory of the 
Institute by a number of manufacturers. The average 
attendance at the meet ings throughout tho week was 
more than eighty, including a number of Canadian 
and British speotroHCopists. 


Chemical Control 

HE discussion on this subject in Section I (Physi¬ 
ology) on September 11 at the meeting of the 
British Association was opened by Sir Henry Dale, who 
gave a valuable historical summary of its development. 
He pointed out that of the many different sub¬ 
stances having an effect on tho blood vessels, tho 
only two which can be regarded as true hormones, 
having a general as distinct from a local effect, 
namely, adrenalino and vasopressin, are predomi¬ 
nantly pressor in action, whereas substances acting 
locally are vaso-dilator. He described the discovery 
of acetyl choline and histamine and discussed further 
recent evidence that histamine is liberated in 
anaphylactic shook. 

Feldberg has shown that when the fluid perfusing 
the isolated lung of a guinea-pig rendered anaphy¬ 
lactic to egg albumen is passed in turn through the 
lung of a normal guinea-pig, tho production of 
anaphylaxis by the sensitising antigen in the first 
lung is attended by constriction of the bronchioles 
in «he second lung. Sir Henry then showed how tho 
triple response of the reaction of the skin to injury 
described by Lewis is fully explained by the libera- 


of the Circulation 

tion of histamine at the site of injury, causing a 
flush in the immediato neighbourhood and a diffusion 
of fluid, while os a result of an axon roflox to tho 
arterio-dilator branches of the sensory fibres, acetyl 
choline is liberated causing a moro distant area of flam. 

Dr. A. N. Drury develop**! the account of local 
vaso-dilator substances by describing the action of 
adenylic acid which, jointly with Prof. Szent-Gyorgyi, 
he isolated from muscle ; he has found evidence that 
a second depressor substance may bo cytidylic acid. 
The liberation of adenylic acid can be demonstrated 
by its production of heart block in the guinea-pig’s 
heart, and Dr. Drury has found that it is liberated 
when muscle is injured, as by burning ; he thinks 
it unlikely that adenylic acid plays any part in the 
dilatation of vessels accompanying muscle activity. 
He has found that adenylic acid causes a migration 
of leucocytes, and leads to pus formation in the eye ; 
he pointed out that the action of histamine and 
acetyl choline cannot account for the whole of the 
reaction of the skin to injury, since histamine has 
no effect on leucocyte migration, though this cer¬ 
tainly takes place as part of the reaction. 
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Mr. J. H. Gaddum gave an account of the reactions 
of two other vase-dilator substances of unknown 
composition. One is called ‘kallikrein* by its dis¬ 
coverers, Kraut and Frey ; it is said to be formed 
by the pancreas and liberated in the blood stream in 
an inactive form. It bocomeH vaso-dilator by an 
increase in the hydrion concentration. The other 
substance is known as P-substance, and causes a fall 
in blood pressure in the atropinised rabbit, and is 
present in intestine and brain. 

Prof. J. 14. Bum described experiments indicating 
the effect of adrenaline on the response of the blood 
vessels to other substances. When a substance like 
tyramino, which in the animal is powerfully vaso¬ 
constrictor, is injected into the limb vessels of a 
dog perfused with defibrinated blood, it is found to 
have very little constrictor action ; the same is true 
of ephedrine. The normal vaso-constrictor effect is 
only seen when adrenaline is steadily added to the 
blood perfusing the vessels so as to maintain a con¬ 
centration for a }>eriod of time. Similarly, sympathetic 
stimulation is relatively ineffective in the perfused 
preparation in tho absence of adrenaline. Vaso¬ 
dilator responses to injections of ephedrine and to 
sympathetic stimulation also appear in tho presence 
of adrenaline. Prof. Bum discussed the relation of 
these observations to tho recent work of Cannon and 
Kosenblueth, which indicates that different sub¬ 
stances are released when motor and inhibitor 
sympathetic fibres are stimulated ; these substances 
arc thought to be combinations of adrenaline with 
other substances, so that one combination causes 
only motor sympathetic, and the other only inhibitor 
sympathetic effects. 

Dr. W. Feldborg described experiments showing 
that when the splanchnic nerves to the suprarenal 
glands are stimulated, the liberation of adrenaline 
in the blood is secondary to the liberation of acetyl 
choline ; the demonstration of the presence of acetyl 
choline is rendered easy by the injection of eserine, 
which paralyses tho esterase normally responsible for 
the destruction of acetyl choline in the blood. If a 
cat be given sufficient orgotoxine to paralyse the 
action of adrenaline on the salivary gland, stimulation 
of the splanchnic nerves in tho presence of eserine 
will produce a rapid flow of saliva. Since the supra¬ 
renal is morphologically equivalent to a sympathetic 
ganglion, then, as Sir Henry Dale pointed out, the 
transmission of an impulse across a sympathetic 
ganglion may be due to the liberation of acetyl 
choline. 


Dock and Wharf Lighting* 

HE labourers employed in docks and factories 
sometimes run serious risks of bodily injury 
owing to defective lighting, which also slows down 
their work. It seems to us that some of the suggestions 
made in the report on the lighting of docks recently 
issued by the Department of Scientific and Industrial 
Research, would, if universally adopted, greatly reduce 
these risks at a negligible cost. 

In order that an obstacle may stand out con¬ 
spicuously, even with high illumination, it is necessary 
that it should have some feature which contrasts 
with the background. To obtain this, it is recom¬ 
mended that all quay and look edges should be 

* Department of Scientific and Industrial Reeearch. Technics! 
Paper, Mo. 14: Industrial Lighting. Part 1 : Docks, Warehouses 
and their Approaches. Pp. Iv + 34 + 4 plates. (London: BX 
Stationery Office. W. net.) 


whitened by means of a special cement wash. For 
objects near the water's edge, painting with alternate 
black and white rings is suggested. Owing to the 
dark and dirty nature of the paving stones on 
quays, a fairly high order of illumination is required 
but where cranes are used, overhead lights must not 
be too bright as the glare prevents swinging loads 
from being clearly visible. 

In all places where there is an element of danger, 
such as where railway tracks are in close proximity 
to roads or footways, it is advised that a minimum 
illumination instead of an average illumination should 
be specified. In this case high mounted fittings with 
a definite cut-off give very little glare and do not 
cast sharp shadows. The very appreciable improve¬ 
ment effected by whitening the interior of a dock 
warehouse is strongly recommended. The contrast 
between modern scientific lighting and the somewhat 
haphazard methods of the past is emphasised by the 
photographs reproduced. 

The use of flood lights on high standards is advised 
in all cases whore minerals in bulk are dealt with, or 
where the material is of considerable size, for example, 
steel rails and girders. Granaries require special 
treatment on account of obstruction by machinery 
or Bhoots hanging from above. One method is to use 
a large number of low power frosted lamps without 
any special fittings. Diffusion from the light-coloured 
dust produces on effect which increases the illumina¬ 
tion. In the case of coal handling plant, an abnor¬ 
mally high illumination is required because of tho 
low reflecting power of the coal, and flood lighting is 
recommended. 

The report, which is by J. S. Preston of the 
National Physical Laboratory, contains an outline of 
the principles of illumination which will prove helpful 
to engineers. 


University and Educational Intelligence 

Cambridge.— The John Winbolt prize awarded for 
an exercise on some subject related to the profession 
of a civil engineer has been awarded to P. A. Lamont 
(Stookport Grammar Sohool and Corpus Christi 
Collego) for a dissertation on “The Stresses and 
Deformations in Retaining Walls of Triangular 
Section”. 

It is announced in Science that Prof. George Barger, 
professor of chemistry in relation to medicine in the 
University of Edinburgh, is to receive the honorary 
degree of LL,D. of the University of Michigan on 
September 25. 

Mr. George B. Karelitz, manager of the marine 
engineering division of the Westinghouse Electric 
and Manufacturing Company, South Philadelphia 
Works, has accepted the chair of mechanical en¬ 
gineering in Columbia University. Mr. Karelitz 
intends also to engage in consulting practice in order 
to maintain close contacts with industry. 

The Mexican rural school system, inaugurated in 
1920, has been studied at first hand by a member 
of the staff of the United States Office of Education 
whose report (Official Bulletin, No. 11, 1952) shows 
that this interesting experiment has achieved a 
considerable measure of success. Eighty per cent of 
the population are rural, growing their own food and 
making with their own hands the other necessaries 
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of life and cherishing their inherited Indian tradi¬ 
tions * Dr* Mois6a Saenz who, as sub-secretary of 
the Federal Office of Education, played an important 
part in the experiment, has told how missionaries 
were sent to preach from village to village through¬ 
out the oountry “the gospel of the new schools'*. 
As a result of this campaign and of a policy of local 
option and self-help and choosing teachers from 
among the natives of the district served, the whole¬ 
hearted co-operation of the local community was 
secured. The zeal and vision which marked the 
establishment of the schools aro perpetuated by a 
unique agency known as “Las Mi si ones Cultural es”. 
Each mission, composed of some half-dozen specialists 
in agriculture, small-scale industries, popular artB, 
physical training, nursing and community organisa¬ 
tion, is a peripatetic normal school, holding each 
year about ten thirty-day courses in as many different 
centres for all the rural school teachers within a 
radius of about fifty miles from each centro, and 
combining with the training of teachers a campaign 
for the promotion of better farming, bettor crafts 
and arts, bettor health and better standards of living. 
The close of the course is celebrated by a festival on 
a grand scale comprising a fair with games, dances, 
dramatic performances, agricultural shows and 
"demonstrations foreshadowing some of the features 
of the ensuing year’s school programme. 


Calendar of Nature Topics 

Equinoctial Gale 

The belief that a violent storm is to be expected 
when the sun crosses the equator about September 22 
goes back at least to 1748, and is held both in England 
and the United States. Its origin is not known 
but it may have been coined by sailors from experience 
of the West Indian hurricanes, which are especially 
frequent about this date. Statistics of gale frequency 
show that in England there is no especial tendency 
for storms to occur near the autumnal equinox ; on 
the contrary, they increase steadily in frequency 
from summer until mid-winter. The autumnal 
equinox may, however, be regarded as the con¬ 
ventional beginning of tho winter or stormy season. 
The belief in an equinoctial gale is sometimes ex¬ 
tended to the spring equinox, March 21, but for this 
there is no basis at all. 

Hibernation of American Ground Squirrels 

The shortening of the day, bringing a reduction of 
temperature particularly noticoable during the length¬ 
ening night, is accompanied by a gradual falling off 
in blossoms and foliage, and this in its turn by a 
disappearance of insect life. So are brought into 
action the devices adopted by creatures hard-pressed 
by lack of food and by cold—migration on land and 
in the sea, the seeking of sheltered nooks or nests, 
the curious adaptation of hibernation. 

Early in September many of the ground squirrels 
(CiteUua) of North America disappear into their 
winter quarters and there they may remain during 
an unbroken period of activity for more than seven 
months. The time of retiral is associated with 
vegetational changes, for the squirrels become very 
fat, and the increase of weight, which is very small 
during the,spring and early summer, becomes marked 
when grain and seeds are filled and ripening. With 
the fatness comes a tendency to beoome lethargic 


and this is associated (contrary to proverbial 
humanity) with increased irritability, and with a 
drop in body temperature to below 30° C. in warm 
or cold environments. Tho lethargic state precedes 
profound torpidity which supervenes on the coming 
of cold weather. On waking after the period of 
hibernation, the squirrels may have lost a third to a 
half of the body weight with which they retired. 

Experiments on Hibernation of Ground Squirrels 

In order to investigate the causes which start 
hibernation, Otis Wade mode many experiments with 
ground squirrels (J. Mamin., 11 ; 1930). He found 
that hibernation took place equally well in rooms 
with a high relative humidity or with very dry air ; 
some have hibernated in well-lighted rooms, some 
have remained active in dark rooms ; some have 
become torpid in well-ventilated rooms ; some have 
hibernated when abundance of food was present. 
Indeed, so anomalous appears to be the onset of 
hibernation that squirrels kept in a darkened cold 
room in midwinter and deprived of all food for three 
weeks have not hibernated. But should a squirrel 
remain activo during tho hibernating season, whether 
in a cold or warm environment, either dark or woll- 
lighled, and with ample food present, it will show a 
decided tendency to lose weight, and will consume 
less food than during the spring and summer—a 
result apjjarently correlated with the loss of appetite 
which normally takes place at the commencement of 
the usual sooson of hibernation. 

Active ground squirrels have a range of body 
temperature of 9° C., but when their temperature 
falls below 30° C., they always show symptoms of 
lethargy. In full torpidity they lie in a rolled-up 
position, with tho head tucked away towards tho 
rump, and then respiration and circulation are 
greatly slowed down and the power of tomporature 
regulation is in abeyance, so that the body tem¬ 
perature varies with that of the air down to a 
minimum of 3*5° C. Beyond this, a rapid drop of 
air temperature to —1° or — 2° C. wakens most 
hibernating squirrels, but not all, for some may die 
when exposod to freezing temperatures without ever 
arousing from torpidity. 

Productivity of Pasture 

Tho level of production of pasture is far from uni¬ 
form throughout the year, and even in tho humid 
climate of Great Britain, rainfall is one of the main 
factors controlling the quantity of grass available. 
Lack of moisture seldom interferes with the early 
summer flush when bulk and quality occur together. 
So rich is the horbage in protein at this time that if 
a supplement must be fed, as for example to high 
yielding cows, it should be of a carbohydrate cliar- 
acter. When a dry summer follows, as in tho present 
year, yields fall off very seriously and succulent 
fodder crops form a useful addition to the burnt up 
pastures. A second flash occurs when tho rain comes, 
but late growth is well recognised as being loss valu¬ 
able to the grazier than spring grass. The difference 
is not entirely accounted for by differences in chemical 
composition of spring and autumn gra^s, but the 
quantity available, tho length of grazing day, and 
the prevailing temperaturo, are all in favour of the 
spring grazing. The final result is that autumn grass 
must be helped out by concentrates of a mom balanced 
character than the carbohydrate diet appropriate to 
young spring grass. 
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Societies and Academies 

London 

Institute of Metals (Silver Jubilee Autumn Meeting 
at Birmingham), September 18-21. N. Ageew and 
D. Shoyket : Constitution of the silver-rich alum¬ 
inium-silver alloys. The constitutional diagram has 
been determined by ini orographic examination, X- 
ray analysis, and hardness measurements. The 
(J'-phase (Ag 3 Al) is converted on heating above 
400° C. into a mixture of a and y. The a- and y-phase 
boundaries at high temperature have been determined 
by precision measurements of the lattice parameter 
and by micrographic examination of the quenched 
alloys. The (J-phase is stable only at high tempera¬ 
tures, and below 600° C. is oonvorted into the a + Y 
eutoctoid. W. E. Alkins and W. Cartwright : 
Experiments in wire-drawing. (3) Annealing of H.C. 
copper wires drawn to varying degrees of hardness. 
The annealing behaviour depends not so much on 
the original tensile strength of the wire as on tho 
amount of reduction by cold-work which it has under¬ 
gone. The more lightly drawn wires show an appre¬ 
ciable increase in strength after annealing at low 
temperatures. They retain their strength at tem¬ 
peratures up to, say, 250° O., very much better than 
the harder wires ; the latter begin to soften at tem¬ 
peratures little above 100° C., and the rate at which 
strength is lost increases with increasing cold-work. 
After all heat-troatmonts of sufficient severity to 
effect more or less ‘complete’ annealing, the breaking 
load is lower the less tho amount of cold-work done 
on the wire, and it increases steadily with increasing 
cold-drawing until the three most severely drawn 
wires of all are reached, when there are fairly definite 
indications of a decrease in the strength of the fully 
annealed wire. N. P. Allen : Distribution of 
porosity in aluminium and copper ingots, with some 
notes on inverse segregation. In three copper ingots 
and four aluminium alloy ingots cast in a specially 
tapered mould, the distribution of porosity followed 
the probable form of tho isotherms in the cooling 
mass, and was much influenced by the mould taper. 
Tho typo of micro-structure also had an influence 
on the distribution of porosity. The inverse segrega- 
* tion of two aluminium-copper alloy ingots was 
closely related to their porosity. G. D Bengough 
and L. Whitby : Magnesium alloy protection by 
selenium and othor coating processes (2). Small 
losses of weight of Eloktron alloy AZM (sheet) 
resulting from corrosion by immersion in, or spraying 
with, sea-water are associated with serious losses of 
elongation. Visual inspection did not suggest the 
extent of the damage, which occurred even when the 
alloy was protected by chemical coatings and paint. 
H. W. Bhownsdon, Maurice Cook and H. J. 
Muller : Properties of some temper-hardening copper 
alloys containing additions of nickel and aluminium. 
When nickel and aluminium are present in certain 
quantities and ratios, tho alloys are softened by 
quenching from relatively high temperatures, and 
the quenched alloys, both in tho soft and cold-worked 
conditions, harden considerably when reheated or 
tempered to an intermediate temperature somewhat 
below the annealing temperature. H. J. Gough and 
D. G, Sop with : Corrosion-fatigue characteristics of 
an aluminium specimen consisting of two crystals. 
The specimen was tested under alternating torsional 
stresses in a slow stream of tap water. The inter- 
crystalline boundary was not attacked by the 


corrosive medium, nor did it influence in any visible 
manner the method of failure of tho specimen, 
which took place primarily by the formation of 
cracks in areas undergoing heavy plastic deformation. 
On tho surface of the specimen these cracks were 
generally parallel to the traces of the operative 
si ip-planes ; in several oases they had their origin 
at holes situated in the most highly stressed regions ; 
of the origin of these holes no definite evidence is 

available. , 

(To be continued.) 


Paris 

Academy” of Sciences, August 7 (CM2,, 197, 433-468). 
Charles Richet : The hereditary stability of 
acquired characters. With reference to the work of 
Costantin and of Schiiboler on tho permanent changes 
produced in cereals by cultivation at high altitudes, 
the author recalls his work on the lactic bacillus, 
from which similar conclusions can be drawn. C. 
Camichel, L. Escandk and E. Crausse : The 
similitude of mobile barrages. An experimental 
comparison between weir flow at tho Gentille works 
and on a reduced model, scale one-tenth. Henri 
Jumelle : The palm trees of Madagascar. AndrA 
Labarthe : The direct determination of mean 
pressure in thermal machines. A. Kastler : The 
polarisation of fluorescent light of pure mercury 
vapour. D. Chalonge and Mlle. L. Leeebvre : 
The prolongation of the ultra-violet absorption 
spectrum of ozone towards greater wave-lengths. 
Study of the ultra-violet absorption spectrum of 
ozone in the ultra-violet for wave-lengths between 
3385 A. and 3660 A. The length of the ozone column 
was 245 cm. and tho concentration of the ozone of 
more than 20 per oent. Jean Thibaud : The electro¬ 
static deviation and specific charge of the positive 
electron. Experimental studies on the deviations of 
a stream of positive electrons produced in magnetic 
and electrostatic fields. Mlle. M. L. Josien : The 
action of chlorine water on silver nitrate. Kinetic 
study. From a mixture of chlorine water and silver 
nitrate solution there is an immediate precipitation 
of one half the chlorine present as silver chloride. 
There is afterwards a slow decomposition of hypo- 
chlorous acid, with a further precipitation-of silver 
chloride, five-sixths of the chlorine present being 
finally precipitated. Pierre Jolibois : The graphical 
representation of chemical equilibria. Remarks on 
a recent note on this subject by Etienne, claiming 
priority. Pichot ; The action of electrolytes on 
solutions of kaolin. Curves are given showing the 
effects of changes in the variables, nature of electro¬ 
lyte, concentration of electrolyte, age of the colloidal 
solution of kaolin, opacity. Pierre Trunel : Some 
nitriles and ketones of bromo fatty aoids. J. Gubler : 
The age of the eruptive series of southern Indo- 
China (Cambogia and Cochin China to the west of 
Bassac). Louis Dubertrht : The structure of the 
eastern coast of the Mediterranean. A. Dorier : 
The larvaB of Parachordodes violaceus. This larva 
possesses specific morphological characters, allowing 
it to be easily differentiated from the known larvae 
of other Gordiace®. In its latent life, it remains 
alive in moist air for several months, and this sup¬ 
ports the hypothesis of a possible direct infection 
of terrestrial Coleoptera. Bunz6 Hayata : Some 
interpretations of the chromatic reduction. Blab- 
xnghem : Remarks on the preceding communica¬ 
tion. 
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August 16 ( C . R ., 197, 469-500). Helmut Hasse ; 
The theory of normio remainders in Galoisian exten¬ 
sions* Torsten Carlkman : Linear systems of 
partial differentials of the first order with two 
variables. Silvio Minetti : The geometry of the 
holospaoe of holomorph functions in a given domain 
and its connexions with the theory of ordinary 
differential equations. F. de Kok : Some properties 
of a function with a real positive part. Tchang 
Te-Lou : An abnormal regime of working of internal 
combustion motors. Errera and H. Brasseur : 
The specific inductive capacity of the water of 
crystallisation of alums. The results of measurements 
of eight alums are given ; it would appear that the 
dielectric constant is a measure of the force with which 
the water of crystallisation is retained by the solid. 
Constantin Hrynakowski and Casimir Kalinow- 
ski : The association of some derivatives of salicylic 
acid and the deformation of their molecules deduced 
from measurements of the molecular dielectric 
polarisation. George F. Jaubert : Respiratory 
apparatus making use of alkaline peroxides (oxyliths). 
A table is given showing the amounts of oxygen 
developed by the various peroxides proposed for 
use in this class of apparatus. It is pointed out that 
the nature and mode of incorporation of the catalyst 
used in addition to the poroxide is of importance. 
D. Schneegans : The subdivision of the Flysoh zone 
to the south of the Maurionne. Roger Lambert : 
Geological observations in the region between 
Agadez and Zuider (Niger). Mlle. Francoise 
Bloch and Louis G allien : A oopepod parasite of 
the eggs of Carcinua maetms (Ledthomyzon mamadis). 
Ch. Joyeux and J. G. Baer : The re-encapsulement 
of some larvae of cost odes. Georges Blano, M. 
Noury, M. Baltazard and Mlle. Fischer ; The 
presence in the louse of the Getulie squirrel of a 
recurrent virus of the Spanish-African type, patho- 
geriio for man and for the guinea-pig. Weinberg : 
Serotherapy of gangrenous appendicitis and of 
peritonitis. Statistical summary showing the reduced 
mortality due to the use of antigangrene and anti- 
colibacillus sera. 

Cracow 

Polish Academy of Arts and Sciences, May 1. A. 
Piekara : The dielectric polarisation of mixtures of 
nitrobenzene and hexane. The polarisation in the 
neighbourhood of the point of separation of the 
phases. S. Mbozowski : The depolarisation pro¬ 
duced by the addition of helium to the fluorescent 
vapour of iodine. Lester Strock : The crystallo¬ 
graphic and optical study of nitropentamine-cobaltic 
chloride. Summary of the results of work on the 
crystals of [CoNO^NH^JCl,. L. Marchlewski and 
W. Urbanczyk : The absorption of the Ultra-violet 
rays by certain organic substances (30). From a 
study of the absorption spectra of solutions of 
arabinose and rhamnose to which increasing amounts 
of sodium hydroxide have been added, the authors 
conclude that the selective character of the absorption 
of the ultra-violet rays in sugars is caused by a 
change from the original cyclic constitution to that 
of the aldehydic type. P. Pawlowski : Studies on 
the delphiniums of central Europe belonging to the 
‘Elatopsis Huth section* (1). The author does not 
agree with the classification now aocepted and 
suggests a division into two series, especially those 
of 'Montano and Biota, W. Friedbhro : Oncopkora 
dubiosa {0\ ffregaria) in the Miocene of Poland. L, 
MoNNri i Researches on the spermogenesis of Tethy* 


leporina and of some other gasteropoda. St. 
Mabkowski : Contribution to the knowledge of the 
development of the larva Tetratkyridium variabUe, 

Melbourne 

Royal Society of Victoria, May 11. W, A. Osborne : 
So-called reversible haemolysis. This varies greatly 
with different bloods. A good method is to take 
fresh defibrinatod dog’s blood and lake with double 
quantity of water, then add sufficient salt to re¬ 
establish osmotic pressure, and turbidity appears. It 
is an osmotic phenomenon os it is given by organic 
bodies such os glucose and glycerine. It is not given 
by uroa. The gradual disappearance of the turbidity 
is difficult to explain. W. II. Nioholls : Three 
species of the genus PrasophyUum , R. Br. Deals with 
the forms grouped under PraaophyUum fuacum , R.Br. 
which includes (l)the type form from Port Jackson, 

(2) P. alpinum , R.Br. (P. tadyeMianum , Rogers) and 

(3) the form known as P. fuacum in South Australia 
which is distinct from both and hero described as a 
new species, PrasophyUum pallidum. 

V r lENNA 

Academy of Sciences, June 16. Richard Weiss and 
Karl Bloch : The reactions of o-phenylene-bia- 
(phenylglyoxal) and the retro-benzyl ic acid rearrange¬ 
ment : preparation of 2 : 3-diphenyl-1 : 4-dioxy- 
naphthalene. Anton Kailan and Simche Schwkbel : 
Esterification velocities of alcohols in acetic acid (2). 
The esterification velocities of a number of alcohols 
dissolved in acetic acid have been determined from 
the velocities of increase of the freezing point depres¬ 
sion. A double linking or a phenyl or nitro group in 
the alcohol diminishes the velocity most when nearest 
to the hydroxyl group, but less in the second nearest 
than in the third nearest position. Solutions con¬ 
taining 0*15-0-3 mol. of the alcohols per kilogram of 
acetic aoid show molar freezing point depressions of 
2-98°-3-77°, but for equally concentrated solutions 
of the acetic esters the almost constant value 3*79° 
is obtainod. Otto Brunner, Hans Hoeer, and 
Rosa Stein : Amyrins (3) : constitution of sapotalin 
and of the hydrocarbon C 14 Hi S . Oxidation of sapo- 
talin, obtained by dehydrogenation of amyrins by 
means of selenium, gives a quinone, which may be con¬ 
verted into 3 : 4-dimethylphthalic acid. The constitu¬ 
tion of sapotalin as 1:2: 7-trimethylnaphthalene is 
thus confirmed. The hydrocarbon, C 14 H M , which 
gives mellophanic acid as sole oxidation product, is 
1:2:6; 6-tetramethylnaphthalene. Ernst Bkutel 
and Artur Kutzelniog ; Sorption of iodine vapour 
by certain inorganic substances. Zinc oxide obtained 
by heating the basic carbonate at 300° absorbs iodine 
vapour with avidity and becomes deep reddish- 
brown. This colour is regarded os a transparence 
colour of a thin iodine film, modified by the optical 
behaviour of the sorbent. Within limits, the iodine 
content is related linearly to the logarithm of the 
proportion of light reflected. Stephan Pelz : The 
crystal photo-effect of coloured rock-salt. Illumina¬ 
tion of a narrow strip of a rock-salt crystal, coloured 
by exposure to radium and placed between two 
electrodes, one earthed and the other connected with 
a Wulf filament electrometer, generates a ourrent 
owing to diffusion of electrons from the illuminated 
to the non-illuminated portion of the crystal. For 
low intensities of the light, the current is proportional 
to the intensity, but not to the total energy absorbed. 
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Iueps Merhaut and Helmut Wallner : Abnormal 
scattering of a -particles at heavy metals. Gerhard 
Kirsch and Hertha Wambaohhr : Velooity of 
neutrons from beryllium. Neutrons emanating from 
beryllium oonsist of a number of groups of neutrons 
with similar velocity, each position of excitation 
corresponding with several neutron velocities. Fifteen 
of those velocities havo been observed and found to 
be distributed moderately regularly over the interval 
1—5x10® cm. per second. Karl JPrzibram : (1) 
Recrystallisation and coloration (4). Retardation of 
the recrystallisation of pressed potassium bromide 
crystals by exposure to radium affects only nucleus 
formation and not growth of the grains. (2) Plasticity 
and hardness of alkali halide crystals. Determinations 
of the plasticity coefficient b (previously defined) and 
of the Brinoll hardness have been made for sodium 
bromide and iodide and potassium iodide. For one 
and the same cation, 6 is, as a first approximation, a 
linear function of the lattice constants. Anton 
Skrabal and Alfred Zahorka : Velocity of 
hydrolysis of the simple others. The velocities of 
hydrolysis of diethyl, ethyl isopropyl, and di-isopropyl 
ethers at 55°-95° ( with p-toluenesulphonic acid as 
oatalyst, are in the ratios 1 : 10 : 33. For diethyl 
ether the half-life period is 90,300 years at 25°, this 
being the slowest acid hydrolysis yet measured. For 
the mixed ethyl isopropyl ether, the constant lies 
between the geometrical and arithmetical means of 
the values for diethyl and di-isopropyl ethers. Anton 
Skrabal : Calculation of the reaction velocity as a 
function of the temperature. A method is given for 
calculating the constants of velocity-temperature 
functions which obviates the disadvantages of the 
least square or approximation methods. A. Fried¬ 
rich : Fission of glueoso by alkali in an atmosphere 
of nitrogen. The action of alkali on glucose is accom¬ 
panied by formation of acid and in its first stage 
seems to be a molooular reaction between one molecule 
of alkali and one molecule of the sugar. With excess 
of alkali and continued heating the consumption of 
alkali increases somewhat. The acids produced com¬ 
prise formic, acetic and glycoilic, and the aldehydic 
or other derivatives separable as hydrazine com¬ 
pounds aro mostly 4- or 5-carbon atom compounds. 


Forthcoming Events 

[Meetings marked with an asterisk are open to the public.] 
Thursday, September 28 

International Federation of Eugenic Organisa¬ 
tions, at 8—(at, the Royal College of Surgeons, Lincoln’s 
Inn Fields, London).—Prof. Hems Maier: “Some 
Aspects of Sterilization in Switzerland” (in English)*. 

Saturday, September 30 

School Nature Study Union, at 2,30-6.—Bi-annual 
Nature Study Exhibition at the Institute of Education, 
Southampton Row, W.C.l. 


Official Publications Received 

Great Britain and Jkbiahd 

Department of Scientific and Industrial Research. Building Science 
Abstracts. Vol. «(New Series), No. 7, July, Abstracts Nos. 1110-1206. 
Pp. 217-248. (London: H.M. Stationery Office.) If. fld. net, 
Norman l.ockyer Observatory. Director's Annual Report, April 1, 
1032-March 31, 1933. Pp. 8. (Sldmouth.) 

East African Agricultural Research Station, Amanl. Fifth Annual 
Report, 1982-38. Pp. 47. (London : H.M. Stationery Office.) If, net. 
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Journal of the Chemical Society. August. Fp. iv+917-1111-I-vilL 
(London : Chemical Society.) 

The Quarterly Journal of the Geological Society of London. Vol. 
89, Part 3, August 25th. Fp. IxxxvU-cxxill+201-866 +plates 19-33. 
(London : Longmans, Green and Co., Ltd.) 7f. 6d. 

University of Birmingham : Executive Board of Mining Research. 
Report nn the Work of the Mining Research Laboratory daring the 
Year 1032. Fp. 17. (Birmingham.) 

The Botanical Society and Bxdiange Club of the British Isles. 
Vol. 10. Part 1: Report for 1932 (with Balance Sheet for 1932). 
By William Harrison Pearsall. Fp. 4 4+55 plates. 10f. Vol. 10, 
Part 2 : Report for 1032 of the Botanioal Exchange Club. By Dr. 
W. A. Sledge. Pp. 425-457. 4f, (Arbroath : T. Buncle and Co.) 

The Edinburgh and East of Scotland College of Agriculture. 
Calendar for 1933-1934. Pp. 92. (Edinburgh.) 

Publfc Museum, Gloucester. Occasional Pni*ers No. 1: Catalogue 
of Potters’ Stamps on Terra High lata found In Gloucester. By diaries 
Green. Pp. 14 + 1 plate. (Gloucester) 6d, 

Battersea Polytechnic, Battersea Park Road, London, S.W.ll. 
Evening and Afternoon Courses and Classes : Calendar for the Session 
1933-1034. Pp. 31. TtrchnicaL College for Day Students and Day 
School of Arte and Crafts : Calendar for the Session 1033-1034. 
Pp. 4H. 3 d. Domestic Science Department and Training College: 
Calendar for the Session 1933-1934. Pp. 32. 3d. Department of 

Hygiene and Public Health : Calendar for the Session 1933-1934. 
Pp. 24. 3d. (London.) 

Proceedings of the Edinburgh Mathematical Society. Serlos 2, 
Vol. 3, Part 4. August. Edited by Prof. H. W. Turnbull and Dr. 
E. T. Copson. Pp. Hi + 231-811. (London: G. Beil and Sous, Ltd.) 

Journal of the British Society of Dowsers. No. 1, September. 
Pp. 20. (Lindheld.) If. 

Other Countries 

Journal of the Faculty of Agriculture, Hokkaido Imperial Univer¬ 
sity. Vol. 35, Fart 1: A Contribution to the Knowledge of Regenera¬ 
tion in Higher Plants. By Kinxlro Kakeslta, Pp. 100. (Tokyo: 
Manirun Co., Ltd.) 

Report of the Aeronautical Research Institute. TdkyO Imperial 
University. No. 9ti : Thermal Convection of Liquid, laden with 
sonic Powder. By Yoneklto Hudlno. Pp. 419-433 4 plates 10-18. 
(T6ky5 : Koselkal Publishing House.) 30 son. 

The Science Reports of the National Tslng Hua University. Series 
A : Mathematical and Physical Sciences, Vol. 2, No. 2, July. Pp. 
75-141. (Peiping.) 1 Mexican dollar. 

Proceedings of the United States National Museum. Vol. 82, Art, 
23 : A New Protozoan from the Larva of the Beetle Osmodenw 
scabra. By Clarke Courson ZellfL (No. 2904.) Pp. 3 + 2 plates. (Wash¬ 
ington, D.C. : Government Printing Office.) 

Ceylon. Part 4 : Education, Science and Art (D). Administration 
Report of the Director of Agriculture for 1932. By Dr. W. Youngman. 
Pp. D177. (Colombo : Government Record Oflicc.) 1.80 rupees. 

Indian Journal of Physics, Vol. 8. Part 1, and Proceedings of the 
Indian Association for tlw Cultivation of Science, Vol. 17, Part 1. 
Conducted by Sir C. V. Raman and Prof. K. 8. Krishnan. Pp. 03. 
(Calcutta.) 2.8 rupees : 3f. 

Journal and Proceedings of the Asiatic Society of Bengal. New 
Series, Vol. 2L 1931, No. 3. Pp. 327-477. (Calcutta.) 3.12 rupees. 

Bureau of Education, India. Pamphlet No. 80 : Question Papers 
set for the Chiefs’ Colleges Diploma and Higher Diploma Examina¬ 
tions, 1932. Pp. ill +07. (Delhi: Manager of Publications.) 1,2 
rupees; 2f. 

Proceedings of the Imperial Academy. Vol. 9, No. 7, July. Pp, 
xlx-xx + 285-340. (Tokyo.) 

Annual Report of the Director of the Institute for Science of Labour 
for 1932. Pp. li+25. (Kuraslki.) 00 sen. 

Rubier Research Institute of Malaya. Annual Report, 1932. Pp, 
U +148. 1 dollar. Planting Manual No. 5 : The History and Descrip¬ 
tion of Clones of Htvea brcuilumtis. By 0. E. T. Mann and C. C. T. 
Slmrp. Pp. 08. 2 dollars. (Kuala Lumpur.) 

Tanganyika Territory: Geological Survey. Annual Kfeport, 1932. 
Pp. 11 +40. (Dar es Salaam : Government Printer.) 2 s. *W. 

Trinidad and Tobago. Administration Report of the Conservator 
of Forests for the Year 1982. Pp. 24. (Trinidad : Government Print¬ 
ing Office.) lOd. 

U.S, Department of Commerce : Bureau of Standards. Bureau of 
Standards Journal of Research, Vol. 11, No. 1, July, Research Papers 
Nos. 673 583. Pp. 162. (Washington, D.O.: Government Printing 
Office.) 25 amts. 

Report of the Aeronautical Research Institute, TAkyfi Imperial 
University. No. 97 : The Lift on a Flat Plate placed near a Plane 
Wall, with Special Reference to the Effect of the Ground upon the 
Lift of a Monoplane Aerofoil. By Susumu Tomotlka, Takeo Nagamlya 
and Yositada Takcnouti. Pp. 60. (TukyO : Koseikal Publishing 
House,) 40 sen. 

Journal of the Faculty of Agriculture, Hokkaido Imperial Univer¬ 
sity. Vol. 32, Part 5 : Studies on the Rot-Disease of Rlcc-Sccdlings 
caused by Pytliium-Specles. By Belya Ito and Yoslo Tokunag*. 
Pp. 201-&28+plates 14-18. (Tokyo: Manuen Co,, Ltd.) 

Transactions and Proceedings or the New Zealand Institute. Vol, 
63, Part 8, June. Pp. ilif237-392 + plates 28a-40. (Dunedin.) 

Canada : Department of Mines ; Mines Branch. Gold In Canada, 
1933. Bv A. H. A. Robinson. (No. 734.) Pp. vll+92. (Ottawa: 
Acting King's Printer.) 20 cents. 


Catalog fm 

WUd-Barfield and Gibbons-Wild-Barfleld Box-Type Electric Fur¬ 
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The International Mind 
HP HE League of Nations has recently published 
a small book* giving in brief outline some 
idea of the gigantic task involved in co-ordinating 
into one grand homogeneous whole all the numerous 
and varied activities in the international world of 
culture—science, art, letters, music, education. In 
any one of these realms of intellectual work, 
considerable progress has already been made 
towards collaboration among the nations ; in any 
one of them it is indeed a lofty and shining light 
towards which the workers in each country look 
with earnest hope and expectation as a splendid 
ideal, the ideal of closer union, understanding and 
sympathy with their fellow workers in other lands. 
Some tentative excursions have already been made 
towards union in even larger and more compre¬ 
hensive groups, not limited to science only, or to 
art only, but overleaping the bounds of any one 
of these, wide as thoy are, and socking to form 
one grand solar system, as it woro, of all the worlds 
of culture. A thorough survey of what has already 
been accomplished would be a tremendous task, 
and the question that immediately presents itself 
is whether any such universal co-ordination is 
either practicable or worth while ; whether, that 
is to say, there is not an optimum limit even to the 
blessedness of that blessed thing co-operation ; 
and whether any larger body than those already 
existent would not bo altogether unmanageable 
and unwieldy and ineffectual. 

The main purpose of the League of Nations in 
its furtherance—or attempts thereat—of inter¬ 
national intellectual co-operation is to strengthen 
the bonds of peace among the nations, to create 
an atmosphere favourable to the pacific solution 
of international questions. 

The present little book is written around that 
great saying of Paul Valery: “A League of 
Nations implies a league of minds’*, and one of 
the main highways to peace is that of “Moral 
Disarmament”. It is assumed that this type of 
disarmament is best achieved by closer co-opera¬ 
tion of intellectual workers in every sphere. If 
by this is meant a strengthening of existing forms 
of collaboration, in each of tho numerous realms 
of science, art, letters, etc., without any grandilo¬ 
quent attempt to embrace them all in one huge 
omnibus organisation, then such co-operation will 
be entirely practicable and of great value. It 

* league of Nations. International Intellectual Co-operation. 193ft. 
Pp. X40+S plates. (Paris: International Institute of Inteueotaal 
Ob-ogaration; London: George Allen and Unwin, Ltd., 198ft.) 
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^appears, however, that the League wishes to add 
to all the existing forms of international fellowship 
yet another of extremely wide and oomplex 
character. It is a very difficult matter to get a 
clear and comprehensive idea of this new organisa¬ 
tion, or to form a considered judgment of its 
practical utility or moral value. As an effort in 
tlm cause of world peace it necessarily merits 
close and sympathetic examination. 

Prof. Gilbert Murray, president of the Inter¬ 
national Committee on Intellectual Co-operation, 
says, in a letter printed in the book before us, 
that such co-operation is the normal method of 
world government, and human progress, and has 
a two-fold purpose : first the advancement of 
knowledge and the maintenance of intellectual 
standards, and secondly the increase of mutual 
understanding and goodwill between nations. 

“Both these objects, as we understand them, 
require regular practice of international co-opera¬ 
tion in the fields of science, art, letters. For 
example, if we try to organise co-operation 
between museums or libraries in different nations, 
our object is both to make each institution more 
practically useful and also to encourage students 
and rosearohers in each country to look con¬ 
fidently to their colleagues in other countries for 
friendly aid/’ 

The organisation set up by the League consists 
of (a) an International Committee on Intellectual 
Co-operation which acts as the advisory organ of 
the Council and Assembly ; (6) three permanent 
institutions : an Intellectual Co-operation Section 
in the League Secretariat, an International 
Institute of Intellectual Co-operation in Paris, and 
an International Educational Cinematographic 
Institute in Rome ; (c) thirty-nine national com¬ 
mittees serving as a link between the International 
Committoe on one hand and intellectual life in the 
various countries on the other ; and (d) a large 
number of committees of experts. 

Nothing would be easier than to scoff at this 
further bewildering outbreak of the committee 
plague, to remind the League that each of the 
activities aimed at by the different parts of this 
new organisation is already being better done by 
existing bodies, or to demand proof of real useful 
practical achievement in the one thing which 
before all othors is said to be the principal aim 
of the new corpus, namely, the strengthening of 
world paaoe. But let us defer such facile criticism 
until we have attempted a better understanding of 
the new organisation and its work. 

A great part of its work is rightly concerned with 


education, including the revision of school books 
in a broad and impartial spirit free from excessive 
national bias, interchange of visits by students of 
different countries, adult education, workers* 
leisure and much else. In the field of political 
and economic studies the new body seems less 
happy. As a result of two conferences, one at 
Copenhagen and another at Milan, although the 
subject of debate was supposed to be specific, a 
pamphlet has been issued on “The State and 
Economic Life” than which it would be difficult 
to find a more discursive and general topic. Other 
parts of the programme deal with international 
collaboration in connexion with libraries and 
museums, preservation of ancient monuments, the 
“exact and natural sciences**, music and broad¬ 
casting, and so on. The new body works, as we 
have seen, through a vast number of committees 
of every conceivable typo—national and inter¬ 
national, executive and advisory, liaison and special, 
holds many conferences, and issues a goodly 
sheaf of pamphlets and periodicals. Among its 
periodicals are its monthly bulletin, its information 
bulletin, the Mouseion (a quarterly on museo- 
graphy) and some others. It also issues “Col¬ 
lections”, including conversations like the one on 
Goethe (200 pages) and another on the future of 
Western civilisation ; “Exchanges of Letters”, 
“Volumes” and “Cahiers”. 

Doubtless all this and the othor work which the 
International Committee on Intellectual Co-opera- 
tion proposes to take up has some relation with 
moral disarmament and the creation of an atmo¬ 
sphere favourable to the pacific solution of inter¬ 
national problems ; some of it doubtless has a 
very direct bearing thereon, but much appears 
to bo remote and indirect. As already pointed 
out, the most direct and valuable contribution to 
moral disarmament is the educational part of the 
programme. Education is undoubtedly the 
League’s most powerful weapon, and one can note 
with the utmost satisfaction and indeed enthu¬ 
siasm that this is given by far the most space in 
the present pamphlet. Practical results of real 
value are here being achieved. One could almost 
find it in one*s heart to beg the League to concen¬ 
trate practically all its energies on this particular 
manifestation of international fellowship, and to 
leave some of the other parts of its programme 
where its efforts appear to be attended with less 
happy results, and frequently lead only to intermin¬ 
able debate and profuse documentation of a rather 
dull and dreary sort. 
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IrnKctT the International Committee on Intel¬ 
lectual Co-operation, although it embraces letters 
within its scope, has not yet succeeded in finding 
a writer sufficiently gifted to infuse some fire and 
enthusiasm or soul-stirring eloquence into oither 
its written or spoken word. Even a good journalist 
or publicity man should have ample opportunity 
here for some real dynamic propaganda. But 
the League has always had a poor press ; and 
even though this Committee has been in existence 
for some years and claims to include within its 
capacious terms of reference every form of intel¬ 
lectual or cultural activity, it has hitherto 
entirely overlooked the Press. Perhaps it has 
supposed that the journalist is outside the pale 
of culture. However, it appears that this strange 
omission is shortly to be rectified. We may then 
hope that both in debate and in documentation 
there will bo better quality, more life and verve 
and energy, with perhaps some reduction in 
quantity. 

Education and the Press, these are surely two 
of the mightiest, forces for good or evil in the 
modem world, and if the League would bond all 
its powers and organisation to strengthen these 
as factors in the lasting i>eace of the world, would 
this not be better than dissipating its energies 
over too wide a fiold—a field already effectually 
covered in many of its most important sections ? 
The League might indeed make a thorough study 
of the work already being done by oxisting organ¬ 
isations and serve as a central clearing house of 
information on this very important matter ; for 
a systematic study of this sort has not yet, to our 
knowledge, been made, and the results would be 
of great valuo and interest. But it should surely 
curb with a strong hand any undue indulgence 
in the committee habit, interminable indefinite 
debate, and verbose documentation. Under the 
growing burden of this latter the intellectual 
worker in every land already groans ; and both 
his means and his time in these difficult days are 
very limited. In most cases he already has as 
much opportunity as ho needs or can make use 
of for co-operation with fellow workers in other 
countries. He is afflicted at times, moreover, 
with an uneasy feeling that, so far as the gospel 
of moral disarmament is being urged on the oul- 
tured classes, it is merely a case of preaching to 
the converted ; for the mighty forces which 
unleash the dogs of war, the black clouds which 
wriftly gather on the political horizon, the sudden 
storms of passion and hatred : Whence and what 


are they ? How far can they be governed by 
international intellectual co-operation ? Yet we 
must reach forward to this also, with faith and 
hope amid much gloomy uncertainty. This, too, 
can be made a potont factor in world peace, 
especially in the realms of education and tjbe 
Press, and indeod in every realm of intellectual 
activity. The League of Nations should certainly 
occupy itself with the two specifically mentioned ] 
but whether it should embrace all the others seems 
a little doubtful. W. G. L. C. 


Max Planck's Mechanics 

(1) General Mechanics . Pp. ix-f272. 12s. net. 

(2) The Mechanics of Deformable Bodies. Pp. 
vii + 234. lOw. f \d. net. (Being Vols. 1 and 2 of 
“Introduction to Theoretical Physics”.) By 
Prof. Max Planck. Translated by Prof. Henry L. 
Brose. (London : Macmillan and Co., Ltd., 
1932, 1933.) 

ECHANICS has always been regarded as 
the comer stone of natural philosophy 
and it is fitting that an introduction to theoretical 
physics should begin with a study of the laws of 
motion of material bodies. Theso two volumes 
form such a commencement and prepare the way 
for the three other volumes on electricity and 
magnetism, light and heat which have already 
been reviewed in theso columns (Nature, 130 , 
943; 1932). 

When an independent discoverer and a recog¬ 
nised authority of the calibre of Prof. Max Planck 
takes in hand the task of writing textbooks, it 
behoves all teachers of the subject to pay attention 
to his methods and procedure. He points out that 
“the difficulties with which the student has to 
contend when ho first enters the realm of theoretical 
physics are more often concerned not with the 
mathematical form, but with the physical content 
of the ideas which are presented to him.” Accord¬ 
ingly the method adopted is that of presenting the 
structure of mechanics not as something already 
given, but as something which has been evolved 
Btep by step. This is essentially the point of view 
of Ernst Mach, who wrote in his “Science of 
Mechanics” : “The gist and komol of mechanical 
ideas has in almost every case grown up in the 
investigation of very simple and special cases of 
mechanical processes ; and the analysis of the 
history of the discussions concerning these cases 
must ever remain the method at onco the most 
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effective and the most natural for laying this gist 
and kernel bare.” 

In general, Planck’s treatment follows the same 
lines as were actually pursued when the science 
was being evolved, for the author holds that “the 
history of an exact science does not deviate 
markedly from its structure as developed logically”. 

In following out thiB fundamental principle, 
emphasis is placed on the physical ideas rather 
than on the mathematical formula. “For the 
compactness of a formula often makes the relation¬ 
ship which it expresses appear simpler than it is 
in roality ; this is because the real difficulty has 
been transferred to the definitions.” Poinear6 
once said that mathematics is the art of giving 
the same name to different things, but before this 
process can be effective as a scientific tool it is 
necessary to study carefully the points of re¬ 
semblance and also the points of difference in¬ 
volved in the things considered. What definitions 
are we to adopt in the study of mechanics ? To 
such a question Planck replies : “As a first intro¬ 
duction to a branch of knowledge, it is essential, 
in my opinion, that the ultimate definitions should 
not be placed at the beginning as ready products, 
but that their usefulness and necessity must 
impress themselves only in the course of presenta¬ 
tion in discussing definite problems.” 

In illustration, we may consider Planck’s treat¬ 
ment of the fundamental concepts of force and 
mass and the laws of motion. The difficulty here 
met with is partly heuristic but largely philoso¬ 
phical, for it is related to the attempt to build up 
an external or objective world in correspondence 
with the subjective world of sense impressions. 
This problem has been discussed by Planck 
himself in recent works, as, for example, in his 
Guthrie lecture on “Causality” delivered before 
the Physical Society on June 13, 1932. Here he 
distinguished between the world of the senses and 
the world picture of physics which contains 
nothing but symbols. It is only in this world 
picture that events are strictly determined causally. 
The Jaw of causality is itself a heuristic principle. 

In § 7 of his “General Mechanics” Planck says : 
“the main object of mechanics is to find the 
motion which results from a prescribed cause”, 
and then proceeds to enunciate the principle of 
inertia, known as Newton’s First Law of Motion, 
in the form : “A material point which is deprived 
of all causes of motion moves uniformly and 
rectilineariy.” He tells us that we must not 
regard the principle of inertia as obvious or as a 


mere definition. But this statement surely implies 
that the student is already familiar with the idea 
of a “cause of motion”. 

It is not until § 8 that the word ‘force* is intro¬ 
duced. If we produce a change of motion by 
means of our muscles we experience a feeling of 
exertion “which is incapable of being defined more 
precisely as a sensation, but whose intensity is 
certainly related causally to the amount of accelera¬ 
tion produced. We shall, therefore, use the 
sensation of our muscular sense as a measure for 
the cause of the acceleration, and so call the 
cause of the acceleration the ‘force’ which we 
exert”. 

To the reviewer it seems most natural and 
convenient, at least in teaching, frankly to accept 
the concept of ‘force’ as derived from our sensa¬ 
tions, and to use it as Newton seems to have done 
as one of the primary ‘indefinaides', Experiment 
then teaches us that a more intense muscular 
sensation corresponds to a greater acceleration, 
and a more precise definition may be introduced. 
Planck sets the force proportional in magnitude 
and sign to the acceleration that is produced in a 
given body. “This method of defining a funda¬ 
mental physical concept by first referring it back 
to a specific sense-impression and then supple¬ 
menting and refining this first primitive definition 
by moans of a second definition is the one usually 
adopted in physics and is probably the only 
possible one.” 

Planck’s definition of force based on acceleration 
is still further generalised later in the volume after 
a discussion of Hamilton’s principle. 

“But see ! Tait writes in lucid symbols clear 
One small equation ; 

And Force becomes of Energy a mere 
Space-Variation. ’ ’ 

Unfortunately Tait, followed by Clerk Maxwell 
in his famous poem, fails to give any satisfactory 
definition of ‘energy*. 

In § 9 Planok introduces the concept of mass'. 
Experiment teaches us that it requires a greater 
effort to accelerate or retard on iron sphere in a 
definite way than a wooden sphere of the same 
size. Hence we say that the iron sphere ‘has more 
inertia* than the wooden sphere. The constant of 
proportionality in the relationship between force 
and acceleration we call the inertial mas* of the 
body. 

Attempts have been made by Mach and others 
to define mass without introducing the concept oif 
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force by employing the Third Law of Motion, but 
it is difficult to see how such definitions can remain 
valid when the range of experiment is extended to 
velocities approaching the velocity of light. 
Einstein’s theory of relativity has disclosed an 
intimate relationship between mass and enorgy 
and it may now be said that the great conservation 
laws of physics, as regards matter, momentum 
and energy, are no longer three but are fused into 
a single Jaw—that of the conservation of energy. 

Mechanics is defined as the study of the laws of 
motion of material bodies, and as the simplest 
material l>ody is one the spatial dimensions of 
which are vanishingly small compared with all the 
dimensions that play a part in its motion, Part 1 
of the “General Mechanics” is concerned with the 
mechanics of a material point. Since any actual 
body rnay l>e regarded, subject to the limitations 
imposed by quantum theory, as composed of 
material points, Part 2 of this volume deals with 
the mechanics of a system of material points. 
Here it is assumed that the bodies discussed are 
rigid, but strictly spoaking all bodies are deform¬ 
able, that is, they are susceptible of a change of 
form either as a whole or in some of their parts. 
Accordingly a separate volume is devoted to the 
“Mechanics of Deformable Bodies”, the funda¬ 
mental assumption made being that the space 
occupied by a body is continuously filled with 
matter. 

These two volumes form an excellent introduc¬ 
tion to more detailed textbooks and advanced 
treatises, and may be warmly recommended to 
students of applied mathematics or theoretical 
physics. H S. Allen. 

Life and Love in the Universe 

The Living Universe. By Sir Francis Young- 
husband. Pp. x+252. (London: John Murray, 
1933.) 10d. fid. net. 

IR FRANCIS YOUNGHUSBAND has offered 
us a worthy memorial of his seventieth birth¬ 
day. His book is not a contribution to science, 
nor can it be said to contain anything novel either 
of a philosophic op a religious kind. Yet it is new 
and strongly inspiring, because it is something 
beyond all these, and, by drawing on ideas of all 
these fields and enforcing them with remarkable 
fervour and personal sincerity, it transfuses an 
ideal of unity, hope and love. 

Sir Francis begins with a statement of the 
orderliness of the universe, inferring from it the 


presence of universal mind, and then presents an 
admirable sketch of evolutionary biology (based 
mainly on Wells and Huxley’s “Science of Life”). 
From this he goes on to deduce the supremacy of 
creative love, manifested in the production of new 
creatures from the union of diverse but con¬ 
verging elements at each level of existence. The 
highest human type naturally dominates his 
scheme and lie finds in the purest mysticism the- 
goal of human thought, and the best guarantee 
for the upspringing of similar manifestations of 
life both in the future of the earth and—his boldest 
and most original flight—throughout the universe 
as a whole. He sketches wliat such more perfect 
beings would bo like in the imaginary planet of 
Altair, Why should we not conceive among the 
unnumbered starry nebulae which are swimming 
into our ken, an unlimited supply of possible 
places where life on various levels and in various 
forms may be developed ? Life-germs, diffused 
throughout the universe, have been imagined 
by many thinkers. The ‘maybes’ in this part 
of the book naturally occur rather frequently, 
but the ‘maybos 1 , actually delineated, follow in 
the main lines of their growth the conditions 
observed by life on earth. Growth, sensitiveness 
to outside stimulus, power of choice and move¬ 
ment and power of reproduction, these are the 
universal characteristics. On these we may base the 
conception of a rhythmic universe. “The living 
universe is an ever-living universe—lovely, loving, 
lovable. Of it ami by it, we are made. And of it 
we remain, ever helping to make it. We partake 
in making the universe to be as the univorse has 
made us. And as the uni verso has loved us, so 
do we love it.” 

These are the concluding words of the book and 
express its spirit. It is needless to dwell on their 
extreme generality or the ease with which the 
critical mind may perforate the case with 
questions and contradictions and difficult cases. 
It is a more congenial and, in the end, a 
more useful task, to point out how much of 
solid truth there is in it, and how by absorbing 
the ideal elements which Sir Franois Young- 
husband puts into prominence, we may, at least 
in our sublunary sphere, do something to promote 
the spirit which he would have us believe pervades 
the whole. Thore is clearly great need among us 
of the sympathy, fine feelings, ardent aspirations 
and confident hopes which inspire his work. To 
dwell on these is to increase them. The book 
needs no other justification, though there is 
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another on the purely intellectual side. It is a 
highly stimulating thing and often leads to real 
disooveries, to look for analogies in the complex 
manifold which our nature and the world present 
to the mind, so long only as the critical faculties 
are awake to control the resultant theories. Sir 
Francis is in the line of the Pythagoreans. If he 
can find in the universe more perfect beings 
beckoning us on by their example, if he can 
persuade mankind that the universe, as one, is 
labouring to maintain and multiply to infinity 
the things that we recognise as best on earth, he 
will give fresh force both to mind and spirit. As a 
storehouse of such thoughts, we believe that the 
book has been built to good purpose and that many 
will come back to it in future. F. S, Marvin. 


Conifers and Sempervivums 

(1) Conifers in Cultivation: the Report of (he 
Conifer Conference held by the Royal Horticultural 
Society , Nov. 10-12 , 1931. Edited by F. J. 
Chittenden. Pp. ii-f 634 + 84 plates. (London : 
Royal Horticultural Society, 1932.) 21*. 

(2) An Account of (he Sempervivum Group. By l>r. 
R. Lloyd Praeger. Pp. ii+265. (London: 
Royal Horticultural Society, 1932.) To Fellows, 
16*.; to non-Fellows, 21*. 

HE two volumes under notice are official 
publications of the Royal Horticultural 
Society. The first is the report of the Conifer 
Conference held by the Society in 1931, and its 
634 pages are filled with information on conifers. 
Forty years had passed since the previous Conifer 
Conference was held, and during that time many 
new species had boon introduced ; therefore the 
Conference had a peculiar interest to all who are 
concerned with trees. Every effort was made to 
ensure the success of the undertaking, and visitors 
were unanimous in their opinion that no such 
collection of plants and cut specimens had ever 
before been brought together. 

As the Council of the Society was particularly 
anxious to try to establish uniformity for the 
names used for various species, a list of the kinds 
usually grown out of doors in the British Isles 
was compiled, in which the names now looked 
upon as correct according to the international 
rules on nomenclature were given, with many of 
the more important synonyms. This list appears 
in the early pages of the book and is followed by 
the fifteen papers read at the Conference, some of 


which are well illustrated. An acoount of the 
plants and cut specimens follows, then about 300 
pages are devoted to statistical returns of oonifera 
growing in 240 gardens and pineta in Great Britain 
and Ireland. The book will be found to be valuable 
alike from arboricultural and historical points of 
view. 

The second book is a monograph of semper¬ 
vivums by Dr. R. Lloyd Praeger, and it is very 
well done. The sempervivums present many 
botanical difficulties, for they hybridise so freely 
that it is very difficult to raise a species true to 
name from seed taken from cultivated plants or 
from wild plants where two or more species are 
growing in close association. Fortunately, all the 
species can be increased by offsets, therefore seed 
need not be relied upon. 

Botanists working upon this group of plants 
are faced with another difficulty, for owing to the 
succulent nature of stems and leaves, they are 
difficult to dry and it is almost impossible to 
make a conclusive study of the species from 
dried plants. Therefore Dr. Praeger went to a 
great deal of trouble in collecting living plants 
in their native hauntB from which to make his 
descriptions. 

The work is divided into two parts, general and 
systematic. In the first part the author discusses 
systematy, history, hardy and tender kinds, 
variability, hybrids, parasites, epiphytes, terato¬ 
logy, the place of sempervivums in the garden, 
cultivation and economic uses; and in part two, 
which extends from p. 34 to p. 266, the various 
speoies&re dealt with systematically under sec¬ 
tional headings. The descriptions are accompanied 
by excellent botanical drawings, and the book is 
concluded by a good index. 


A Square Meal 

Food t Healthy Vitamins. By Prof. R. H. A. 
Plimmer and Violet G. Plimmer. Fifth edition. 
Pp. xii +143, (London, New York and Toronto : 
Longmans, Green and Co., Ltd., 1932.) 3*. 6 d. 

N EARLY forty years ago, widespread interest 
was aroused by the disooveries of new and 
unsuspected gases in the air around us; to-day the 
man in the street and even more the woman at 
home is interested in vitamins—those surprising 
and apparently essential constituents of our foods. 
Ten years ago their very existence was disputed 
by the ‘die-hards' of the calorie school of nutrition t 
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during the last few months three of them have 
been isolated in a pure state and day by day new 
facts come to light about thorn. A new science 
has dawned, that of proper feeding : it is one 
immediately available for everyone, it wants but 
little more than common sense for its application. 
We now know that much of what we eat is of little 
value to us by itself excopt as a source of heat ; 
that for perfect health our daily food should include 
certain ingredients which are easy and inexpensive 
to procure ; that even the humblest can have a 
balanced diot, and indeed that often the rich are 
the worst nurtured. The now learning must be 
spread abroad, spread by honest writers with 
accurate knowledge of the facts and not by cranks, 
or still worse in the form of advertisement of 
would-be proprietary articles claimed to be rich 
in vitamins. 

Pioneers in this field have been Prof, and Mrs. 
Plimmer, whose little book, launched in 1925 when 
just enough was known with certainty to make it 
safe to apply the new doctrines in every household, 
has now reached its fifth edition. Their writing is 
based on a coloured chart termed ‘a square meal’, 
on which are indicated the foods supplying the 
vitamins A and D, B or B lt C, B t or G, whilst 
outside the coloured areas are listed the foods of a 
similar nature which do not supply the vitamins. 
All that it is needful to know is contained in this 
chart, which indeed should be hung up over every 
housekeeper’s desk, but the book contains a great 
store of practical lore besides. 

Civilised man has no instinct for choosing the 
right kind of food amongst the abundance of 
products, most of them artificial, which are offered 
to him to-day. Even the farm animals are fed 
on sophisticated materials of low nutritive value 
in relation to, vitamin content. 

However, the new knowledge is spreading fast, 
and man and beast alike will be fed more rationally 
in future, until perhaps newer information sets us 


going on other lines. In the meantime, we have 
scientific confirmation of our convictions that 
flavour is an indication of quality and that small" 
green vegetables are superior to large pale growths, 
deep-yoked eggs preferable to pale yellow ones, 
and above all that the value of butter can be 
judged by the depth of its colour though, before 
this is practicable, all form of artificial colouring 
of it must be prohibited. Surely this is a piece of 
legislation which is urgent. 

As the result of the frequent rovision, the 
Pliminers' book rises superior to any possible 
friendly criticism. The insertion of dates after 
references to individual workers enables the 
student to seek out the original work in the bio¬ 
chemical literature : it would be obviously out of 
place to insert references in a book of universal 
appeal of this type. 

Our literary contemporaries from time to time 
remind us of the services rendered to man by 
'Mrs' Beeton’, and there must be many who have 
gained in girth as the result of the labours of her 
disciples, often to the subsequent advantage of 
‘Harley Street’. Under the Plimmer regime, 
'Harley Street’ will be no more, actuaries will have 
to revise their mortality tables and the growers 
of fresh food will become prosperous unless the 
chemist, as is indeed likely, first learns to synthesise 
the vitamins. 

It is remarkable that with a considerable know¬ 
ledge of their structure available, there is all the 
more uncertainty as to how vitamins act in the 
•process of metabolism. Even if they take part in 
the oxidation-reduction cycle of ohanges, it is 
difficult to understand why they should be essential. 
So, as always, one discovery only brings more 
problems in its train. 

Such a book should bo read by everyone ; it 
concerns each of us and may save us suffering. 
Its teachings hold the elixir of life which the 
alchemists so diligently Bought of yore. E. F. A. 


Short 

Principles of Radio Communication . By Prof. 
John H, Moreoroft, assisted by A. Pinto and 
Prof. W. A. Curry. Third edition, thoroughly 
revised. Pp. xvih + 1084. (New York : John 
Wiley and Sons, Inc.; London : Chapman and 
Hatt, Ltd., 1033.) 46s.6d.net. 

“Tbb big Ijloreoroft” is so familiar to every serious 
worker on radio communications that little more 
th m ‘welcome* need be said of this third edition. 

eb&pter remains the least satisfactory in 


,evie ws 

the book, since the most difficult of all the tasks 
of authorship is to be at once olemontary and 
accurate; the later chapters gain from the com¬ 
pact aocuraoy of technical 'shorthand*. The work 
of bringing into perspective the substantial ad¬ 
vances registered in the five years between editions 
has, on the whole, been skilfully and successfully 
done. It must, however, be suggested that the 
accounts of fading, direction-finding, and indeed 
of all the phenomena of ionospheric 'reflection* 
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would have been better done had the author relied 
less exclusively on the Proceedings of the Institute 
of Radio Engineers —excellent as they are—as a 
source book, and come to British publications 
which were available before June 1932, the date 
of the preface to this edition. Tho structure and 
properties of tho ionosphere are, quite certainly, 
more satisfactorily discussed in the British than 
in the American papers. 

The extent of national unbalance in references 
may be judged from the following figures : cita¬ 
tions from Proc. I.R.E . 157, from other American 
periodicals (excluding tho publications of the 
Bureau of Standards) 100 ; from British periodicals 
10, German 5, French 1. “America 257 not out, 
the rest 24” is a score which may mislead the 
author’s young disciples in their most impression¬ 
able yoars. By way of contrast there may bo 
quoted as a random sample the corresponding 
figures from a recent British book, nominally 
restricted to British work :—British 20, American 
9, German 7, international 1. 

The proof-reader has somewhat scamped his 
work, but the general make-up of the book is 
good, and this third edition oan be cordially com¬ 
mended as a good general review of the very wide 
subject matter indicated in its title. 

Animal Industry in the British Empire : a Brief 
Review of the Significance , Methods , Problems and 
Potentialities of the Live-Stock and Dairying 
Industries of the British Commonwealth. By 
A. N. Duckham. Pp. xvii +239. (London: 
Oxford University Press, 1932.) 15s. not. 

In this book the author surveys the animal in¬ 
dustry of tho British Empire which, as he shows, 
is responsible for about two-thirds of its farming 
output. The range of efficiency is wide, varying 
from native management under which, in spite, 
of large numbers of animals, the marketed pro¬ 
ducts are only a few skins and hides, to intensive 
milk production as practised in Great Britain, 
where the annual gross output may be up to £50 
per cow. Great Britain stands first in value of 
output of animal products, this being estimated, 
in units of a million pounds, at 200 in 1928 out 
of a total Empire production of about 650; of 
the individual products milk comes jOftsily first, 
its value being about 200, while cattle for ,)^ef 
are valued at 100, wool about the same, and 
poultry, pigs and sheep each are valued at 
50. This gives the perspective on which the 
survey is based. The author then proceeds to 
study the separate countries, giving a general 
account of the live-stock conditions in each, 
discussing also tho physical and the economic 
factors concerned. Finally he disousses the question 
whether the Empire could or could not be made 
self-supporting for various items, 

The book brings together much useful informa¬ 
tion not easily available elsewhere and presents it 
in a readable form. Lists are given in an appendix 
of sources of further information. Altogether the 
book can be commended to,the student. 


Qmelins Handbuch der anorganischen Ghemie. 
Achte vollig neu bearbeitete Auflage. Heraus- 
gegeben von der Deutsohen Chemischen Gesell- 
sohaft. Bearbeitet von R. J. Meyer. System- 
Nummer 30 : Barium. Pp. xvi-f 390. (Berlin : 
Vorlag Chemie G.m.b.H., 1932.) 64 gold marks. 

Thk literature on barium compounds has been 
reviewed up to April 1932, and compounds which 
it forms with any of tho 29 elements preceding 
it in the system are described with the usual 
wealth of detail. Considerable space has naturally 
been allotted to barium sulphate. Thus the various 
results solubility determinations of this salt are 
tabulated and discussed. Whilst the values ob¬ 
tained at ordinary temperatures are moderately 
concordant, those near the boiling-point of water 
show wide discrepancies. In particular, gravimetric 
results appear to be very much higher than those 
calculated from conductivities, and natural barytes 
is said to give results about 15 per cent higher than 
the artificial salt. The physical properties of the 
element have been fully dealt with. These include 
atomic structure, mechanical properties, tables of 
wave-lengths of spectral linos and electrical con¬ 
ductivity, etc. 

Experimental Atomic Physics. By Prof. G. P. 
Hamwell and Dr. J. J. Livingood. (Inter¬ 
national Series in Physics.) Pp. xiii -t-472. (Now 
York : McGraw-Hill Book Co., Inc. ; London : 
McGraw-Hill Publishing Co., Ltd., 1933.) 30a. 

net. 

This introduction to atomic physics is based upon 
a course given at Princeton University, the purpose 
of the course having been to present the subject 
from a predominantly experimental point of view. 
Amongst the material included may be found 
radiation, atomicity of matter and olectrioity, 
thermionic and photoelectrio effects, line spectra, 
atomic energy states, X-rays and radioactivity. 
Sufficient theoretical discussion is givep to render 
the development systematic, but stress is laid on 
the experimental side and many experiments are 
described that are suitable for performance by 
students. Such experiments are by no means 
easy to arrange and this part of the book should 
make it of service to teachers who are planning 
a laboratory oourse on modem physics. 

Mirrors , Prisms and Lenses: a Text-Book of 
Geometrical Optics, By Prof. James P. C, 
Southall. Third edition. Pp. xxiv+806. (New 
York : The Macmillan Co., 1933.) 22s, 6d. net. 

This useful book on geometrical optics has been 
enlarged and improved by the addition of two 
now chapters. One of these deals with the micro* 
scope considered as being more or less typical of 
optical instruments, and the other treats of various 
subjects pertaining rather to physical and physio* 
logical optics yet having a bearing on the plan of 
the book as a whole. As in the earlier text, th« 
historical notes are well done and add greatly to 
the interest of the volume. 
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The Expanding Universe 


T HE suggestion made by de Sitter in 1917, 
based on the general thoory of relativity, 
that distant celestial objects would appear to be 
moving away from us, and the subsequent experi¬ 
mental discovery that the extra-galactic nebulse 
have radial velocities which are a simple linear 
function of their distances—these have been 
followed by consequences sufficiently exciting, 
even to a generation which has witnessed an 
almost complete revolution in our physical notions. 
The discussion arranged in Section A of tho British 
Association at the Leicester meeting, focusing 
aB it did a number of these later developments, 
roused very general interest. 

Sir Arthur Eddington, who opened the dis¬ 
cussion with a rapid review of tho problem, 
pointed out that the observational evidence, not 
strong enough in itself to warrant far-reaching 
conclusions, is backed by relativity theory which, 
although it does not predict the rate, demands 
an expanding or contracting universe. 

An application of the uncertainty principle 
helps to show that the theoretical rate of expansion 
is equal to that observed. If e is a unit vector in 
random direction, the uncertainty of position of a 
particle in space-time of radius R is Re. The mean 
of N particles used as a reference frame will have an 
uncertainty of position (Rfy/N)e y with a correspond¬ 
ing momentum uncertainty of hj2k.y/N jR.e, 
Taking into account the energy correspond¬ 
ing to this momentum vector, we find that, if 
ft particle is referred to the reference frame pro¬ 
vided by a random distribution of the other N 
particles of the universe, the proper mass of tho 
reference frame is m 0 = (h\/N)f2ncR. This makes 
m 0 intermediate between the masses of the proton 
and tho electron, if we assume the value of y/NIR 
given by the recession of the spiral nebulae. In 
an ordinary representation proper mass is attri¬ 
buted to the particle instead of to the reference 
frame, and in a one-dimensional problem the mass 
m would be directly transferred to the particle. 
Taking account of the dimensions of the problem, 
the apparent mass m of a particle (proton or 
electron) is given by 

10m* — 136mm 0 + m 0 * = 0, 

Prof. E. A. Milne pointed out that the observed 
motions of the extra-galactic nebulae are totally 
different from the motions of the planets in a 
solar system, from double-star orbits or from 
star-streaming. The nebulae are simply separating 
one from the other—a motion typical of particles 
in free flight, or possessing velocities sufficiently 
large to escape from the gravitational attraction 
erf the rest. Such a system must necessarily 
expand and the fastest particles will, at any given 
epoch, be the farthest. Moreover, the velodty- 
custance relation is one of simple proportionality. 
It i* suggested, ^therefore, that the system of the 
nebulas Is that of a system of particles in free 


flight, subject to negligible gravitational influences. 
Tho expansion is an inevitable kinematic 
phenomenon, and is the most natural thing in the 
world. 

In discussing the general kinomatics of a particle 
system, those systems only are selected in which 
all points are fully equivalent. Flat space is* 
chosen, the choice of space being open, ana it can 
be shown that the Lorentz formulae arc applicable ; 
it then appears that only one system of flow is 
possible, a flow which reproduces the observed 
expansion. Moreover, the observable volume of 
the system is finite and the density must slowly 
increase outwards from any observer. 

Dr. G. 0. MoVittio remarked that Lemaitre’s 
original theory assumed that a fair approximation 
to the facts might be obtained by treating the 
matter in the universe as if it wore diffused in the 
form of a cosmic cloud. But in actiial fact there 
are regions of condensation—spiral nebulse or 
stars—separated by comparatively empty regions. 
What is the effect on the theory of an attempt to 
take account of this discontinuous distribution ? 
The problem turns out to be intractable—we 
cannot solve even the problem of two particles. 
But a system in which we have one particle and 
the remainder of the universe a cosmic cloud may 
be handled, although the solution is not unique. 

The Einstein universe—one in which the cosmic 
cloud had everywhere constant density and a very 
small pressure, space being spherical and closed— 
is unstable. The theory of Lemaitro gave no 
indication of tho direction of motion of such a 
universe from its equilibrium position, and the 
theory of condensations was first developed in 
order to find out whether the condensation of the 
cosmic cloud into particles would initiate an 
expansion. Unfortunately the disturbance of the 
equilibrium is a second order effect and the 
problem is mathematically so complicated that 
no satisfactory method of solution has yet been 
evolved. The theory of condensations is much 
more helpful in the consideration of the question 
of cosmic time. 

Dr. W. H. McCrea dealt with tho relation of 
Milne’s theory to the general relativity theory of 
the expanding universe. De Sitter, on general 
relativity grounds, had predicted a systematic 
recession of distant nebulae, for which observational 
support accumulated. Lemaitre, Friedmann and 
others, using general relativity theory, arrived at 
the concept of an expanding universe, and an 
explanation of Hubble’s empirical law for the 
variation of recession-velocity with distance. 
Milne then suggested an explanation of the 
recession which might stir someone to the remark 
that, had it been propounded earlier, it might 
have saved us all the trouble of trying to fathom 
general relativity. But general relativity is really 
the best rfik-thematicai method for dealing with 
Milne’s phenomenon. Consider the simplest 
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solution of Milne’s problem. He chooses his space¬ 
time first and then seeks that gravitational law 
which will reproduce the actual state of affairs. 
General relativity, on the other hand, puts the 
gravitational law first and then seeks a form of 
space-time which will reproduce the actual system. 
The general relativity theory of the expanding 
universe admits a whole class of curved spaces. 
Choose the right one with X equal to zero, neglect 
the gravitational interaction of the particles and 
we obtain Milne’s universe as just considered. We 
then proceed to discuss the effect on Milne’s theory 
of an allowance for the detailed gravitational 
attraction of the particles. 

M. l’Abbd Lemaitre remarked that the theory 
of the expanding universe demands a modest age 
for the universe—a period a thousand times less 
than that dependent on the usual theory of the 
evolution of the stars. Can the expanding universe 
theory substitute for this slow evolution a more 
rapid process ? It is possible to envisage a process 
in which the universe in general starting with a 
small radius expands with a diminishing velocity, 
until the equilibrium radius is reached, when it 
will expand with an accelerated velocity. Interior 
regions of a somewhat greater density might fail 
to attain equilibrium and contract, while the 
universe at large continues to expand. Hence 
the rapid formation of nebulffi. A difficulty 
arises, inasmuch as for a condensation of the 
thousand millions suns required for a normal 
nebula the equilibrium radius is about 80,000 
light years, instead of the 1,000 light years radius 
of a typically elliptical nebula. Consideration of 
the energy turned into heat by the rapid concen¬ 
tration of diffuse matter into stars minimises this 
difficulty, and wo may picture stars and nebulae 
as being bom together in an astronomical instant, 
a sudden evolution of the universe taking the 
plaoe of a slow evolution of the stars. 

Prof, de Sitter’s masterly survey of the problem 
almost defies analysis. He discussed three of the 
* theories proposed for the explanation of the linear 
velocity-distance formula found for the recession 
of the spiral nebulae. He remarked of Milne’s 
theory that the frequency law of the velocities V 


of the spirals is rather artificial. But the principal 
objection to the theory is that it ignores the fact 
that on the relativity theory of gravitation, it is 
impossible for the velocities V to remain constant. 

‘Solution B’ of the general field equations of 
the relativity theory shows that the locus of a 
spiral is a hyperbola described with a variable 
velocity, the radial component of which, at large 
distances from the origin, is given by Vjc — ± hr, 
A special hypothesis, that the spirals are all on 
the receding branches of their hyperbolas, is 
required to give the velocities a positive sign. 
But the theory had to be abandoned because it 
roquires an ‘empty universe’, that is, a universe 
containing a density of matter so low as to be 
indistinguishable from zero. 

The solutions on which the third theory is hawed 
are due to Friedmann and to Lemaitre. In 
Lemai ire’s theory the formula Vic — hr is rigorous, 
and it provides the required adjustment between 
the observed coefficient h and the observed density. 

The shortness of the time that has elapsed since 
the ‘beginning of the universe’—that is, since the 
time of minimum mutual distances of the galaxies, 
as compared with the accepted ages of the stars, 
has been expressed by the statement that ‘the 
stars must bo older than the universe*. This 
sounds paradoxical, but there is really no paradox. 
The ages of the giant Redwood trees in California 
are of the order of 2,000 years but California, as 
a State, in lesg than a century old. We do not for 
this reason revise our estimate of the ages of the 
trees, but we. conclude that trees could live in 
California before California was bom. Similarly 
stars could exist in the universe before it attained 
its present configuration. 

One of the most important of the services which 
the British Association renders to the public is 
that of organising discussions which may assist in 
elucidating the more difficult scientific problems 
of the day. The expanding universe discussion 
was, perhaps, rather on the technical side, but it 
was memorable alike for the subject and for the 
personalities engaged therein, and it will rank high 
on the list of those great discussions with which 
the name of the Association is linked. A. F. 


Recent Developments in Television* 
By Aechibald Church, d.s.o., m.o. 


A LL development of the art of television is 
< recent. It is less than ten years since John 
Baird first obtained televised images of simple 
stationary objects such as a Maltese cross. He 
first demonstrated ‘real’ television, the instan¬ 
taneous reception of optical images of moving 
subjects, images of which had been transmitted 
by means of a variable electric current, on January 
27, 1926. Most of the scientific workers and 
publicists present at that demonstration, while 

* Fwm r read before Section A (Me the metical and Physical Schmoes) 
of the BritSsh Anodatlon at Leicester on September U. 


impressed by the achievement, were frankly 
sceptical of television ever achieving any position 
as a medium of entertainment or oi its being put 
to other commercial uses. The received images 
were recognisable, but blurred and flickering, and 
to many scientific workers, a proof of the impossi¬ 
bility of advance in television by a mechanical 
system of transmission and reception. Other 
scientific observers, though less antipathetio to the 
mechanical system, were unoonvinoed that tele¬ 
vision broadcasting would ever be prSotioable 
owing to the wide range of frequencies which 
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would have to be made available if images with 
detail comparing with that obtainable on a cinema 
screen wore to be received. This was the moro 
vital criticism of television, as it applied not only 
to the mechanical means by which Baird obtained 
his first results but also to any other means, for 
example, the utilisation of cathode rays, which 
might afterwards be enlisted in the service of 
television. 

Only minor modifications had been made of the 
original apparatus used when Baird gave his first 
demonstration to members of the British Associa¬ 
tion at Leeds in 1927. In 1926 the subject to be 
televised was bathed in light from a battery of 
powerful electric lamps. Between the photo¬ 
electric cells and the illuminated subject was a 
scanning device, a disc in which thirty holes were 
punched at regular intervals on a spiral and making 
five revolutions per second. The subject was thus 
scanned by a rotating optical clement strip by 
strip, each strip being presented in sequence to a 
light sensitive element, the photoelectric cells. 
The varying strength of electric current transmitted 
by the photoelectric cells modified 
the light in a neon lamp at the 
receiving end, and this varying 
single light source was scanned in 


turn by a ‘Nipkow’ disc syn¬ 
chronised with the disc at the 
transmitting end. The recon¬ 
stituted image, two inches square, 
was seen by looking at the neon 
lamp through the scanning disc. 
Synchronism was obtained by the 
use of synchronous motors. 



For the Leeds demonstration 


On February 9, 1928, Baird achieved an 
ambition to be the first to televise across the 
Atlantic. The signals were picked up in the 
presence of Reuter’s representative by an amateur 
operator at Hartsdale, a few miles from New 
York, the experimental receiver showing an 
image about three inches square on a ground 
glass screen. This Baird followed almost imme¬ 
diately by a transmission from London to the 
s.8. Berengaria in mid-ocean. According to the 
chief staff engineer of the vessel, the '‘image 
varied from time to time in clarity, but move¬ 
ments could be clearly seen, and the image, when 
clear, was unmistakable”. In those transmissions 
the wave-length used was 45 metres. The following 
yoar, using light spot transmission and cathode 
glow lamp with disc reconstruction, Baird demon¬ 
strated in engineering form at the British Associa- 
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‘noctovision' was used, the person FIG. 1. Schematic diagram of Bella and Uolweck's television apparatus, 

televised being shielded from the 

direot glare of the lamps by a sheet of ebonite. tion meeting in Capo Town, and the British 

In the meantime, however, Baird had made a Broadcasting Corporation agreed to provide 

further notable advance by his invention of the facilities for a series of experimental television 

light spot method of scanning. To quote the text broadcasts by the Baird system on the London 

of his patent: “The scene or object to be trans- B.B.C. transmitter. At this time, the trans¬ 
mitted is traversed by a spot of light, a light mission of wording for instantaneous news broad- 

sensitive cell being so placed that light reflected casts, telegram transmission in character, languages 

back from the spot of light traversing the object and other purposes was further developed by 

falls on the cell.” It is, in effect, an inversion Baird and transmissions of this kind were featured 

of the flood-lighting method, and possesses the in the experimental broadcasts, 

advantage that greatly increased signal strengths In July 1930, the Baird Company gave its 
are obtained with considerable diminution in the first public demonstration in a theatre, living 
intensity of the illumination to which the subject artists and cinema films being transmitted from 
of transmission is exposed. its studios in Long Acre, London, W.C.2, and 

Abroad, the method was almost immediately reproduced on a raulti-oellular lamp screen on 

applied by the Bell Telephone Company in the the stage of the London Coliseum. The same year 

United States in carrying out a television trans- the youthful Baron von Ardenne in Germany 

mission over a circuit between New York and commenced his researches on television, utilising 

Washington. The same year, 1927, Belin and the technique acquired in his development of 

Holweok achieved a measure of success in trans- cathode ray oscillograph tubos for the trans¬ 
mitting outlines and shadowgraphs using a mission and reception of television images, and 

cathode ray oscillograph (Fig. 1). The success of within a year earned the distinction of being the 

Baird had given an impetus to research in tele- first to demonstrate publicly cathode ray reception 

vision in several countries as the patent reoords comparable with that produced by mechanical 

of England, the United States, Germany and means. At first, von Ardenne received images 

Ffcanoe will testify. transmitted by mechanical means, but later, by 
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UBing a variable velocity constant intensity 
cathode stream instead of one of varying intensity 
and constant velocity, he was able to employ his 
cathode ray tubes for transmission and reception. 

Meanwhile, researches into the possibilities of 
cathode ray television wero engaging the attention 
of a large number of scientific workers in the 
laboratories of the Radio Corporation of America 
and its associated enterprises, independently by 
the Philco and other American companies, and 
by the Femseh A. G. of Berlin, in which the 
Baird Company are equal partners with Bosch, 
Zeiss-lkon, and Loewe. The last-named holds 
important von Ardenne patent rights. In the 
Femseh A. G. laboratories, research in cathode 
ray television was directed towards the develop¬ 
ment and utilisation of ‘hard’ tubes, that is, 
tubes at pressures below 10' 6 mm., as contrasted 
with the ‘soft' tubes in use by the Loewe Company, 


the advantage claimod for the hard tube being 
its long life, an important consideration. 

Proponents of mechanical methods, however, 
were by no means discouraged by the results 
obtained by the use of cathode ray tubes. The 
Baird Company, by using a mirror-drum instead 
of a Nipkow disc at the transmitting end, and 
at the receiving end using either a directly- 
modulated arc or a multiple Kerr cell in con¬ 
junction with a mirror-drum, was able to project 
fairly bright images on a screen about 6 ft. x 2 ft. 
in size, and demonstrated its results at the British 
Association centenary meeting in London, in the 
exhibition devoted to Mechanical Aids to Learning. 
This demonstration followed one in January 1931 
in the Baird Laboratories at Long Acre of three- 
zone television, three 30-line mirror-drums being 
used obtainan extended image. Later in the 
same month the Gramophone Company gave a 
similar performance in London at the Exhibition of 


the Physical and Optical Society, at which oinema 
films were transmitted by the multi-channel 
process and reproduced by means of a Kerr cell 
and mirror drum apparatus on a translucent 
screen. In the same year the Derby was televised 
by the Baird process. 

In 1932 five major events in the progress of 
television took place. Femseh A. G., the company 
organised to develop the Baird processes in 
Germany, built and installed a complete trans¬ 
mission equipment for the Ente Italiano per le 
Audizione Radiofoniche in Rome ; the Derby was 
televised and projected at the time of its occurrence 
upon the screen of a London cinema by the Bain! 
Company ; the British Broadcasting Corporation 
installed television transmission equipment de¬ 
signed by Baird Television Ltd., for regular 
transmissions from its London studio (Fig. 2) ; and 
the Baird Company designed and marketed a much 
improved home television re¬ 
ceiver, the Nipkow disc and 
neon tube of the old type being 
replaced by a mirror-drum and 
Kerr cell combination for pro¬ 
jecting the received image on a 
translucent screen : and Dr. 
Alexanderson, of the American 
General Electric Company, 
successfully transmitted and re¬ 
ceived television images over a 
light-beam, with apparatus and 
by methods similar to those 
demonstrated by the Marconi 
Company at Leicester at the 
recent meeting of the British 
Association. 

This year has been one of 
feverish activity on the part 
of all companies interested in 
the commercial exploitation of 
television, and of numerous 
independent research workers 
in various countries. Many 
interesting and ingenious modi¬ 
fications have been made in the cathode ray oscillo¬ 
graphs. The Femseh A. G. has made tubes with 
fluorescent ends with diameters up to 2 feet. Von 
Ardenne has devised a method of projecting the 
cathode ray beam from a plate within the tube on 
to an external screen. Von Mihaly has developed 
a mechanical system by .which the modulated 
light of the receiver is swept by a small rotating 
mirror at the axis of a stationary drum across a 
number of mirrors fixed on its inside surface, 
for which he claims superiority over the 
revolving mirror-drum. The Fefrnseh A. G, labora¬ 
tories have constructed beautifully accurate mirror- 
screws with 90 and 120 reflecting surfaces of stain¬ 
less steel. Dr. Vladimir Zworykin, the American 
research engineer, has made sensational claims for 
what he terms his iconoscope, which has been 
described as consisting of' t#o derlcea--a photo¬ 
electric mosaic on which a scene is focused by a 
lens system, and a cathode ray gun which wea 
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at this mosaic screen a stream of electron pro¬ 
jectiles. The signal plate on which the scene to be 
televised is focused may be about 4 in. x 5 in. in 
size and on this surface are millions of small 
photo-cells, each consisting of a minute silver 
globule sensitised by caesium. These globules are 
deposited on an insulating plate, such as a thin 
sheet of mica, the back of which is made con¬ 
ductive by a metal coating. Within the same glass 
bulb as the mosaic screen is the electron gun, 
which throws a beam of electrons at the screen 
and is made to sweep across the screen horizontally 
and vertically by deflecting coils as in an ordinary 
cathode ray tube. Whenever an electron hits a 
photocell, it neutralises part of tko charge on the 
associated condenser. This discharge current is 
picked up, amplified and transmitted to the 
receiving cathode ray beam which is moving 
across a fluoresoont screen in synchronism with the 
scanning beam. The varying discharge currents 
modulate this receiving beam and hence the screen 
at the receiver. It is reported that a similar 
device has been invented by Dr. 

Francis Henroteau, chief of the 
Dominion Observatory, Ottawa, 
who calls his invention the ‘super- 
eve’. If the claims can be backed 
up by practical demonstrations, a 
new and important advance will be 
made in television. 

Again and again in the last 
two years, it has been urged that 
finer resolution than that obtain¬ 
able with the 30-line standard, 

2*4:1 ratio, picture is necessary 
before television will become popu¬ 
lar. This may or may not be so, 
but the true nature of the present 

f iosition should now be realised, 
n the first place, it is easily 
demonstrable (and it has hi fact 
already been put forward) that, 
with a 10 kc./sec. band-width, the intelligence¬ 
time transmission characteristic of a channel (at 
a reasonable picture-speed such as 12*5 per 
second to minimise flicker) is most economically 
filled at about this number of lines and ratio. 

At the moment, pictures incomparably better 
than those possible with 30 lines, using mechanical 
reconstituting devices, are obtainable with cathode 
ray receiving apparatus which has bocome avail¬ 
able this year. Such pictures were first demon¬ 
strated publicly in Great Britain by the Baird 
Company at this yeaFs meeting at Leicester of 
the British Association and by Loewe, Femseh 
A. G. and others at the Berlin Radio Exhibition, 
comprise 120-240 scanning strips, and require side 
band widths of from 150 kc./sec. to 1,000 kc./sec. 
for their proper transmission. In view of the 
Geneva convention, under which absolutely no 
provision was made for the proper expansion and 
development of television in the broadcast band 
Of wave-lepgths> an entirely hew radio technique 
bedevelopcd. Lqoalareas, served by 


ultra short wave radio transmitters, seem an ideal 
solution. In practice, however, many difficulties 
arise, not the least of which is the shielding effect 
in populous areas of buildings, steel structures, 
trees, rises in ground contour, etc. Research in 
this direction is progressing; in fact, experi¬ 
mental short-wave transmissions of high quality 
ictures (that is, of 120-line definition or more) 
ave already commenced in the London area, the 
Crystal Palace towers being utilised for this pur¬ 
pose. But it may be a year or two before an estab¬ 
lished service throughout the country is achieved. 
In the meantime, further problems arise in connex¬ 
ion with distortion in amplifiers against which the 
weapons provided by Oliver Heaviside, to whose 
classic researches on the underlying electrical prin¬ 
ciples of distortion in communication engineering 
too little credit is given, are powerless, Tn extending 
the band-pass of an amplifier, the ‘temperature 
effect* dealt with by L. B. Turner in his inaugural 
address to the Institution of Electrical Engineers 
becomes an important factor in determining 

PR VI NO CHAMMft 


the interference level of a system ; all the 
more so because an increase in the number 
of scanning strips in a picture involves the 
diminution, usually according to some power- 
function, of light available to affect the light 
sensitive cells. Further carefully dirooted research 
in this direction has become imperative for the 
transmission of actual scenes, as opposed to film 
broadcasts. For the projection of television pictures 
to large audiences in cinema theatres and else¬ 
where, Femseh A. G. has recently demonstrated 
an ‘intermediate-film’ method (Fig, 3). In this the 
televised image is received on a cinema film which 
is then developed and passed through an ordinary 
cinema projector, the time interval between the 
reception and projection being about 6 seconds if an 
ordinary reel of film is used, about 20 seconds if an 
endless loop of film is used, the ‘base’ being first 
emulsified and dried, then exposed to the receiving 
scanning device, developed, projected and de- 
emulsified. This method shows groat promise but 
much further work remains t&JttrfktfUkon it. 



TO RADIO nwpMimft 

Fla. 3. Simplified diagram of the apparatus employed by Femsoli A. O. for thetraiunniiwlon of 
television by the Intermediate film method. 
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The Origin of Species 


T HE problem of the origin of species seems to 
be as far from Solution as ever, but one 
tendency, even if it be only a negative trend, 
runs through the most recent discussions of the 
question. It is the denial of the possibility that 
fortuitous minimal variations, even under the 
pruning of natural selection, could ever bring 
about those fine adjustments between organisms 
and their environment which is the most out¬ 
standing characteristic of living things. Positively 
the idea is that the accuracy and delicacy of the 
adaptations of living things betoken a relationship 
with outside Nature, inorganic and organic, more 
direct ami spontaneous than chance could explain. 
Should the idea be correct, many of the old theories 
must undergo modification or fall into abeyance. 
Even the widely accepted modification that 
mutations, arising fortuitously in the germ- 
plasrn, have been weeded out by natural selection, 
does not carry the position appreciably forward. 
Prof. H. P. Osborn put the point strongly—over- 
stressed it indeed—when he wrote in 192fi : 
“Buffonism, Lamarckism, Darwinism, Weismann¬ 
ism, and de Vriesian theories of causation have 
failed. . . . All we can say at present is that 
Nature does not waste time or effort with chance 
or fortuity or experiment, but that she proceeds 
directly and creatively to her marvellous adaptive 
ends of biomechanism, . . . We are more at a 
loss than ever to understand the causes of 
Evolution.” 

Two recent writers, of very different tempera¬ 
ment and accomplishment, have been driven by 
the difficulty to a somewhat similar conclusion. 
Thus Dr. R. Broom, in his presidential address 
to the South African Association for the Advance¬ 
ment of Science, at Barberton, on July 3, 1933, 
cites remarkable cases of adaptation, the mimicry 
* of butterflies, the fertilisation of the Yucca by 
the moth Pronuba , the egg-breaking projections 
in the gullet of the snake Dasypeltis. He considers 
that all important evolution, except the appear¬ 
ance of man, ended in the Eocene period, and that 
all forms of plants and animals are now so 
specialised that they can scarcely evolve further. 
It might be pointed out that the great periods 
of organic evolution seem to be associated with 
great movements of displacement in the earth’s 
crust, and that these are responded to, not by the 
finished specialists at the tips of evolutionary 
branches, but by less specialised forms nearer the 
point of the origin of their group. Nevertheless, 
the facts appeal to Dr. Broom as suggesting that 
evolution has not been haphazard but has been 
controlled by some intelligence ; he is forced to 
the conclusion that there must be behind evolu¬ 
tion spiritual agencies of various degrees of in¬ 
telligence, and that the chief end of it all has been 
the production of man. 

Dr. Ronald Campbell Macfie, graduate in arts 
and medicine of the University-of Aberdeen; poet 


and philosopher, examines the claims of the old 
theories of evolution hi his recently published 
posthumous work ‘The Theology of Evolution”. 
Rejecting all mechanical explanations, he is 
compelled to postulate behind the changes of 
evolution, if indeed he will admit that evolution 
really occurred, a directive mind or “monto- 
volition”. Further, he holds that, mento-volition, 
though inherent in living matter, is not com¬ 
pleted therein, but may occasionally assume the 
direction of evolution from without. “Behind 
life, behind mutation, behind evolution or trans- 
formism, is a Causal Intelligence and it is this 
Intelligence that intelligently selects and couples 
biophilic correspondences of organisms and en¬ 
vironment, and that, wisely rearranging the germ- 
plasm, may have produced genetic mutations 
that may perhaps be competent to effect a trans¬ 
formation of one or two primal cells into all the 
forms of life.” “Matter is will ; living matter is 
intelligent will.” 

Wo cite these as recent examples of the extreme 
vitaliatic position to which a systematist and a 
poet-scientist have been compelled by their study 
of the manifestations of life. On the other hand, 
an analogy with modem physics suggests to Prof. 
Bohr a possible explanation of a problem which 
so far no physico-chemical analysis has solved. 
In an address delivered a year ago (Nature, 
March 25 and April 1, 1933) Prof. Bohr said: 

“An understanding of the essential characteristics 
of living beings must be sought, no doubt, in their 
peculiar organisation, in which features that may be 
analysed by the usual mechanics are interwoven with 
typically atomistic traits in a manner having no 
counterpart in organic matter. ... On one 
hand, the wonderful features which are constantly 
revealed in physiological investigations and differ 
ho strikingly from what is known of inorganic'matter, 
have lod many biologists to doubt that a real under¬ 
standing of the nature of life is possiblo on a purely 
physical basis. On the other hand, this view, often 
known as vitalism, scarcely finds its proper expression 
in the old supposition that a peculiar vital force, 
quite unknown to physics, governs all organic life. 
... In every experiment on living organisms, there 
must remain an uncertainty as regards the physioal 
conditions to which they are subjected, and the 
idoa suggests itself that the minimal freedom we must 
allow the organism in this respect is just large 
enough to permit it, so to say* to hide its ultimate 
secrets from us. On this view, the existence of life 
must be considered as an elementary fact that cannot 
bo explained, but must be taken as a starting point 
in biology, in a similar way as the quantum of 
action, which appears as an irrational element from 
the point of view of classical mechanical physics, 
taken together with the existence of the elementary 
particles, forms the foundation of atomic physics. * 

While efforts such as these are being made to 
find a formula which will meet the peculiar 
demands of organisms and fche minimum that 
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different types of mind are prepared to allow in 
order to bridge a gulf in scientific analysis, other 
efforts are being made to define with greater 
precision the actual steps of evolution. Notable 
amongst these are the recent contributions of 
Henry Fairfield Osborn to the problem of the 
origin of species. Like Prof. Bohr, he admits the 
distinctiveness of life, and uniting the biotic and 
the physico-chemical notions, he terms organic as 
distinguished from inorganic processes, “bio¬ 
mechanical”. The products of biomechanical 
processes are “biomechanisms” and the origin 
of new adaptive biomechanisms is termed “aristo- 
genesis”. 

Aristogenesis, according to Osborn, differs from 
the theoretical concepts of life activity, such as 
entelechy, vitalism, emergence, holism, and the 
rest, in that it is descriptive, relating to an 
observed order of Nature, a concrete process or 
processes. It is not an explanation or hypothesis 
or theory, for the principles of its operation are 
known, though no explanation or hypothesis is 
offered as to why it works or what its causes are. 
6sborn himself described a series of principles of 
its operation in an address at the centenary 
meeting of the British Association in 1931 ' “The 
Nine Principles of Evolution Revealed by Palae¬ 
ontology” 1 . One, the directive mutation discovered 
by Waagen in the shells of molluscs, where in¬ 
conspicuous mutations proceed to develop into 
conspicuous organs, lias been amplified by Osborn’s 
work upon the teeth of several mammalian series. 

As a result of these inductive investigations, 


aristogenesis is now defined* as “the gradual, 
secular, continuous, direct, reactive, adaptive 
origin of new biomechanisms. It is a creative 
process from the geneplasm [or germplasm] of - 
entirely new germinal characters. . . . Aristo¬ 
genesis is a secular genetic and adaptive reaction 
rather than an immediate adaptive reaction to 
new habit or environment as in Lamarck's ' 
theory." So regarded, aristogenesis expresses 
itself into two ways : as “aristogenes", governed 
or predetermined by germinal potentialities in 
certain lines of descent, so that in closely related 
stocks parallel aristogenes arise no matter how 
far the stocks may be separated geographically ; 
and as “allometrons”, changes of proportion or 
intensity which are not governed or predetermined 
by germinal potentiality in certain lines of descent, 
but arise independently within species or raoes. 

Allometrons, of which the changes of pro¬ 
portion of parts in human races may be taken as 
an illustration, are relatively rapid in develop¬ 
ment or temporal, whereas aristogenes are slow 
in development or secular. 

The essence of Osborn’s view of evolution is 
that it gives expression to the tendency to look 
upon adaptations not as the result of chance 
variations experimentally selected, but as defini¬ 
tive steps in an orderly direct series, and these 
can scarcely be regarded as other than steps 
to an end in a teleological sense. 

James Ritchie. 

1 American Naturalist , 19:12, j>. 52. 

* Prof. U.S, Nat. Anul. Sri., IB, 009, .Tilly 1033. 


Obit 

Dk. Herbert Lafworth i 

D R. HERBERT LAFWORTH died on Sept¬ 
ember 18 at his home in Sutton, Surrey, 
at the age of fifty-eight years. He was the younger 
son of Prof. Charles Lapworth, F.R.S., and was 
educated at King Edward VI School, Birmingham, 
and at the University of Birmingham. Afterwards 
he was articled to the late James Mansergh, and 
during his pupilage he was for some time engaged 
on the Elan Valley water supply scheme for 
Birmingham, and later as an assistant resident 
engineer on the same undertaking. It was during 
this period that he carried out the field work 
placed on record in an admirable paper entitled 
“The Silurian Sequence of Rhayader" published 
by the Geological Society of London, which 
threw much light upon a geologically difficult 
district. 

Dr, Lapworth’s lectures of the session 1907-8 
to the students of the Institution of Civil Engineers 
on “The Principles of Engineering Geology" were 
inspired by knowledge and distinguished by their 
lucidity. He was also, for several years about 
1910, lecturer on engineering geology in the 
Universities of London and Liverpool. 

Prior t6 his coming to London in 1910, Dr. 
Lapworth Was engaged as resident engineer on 
varioua large works of public water supply, He 


uary 

soon l)ecame recognised as an outstanding authority 
on geology as applied in civil engineering and 
especially in waterworks engineering, and his 
opinion and evidence were in constant demand. 
In addition to the geological side of his activities, 
he also reported upon, designed and supervised 
the construction of many works of water supply, 
including those for Macclesfield, Hastings, Scar¬ 
borough, Swindon and Bits ton. In 1930 he 
delivered the Symons Memorial Lecture to the 
Royal Meteorological Society, his subject being 
“Meteorology and Water Supply", 

Dr. Lapworth was the author of several technical 
papers, and these were invariably models in style 
ana most informative and useful in their matter. 
He was a doctor of science, a member of the 
Institution of Civil Engineers, a past president of 
the Institution of Water Engineers, a member of 
the Association of Consulting Engineers and a past 
secretary of the Geological Society. He also 
served upon many technical committees, and his 
work in this sphere was notable for its sound 
judgment and broadness of view. 

He Was a man of such charming character and 
wide sympathy that he endeared himself to all 
with whom he came into contact, and his loss 
will be sincerely regretted by a large circle of 
friends. H. J, F. G. 
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News an 

Salaries of Scientific Workers in Government Employment 

The restoration of the economy cuts in salaries 
made by county councils and other public bodies 
in Great Britain within the last six months raises 
the important question as to when the Government 
proposes to follow suit. These cuts have inflicted con¬ 
siderable hardship on a large body of scientific 
workers in Government employment, and they were 
always avowedly temporary in their incidence. 
The ten per cent reductions have now been opera¬ 
tive for two years, and in very many cases they 
were imposed on basic salaries that wore in no way 
adequate considering the scientific attainments of 
the victims. Admittedly they were a breach of 
contract, and there is considerable force in the con¬ 
tention that the Government is in honour bound to 
follow the example of municipal bodies, and to 
restore these outs at the earliest possible moment. 
The country’s financial position is very different now 
from what it was in October 1931. The national 
finances have been stabilised. Successive conversion 
schemes have reduced the burden of debt charges. 
The estimated revenue from the new tariffs for the 
current year is £24,500,000. Moreover, during the 
current year the revenue has received a windfall of 
more than £8,000,000 from death duties on the 
estate of the late Sir John Ellerman alone. 

Trade is improving, and the adverse balance of 
trade is smaller than it has been for some consider¬ 
able time. Employment is improving, whilst unem¬ 
ployment is decreasing. New industries are being 
launched, such as coal hydrogenation, which will 
be productive of increased employment and revenue. 
These now industries are frequently the outcome 
of scientific research ; and it is not too much 
for scientific workers to expect that the conditions 
under which they have laboured during the past 
. two years shall, at least, bo restored to the level of 
1931. Point is added to this expectation when it is 
borne in mind that the Government from time to 
time creates fresh appointments of a non-scientific 
character which carry no such burdens as salaiy 
cuts. A whole batch of appointments has recently 
been created under the Milk Marketing Board, none 
of which appears to have salary cuts imposed— 
notably a general manager has been appointed to this 
Board at a commencing salary of £5,000 rising to 
£7,000 ; that is to say, this general manager’s salary 
is not subject to the cut which is imposed on the 
Prime Minister’s, and will eventually be higher than 
the Prime Minister's basic salary. Then recently a 
fresh appointment was made at the Post Office, and 
there was no mention of the salary being subject to 
an economy out. It is obvious that the time is ripe 
for reviewing the whole situation. 

Dr. Herbert B. Ives 

Dr. Herbert E. Ives, who is to deliver the 
Thomas Young Oration before the Physical Society 
on October d at 5.45 p,m., at the Royal Institution, 


d Views 

is well-known to British physicists interested in 
optical subjects for his outstanding work on the 
theory and practice of modern photometry and 
colorimetry. For a period extending approximately 
from 1914 until 1925, Dr. Ives, with various collabora¬ 
tors, directed his attention to the various outstanding 
problems of light measurement, and in a succession 
of important pa^rs introduced science where chaotic 
empiricism had previously prevailed. To him we 
owe the first systematic study of the problems of 
hotoroohroinatic photometry, and his classical work 
on the theory of the flicker photometer is still the 
basis of present-day practice in the use of this instru¬ 
ment. He also laid the foundations on which any 
successful method of physical photometry must be 
built. While Ives cannot be said to have discovered 
the foundations of scientific colorimetry, which lay 
unnoticed in the work of earlier pioneers, he un¬ 
earthed thorn and revealed their essential simplicity ; 
and his work on this subject was the basis from which 
all modern developments in the United States, Great 
Britain and many other countries have followed. 
In more recent years, in the laboratories of the Bell 
Telephone Company of New York, Ives lias been 
engaged on photoelectric problems, and has been 
personally responsible for many of the striking 
developments which have taken place in tele¬ 
photography, television, stereoscopic cinematography 
and allied subjects. 

Marking of European Storks 

Arrangements that have been made to broadcast 
the progress of flights of storks marked with num¬ 
bered rings at the ornithological stations at Rossitten 
and Essen in Germany, recall the history and results 
of bird-ringing in Europe, which commenced with 
the stork and have, perhaps, revealed most regarding 
the migrations of the white stork, Ciconia alba . In 
1710 a largo bird, described as a heron or a stork, 
probably the latter, was captured in Germany and 
on its legs were several metal rings, one of which 
bore an inscription stating the bird had been caught 
in Turkey several years before. This is believed to 
be the first attempt at marking migrating birds with 
rings. A hundred years later Brugmann captured a 
few storks in Holland and placed rings on their legs, 
but failed to trace them. In 1899, Mortenaen, in 
Denmark, succeeded in marking and recovering a 
number of birds, and after that the practice of ringing 
became very extensive. Two years later, prof. 
Thienemann founded the Rossitten Ornithological 
Station on the Baltic shores, where bird marking 
has since been carried out on an extensive scale, 
110,000-120,000 storks have been marked since 1917 
in Denmark and one from Jutland is believed to be 
between thirty and forty years of age (Skovgaorde). 

- the same time, however, the stork population 
has been reported to be decreasing in Holland and 
elsewhere. 2,000 storks are estimated to inhabit 
Denmark, but France's nesting colonies have vanished 
and nests are rare in Italy and Ruflsia, and the 
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colonies in Alsace are vanishing. It has been stated 
(Bowen) that a pair built on the roof of St. Giles 
Cathedral, Edinburgh, in 1466, but did not return. 

Migration of Storks 

Storks nesting east of the River Elbe have been 
found to use the Asia Minor route when migrating, 
and those nesting west of the Elbe are stated to 
take the rotite through Spain. The winter quarters 
of European storks is Natal and near the Cape of 
Good Hope, South Africa, and Danish storks have 
been described using the route through Germany, 
Czechoslovakia and Hungary, to cross the Bosphorus 
to Asia Minor, but evidence of ringed birds reaching 
the Nile across the Mediterranean or through 
Palestine seems lacking, though prior to ringing, 
Shaw has described the annual migration from 
Egypt over Mount Carmel as occupying three hours. 
The Danish storks leave in late August and arrive 
at their winter quarters, 7,500 miles away, in about 
two months, though the return migration is quicker. 
Of 125 young storks brod at Rossitten, on the Asia 
Minor route, and released at Essen, on the Franco and 
Spain route, on September 12, to see whether the 
migration route is hereditary, reports indicated many 
following a south-eastern route, though two have 
been shot on the Loire, in France. 

International Society of Leather Trades Chemists 

The bi-annual meeting of the International Society 
of Leather Trades Chemists was held at the. Colonial 
Institute, Amsterdam, on September IK-21 in con¬ 
junction with the I.V.L.I.C., the president, Mr. F. C. 
Thompson, being in the chair. The president elect 
for 1934-35 is M. C. R. Loos (France), and the 1935 
Conference is to be held at Brussels at the invitation 
of the Belgian Section. During the proceedings, 
Prof. E. Stiasny (Darmstadt) was unanimously 
elected an honorary member of the Society, in 
recognition of his international scientific services. 
In his presidential address, Mr. F. C. Thompson dealt 
with the subject of pH determination, at the con¬ 
clusion of which the Society nominated a special 
commission to consider this subject, particularly 
from the point of view of the leather and allied 
industries. The technical and scientific agenda 
comprised some thirty-eight contributions, the open¬ 
ing paper being by Prof. H. R. Kruyt (University 
of Utrecht) on “The Colloid Chemistry of Collagen 
and Gelatin", In the light of de Jong’s theory of 
complex ooacer vat ions, collagen was regarded as a 
complex ooacervate, this theory being discussed also 
from the points of view of the histologist and embryo¬ 
logist. At a special session with the International 
Tanners* Council, a film was shown on the Warble 
fly, followed by a lecture by Prof. M. Bergmann 
(I>re»den) on “Hide and Skin Preservation", Among 
other papers presented were “The Structure of 
Collagen Fibres'* by Dr. A. Kuntzel, “Characteristics 
of Vegetable Tanning", Dr. F. Stather, “Some 
Problems pf Two Bath Chrome Tanning", Prof. E. 
Stiasny, C. Mem and A. Papayannis, “Estimation 
Leather", C. Riew and A. 


Papayannis, “X-ray Spectrograph of Albumin with 
Relation to Collagen and Gelatin" and “Studies on 
Mutarotation of Gelatin" by Prof. J. R. Katz. 
“Histology of the Corium and Grain of Hide”, by ; 
Dr. G. C. Heringa, “On the Theory of Leather 
Dyeing" by Prof. E. Elod. A number of other papers 
related to leather technology. 

Quality of Sound Reproduction 

The inaugural meeting of the 1933-34 session . 
of the British Radio Institution was held at King's 
College, London, on September 22, when Dr. 
L. E. C. Hughes gave a lantern lecture entitled 
“Reproduction of Sound via Radio". Dr. Hughes 
introduced his topic from the system point of 
view, indicating that many mistakes have been 
made in the post in concentrating too closely 
on particular details of broadcasting, forgetting 
that other sound reproducing systems have over¬ 
lapped and provided information which could be 
turned to use in the system under discussion. It is 
most dasirable that the general conditions required 
for good reproduction of sound should be Applied 
uniformly not only to sound-systems as a whole but 
also to the component parts. In this way, all de¬ 
partures from the ideal criteria for reproduction can 
be assessed. Of greatest importance are the response 
curves of micro]hones and loud-speaking receivers, 
not only the response relating to the actual power 
output as compared with the input power, but also 
the distribution curves indicating the response of the 
units in different directions. Dr. Hughes outlined the 
methods of sound measurement which are in use for 
determining these response curves. At the moment, 
the basic calibrations by the Rayleigh disc and the 
thermophone are relied upon. The great difficulty is 
to ascertain what tolerances from the ideal criterion 
can bo porrnitted. At present there is no standard 
loud-speaking receiver, whereas for head-phone 
reception of reproduced sound, the moving-coil 
receiver has long been a standard and is accepted 
internationally. The hope was expressed that a 
standard for radiated sound reproduction would be 
soon realised and a large amount of guess-work in 
estimating the quality of reproduction eliminated. 

Astrophysioal Observations in the Southern Hemisphere 
Mr. A. G. C, Crust, Meteorological Office, Welling¬ 
ton, New Zealand, has written directing attention 
to the advantages offered by certain sites in that 
country for the establishment of a large astrophysioal 
observatory. Since statistical observations of the 
distribution of the various astrophysioal objects over 
the sky are necessarily incomplete without observa¬ 
tions of the southern skies, it is vitally important 
for the progress of astrophysics tliat a really largo 
reflector should be established somewhere in the 
southern hemisphere. The only reason for the delay 
is, of course, the expense of erecting and maintaining 
an observatory with a large telescope, which would 
be considerable. So far, no private person or publio 
institution has come forward with an offer to finance 
such an enterprise; instead, an extremely insular 
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spirit has been exhibited in some quarters, and there 
seems to have been ft reluctance to place the best 
interests of observational science above local con¬ 
siderations. New Zealand offers the advantage of 
a relatively high southern latitude, but it seems 
improbable that the astronomical observing con¬ 
ditions can surpass those of the Orange Free State 
and Transvaal, which have received extremely 
favourable reports from experienced observers who 
have worked there. Nevertheless, the claims of New 
Zealand should not be allowed to pass by without 
some examination. Mr. Crust points out that in 
Central Otago there is a treeless area at an elevation 
reaching 3,000 ft. where the rainfall is less than 
15 inches a year, while the number of clear nights 
may be ho high as 270 n year. 

Psychological Aspects of Unemployment 

Character and Personality, 1, No. 2, contains an 
article on an “Unemployed Village’’ by Paul Lazars- 
feld. It is a summary of an investigation into the 
psychological aspects of unemployment carried out 
in Austria. The village selected was one of 1,500 
inhabitants who were originally employed by a large 
textile factory which had been closed down for three 
years. The investigators took particular care in 
collecting their material, and proceeded by establish¬ 
ing personal contact through the organisation of 
sewing, gymnastic and ambulance classes. In 
addition, there were* reports and observations of 
Communal officials, co-operative shops and police 
denunciations. The conclusion they formed was, that 
concurrent with the extraordinarily low economic 
standard of the population, there had been a narrow¬ 
ing of psychological wants which had enabled the 
greater proportion of the people to carry on in a 
state of resignation. This was characterised by a 
general state of apathy which covered even politics— 
once their chief interest. No one concerned himself 
with the news of the day, or troubled to debate at 
meetings. The books borrowed from the library 
♦ decreased by fifty per cent. Time had ceased to have 
significance or economic value. In Austria, unem¬ 
ployment benefit decreases according to duration of 
unemployment. This is of interest in connexion with 
the classification of people into three classes : Un¬ 
broken, Resigned, Broken, which ranking corre¬ 
sponded to the average monthly income of the group. 
The health of the children graded in tliree classes 
was also found to correlate with the percentage still 
at work in the family from which they came. These 
facts of immense sociological as well as psychological 
importance deserve wide publicity. 

The Hoover Dam 

Construction work on the Hoover Dam on the 
Colorado River is progressing satisfactorily. This 
dam will be the largest in the world and will hold 
up more water than any other artificial reservoir. A 
description of it is given in Engineering of September 
1, The Colorado River forms, for some distance, 
the boundary between the States of Arizona and 
Nevada and farther down it separates the former j 
from California, The Boulder Canyon project is a I 


Federal Government undertaking and as the Colorado 
watershed extends into Utah, Wyoming, Colorado 
and Mexico, seven States are affected. The water 
impounded in the dam will be used both for the 
production of power at the site and for irrigation 
purposes for lands at a lower level. The Imperial 
Valley in Southern California suffers from water 
shortage, from floods and from the silt they bring 
down. The groat reservoir will enable the flow to 
bo controlled and the avoidance of floods will prevent 
silt being carried down in troublesome quantities. 
It is estimated that silt is being deposited at present 
at the rate of 22 million cubic yards annually, the 
cost of clearing the canals amounting to more than 
a million dollars. The reservoir will cover an area 
of 145,000 acres and will have a capacity of 30,500,000 
acre-feet. The scheme includes the construction of 
a new canal HO miles long to the Imperial Valley. 
Unlike the present canal, none of it will be in Mexican 
territory. The hydro-electric power developed will 
be 620,000 horse power. The City of Los Angeles and 
the Southern California Edison Co. jointly will 
operate the power plant and distribute the energy 
in definite proportions to the city and various States 
and companies. 

A Giant Electric Clock 

Electric clocks have proved a great boon to many 
householders in the neighbourhood of electric mains. 
Their time-keeping qualities are far superior to those 
of ordinary clocks and as they need no compensating 
devices and require absolutely no attention, they are 
much more economical. They are beginning to be 
used widely for advertising purposes. In Paris a 
giant public clock has been erected on the Eiffel 
Tower. It is about half-way up the tower and has 
two dials each 20 metres in diameter. Although it 
shown the time in the usual way, it is not fitted with 
movable hands. Radial rows of electric lamps are 
provided and these are switched on one after the 
other and thus indicate the time. The markings of 
the dials at the five minute intervals are composed of 
illuminated circles mode of green and red lamps. It 
is thus quite easy to distinguish the position of the 
main ‘numerals’. At the quarter hour intervals the 
minute hand position is marked by sixty radial rows 
of red lamps which start at the centre and run to the 
edge of the dial. The hours and half-hour intervals 
arc indicated in a similar way by 24 rows of blue- 
white lamps. In addition to the indication of the time 
given by the ‘hands’, a powerful light shines for two 
seconds at each quarter of an hour. The initiative 
for the erection of this novel clock is due to M, Andr4 
Citroen. It also serves as a conspicuous advertise¬ 
ment; big vertical ‘Citroen’ inscriptions appear on 
the sides of the tower not occupied by the dials. 
They light up each time the minute hand of the clock 
reaches a five minute mark. 

Fresh Fruit Supplies in Great Britain for 193a 

^ Fresh fruit from the various parts of the British 
Empire formed a larger proportion of the total 
imports into Great Britain than ever before, aocordfng 
to the report issued by the Empire Marketiug Board 
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net.* 

Ullmann* Enzyklop&dieder technisohenChemie. Band 10. 
42.50 gold marks. Sachverzeiclmis. 17 gold marks. (Berlin 
und Wien: Urban und Schwarzenberg, 1933.) 

Vortmann, G, Qualitative chemische Analyse anor- 
ganischer Gemenge mit einfachsten Hilfsmitteln. Pp. 61. 
(Berlin: Verlag Chomie, G.m.b.H., 1933.) 3.60 gold 

marks. 

Wciscr, Harry Boyer. Inorganic Colloid Chemistry. 
Vol. 1 : The Colloidal Elements. Med. 8 vo. Pp. xi + 389. 
(New York : John Wiley and Sons, Inc. ; London : 
Chapman and Hall, Ltd., 1933.) 28#. net.* 

Ziegelmayer, W. Die Kolloide in ihrer Bedeutung fUr 
Kfiohe, Nahrung und Era&hrung mit zahlr. Versuchen. 
(Bticher der Hygiene und Volkaem&hrung, Band 2.) 
Zweite, orweiterte und verbesserte Auflage. Roy. 8vo. 
Pp. 148. (Berlin: Rothgiesser und Dieeing, 1933.) 3.80 
gold marks, 

Zschhnmer, B, Dos System Kieselerde, Quarzgut und 
Quarsglas, Silikaateine. Sup. Roy. 8vo. Pp. 138. (Stutt- 
gart: Ferdinand Enke, 1933.) 13 gold marks. 
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Technology 

Alexander, William. Modem Photography with Modem 
Miniature Cameras. Cr. 8vo. Pp. 144. (London : The 1 
Fountain Press, Ltd., 1933.) 3#. fid. net. 

Arnold, E. H. Woodwork Design. Fcap. 4to. Pp. 109. 
(London: Sir Isaac Pitman and Souh, Ltd., 1933.) 6#. 

net. 

Bugbee, Edward E. A Textbook of Fire Assaying. 
Second edition. Med. 8vo. Pp. xi +299. (Now York : 
John Wiley and Sons, Inc. ; London: Chapman and 
Hall, Ltd., 1933.) 18#. fid. net.* 

Department of Scientific and Industrial Research: 
Building Research. Special Report No. 20 : Economic 
and Manufacturing Aspects of the Building Brick Indus¬ 
tries. By A. Zaiman and W. A. MacIntyre. Roy. 8vo. 
Pp. vii till. (London: H.M. Stationery Office, 1933.) 
2 #. net.* 

Department of Scientific and Industrial Research: 
Forest Products Research. Special Report No. 3 : Prac¬ 
tical Kiln-Drying. By W. C. Stevens. Cr. 4to. Pp. iv +26. 
(London : H.M. Stationery Office, 1933.) I#. 6d. net.* 
Department of Scientific and Industrial Research : Fuel 
Research. Technical Paper No. 38 : Design of a Coal 
Gas Induction Burner for a Horizontal Retort Setting. 
By R. Cook. Roy. 8vo. Pp. vi { 16. (London : H.M. 
Stationery Office, 1933.) fid. net.* 

Gamble, Charles W. Modem Ill us t ration Processes : 
ail Introductory Textbook of Printing Methods. Demy 
8 vo. Pp. 404. (London : Sir Isaac Pitman and Sons, 
Ltd., 1933.) 12#. fid. net. 

Herzog, R, O., Horausgogobon von. Technologic der 
Toxtilfaaorn. Band 7 : Kunstseido. Zweite, verbesserte 
Aufiage. Pp. ix +321. (Berlin: Julius Springer, 1933.) 
31.50 gold marks. 

Hoelscher, Randolph Philip, and Mays, Arthur Beverly. 

Basic Units in Mechanical Drawing. Book 1. Med. 8vo. 
Pp. viii +289. (New York : John Wiley and Sons, 
Inc. ; London : Chapman ami Hall, Ltd., 1933.) JO#, 
net.* 

Hyatt Study Club. Prophylactic, Odontotomy : a 
Practical and Simple Procedure for the Prevention of 
Caries in Pit arid Fissure Cavities ; an Operative Manual 
based on the Work of the Hyatt Study Chib of New York. 
Cr. 8vo. Pp. xviii + 104+2 plates. (New York: The 
Macmillan Co., 1933.) 1.50 dollars.* 

Mcller, K. FJektrische LichtbogonschwoiBsung. (Elek- 
trizit&t in industriollon Betrieben, Band 3.) Sup. Roy. 
8 vo. Pp. 398. (Leipzig: S. Hirzel, 1932.) 26 gold 

marks. 

Rawling, S. O. Infra-Red Photography. (Blockie’s 
“Technique” Series.) Or. 8 vo. Pp. x+57+12 plates. 
(London, Glasgow and Bombay : Blackio and Son, Ltd., 
1933.) 3#. 6d. net.* 

Russ, E. F. Die oloktrische Warmbehandlung in der 
Industrie. 8vo, Pp. 259. (Mlinchen und Berlin : R. 
Oldenbourg, 1933.) 14 gold marks. 

Sachs, Capt. John C, Furs and the Fur Trade. (Pit¬ 
man’s Common Commodities and Industries Series.) Third 
edition. Cr. 8vo. Pp. xi+140. (London: Sir Isaac 
Pitman and Sons, Ltd., 1933.) 3#. net. 

Schiel, K. Die Formsande und Formstoffe : Vorkom- 
men, Eigenschaften, Aufbereitung und Prufung. (Die 
Betriebspraxis der Eigen-Stahl- und Metallgiesserei, 
herausgegeben von Hubert Hermanns, Heft 18.) 8vo. 
Pp, viii+155. (Halle a. S. : Wilhelm Knapp, 1933.) 
10 gold marks. 

Sumxna, O. Rdntgenographische Beitrkge zum Ver¬ 
gil tungsproblom. (Forschungsarbeiten fiber Metallkunde, 
Folge 1.) Roy. 8vo. Pp. 43. (Loipzig : Verlag Voglrieder, 
1032.) 3 gold marks. 

Vogel, Friedrich. Neuere Wege in der Motallurgie der 
Lager- \ind Weissmetalle. 8vo. Pp. 97, (Halle a, S. : 
Wilhelm Knapp, 1933.) 7.60 gold marks. 

Astronomy 

Brown, Ernest W., and Shook, Clarence A. Planetary 
Theory. Demy 8vo. Pp. xii+ 302 . (Cambridge: At the 
University Press, 1933 .) 15 #. net.* 
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Norton, Arthur P. A Star Atlas and Referenoo Book 
(Epoch 1920) : for Students and Amateurs. Fifth edition. 
Maps completely revised, with new I.A.U. Boundaries. 
Demy 4to. Pp. viii +62 +18 maps. (London and Edin¬ 
burgh : Gall and Inglis, 1933.) 12 a. fid. net.* 

Plaskett, H. H. The Place of Observation in Astronomy : 
an Inaugural Lecture delivered before the University of 
Oxford on 28 April 1933. Pomy 8 vo. Pp. 32. (Oxford : 
Clarendon Press ; London : Oxford University Press, 
1933.) 2a. net,* 

Russell, Henry Norris. The Composition of the Stars : 
being the Halley Lecture delivered on 1 June 1933. Demy 
8 vo. Pp. 31. {Oxford: Clarendon Press; London: 
Oxford University Press, 1933.) 2a. net,* 

Taylor, H. E. Wonders of the Universe : the Elements 
of Astronomy. Or. Hvo. Pp. 215, (London: Sir Isaac 
Pitman and Sons, Ltd., 1933.) 3 a. 6 d. net. 

Thornhill, J. F. P., Designed by. Philips 1 Sim-Path 
Demonstrator. (London : Ooorge Philip and Son, Ltd. ; 
Liverpool : Philip, Son and Nephew, Ltd., 1933.) 15a. net.* 

Meteorology : Geophysics 

Brown, Charles H. Meteorology for Masters and Matos. 
Seventh edition. Demy Hvo. Pp. ix +234. (Glasgow : 
Brown, Son and Ferguson, Ltd., 1933.) 7a. 6 d. net .* 

Gutenberg, B., Herausgogeben von. Handbueh der 
Geophysik. Sup. Hoy. 8 vo. Band 2, Lieforung 3 : Die 
Erdoberflftcho, von Erwin Kossinna ; Potrographischer 
Aufbau der Erdkruste, von S. Itdseh ; Chornio dor 
Meteoriten, von G. von Hovesy. Pp. 869-11 19 +xv. 42 
gold marks. Band 7, Lieforung 1 : Das Eis der Erdo, 
von H. Hess ; Seen, von W. Halbfoss ; Das unterirdische 
Wasser, von W. Koehno. Pp. v +252. 42 gold marks. 

(Berlin : Gobruder Borntraegor, 1933.)* 

Reich, Hermann. Angowandto Geopliyeik : fiir Berg- 
leute und Goologen. Toil 1. Hoy. Hvo. Pp. viii +151. 
(Leipzig : Akadomische VorlagsgosoUschaft m.b.H., 1933.) 
12,00 gold marks.* 

Geology : Mineralogy 

Botn, Axel. t)ber WVrilon und Zert'uLl von Kont mental- 
Hchollen. (Fortschritte der Geologie und Palaeontologio, 
herausgegobon von VV. So ergo), Band 10, Heft 32.) Hoy. 
Hvo. Pp. iii 4 347-422. (Berlin ; GebrUder Borntraeger, 
1933.) 10 gold marks.* 

Bruce, E. L. Mineral Deposits of the Canadian Shield. 
Med. 8 vo. Pp. xxiv^428. (Toronto: The Macmillan 
Co. of Canada, Ltd., 1933.) 25a. net.* 

Geological Survey, England and Wales, Memoirs of the. 
Explanation of Sheet 350 : The Geology of the Country 
•around Torquay. By W. A. E. Hasher. Second edition 
(revised). Witli Paleontology by C. P. Chat win, and a 
Chapter on the Petrography of the Igneous Hocks by 
W, G. Shannon. Hoy. 8vo. Pp. ix+169+7 plates. 
(London : H.M. Stationery Office, 1933.) 4 a. net.* 

Lambrecht, K&Iman. Handbuch der Pakeomithologie. 
Imp. 8vo. Pp. xix +1024 +4 plates. (Berlin : GebrUder 
Bomtraeger, 1933.) 108 gold marks.* 

Macfadyen, W. A, The Geology of British So?naliland. 
(Part- 1 of the Geology and Palaeontology of British 
Somaliland.) Published by the Government of the Somali¬ 
land Protectorate. Cr, 4to. Pp. 87+4 plates. (London : 
The Crown Agents for the Colonics, 1933.) 12a. fid. net.* 
Nordhagen, Rolf. Do senkvartoore klimavckslinger i 
Nordeuropa og doros betydning for kulturforskningen 
(Tho Climatic Changes of the Later Quaternary Periods 
of Northorn Europe, and their Importance to Research 
in Human Culture). (Instituttet for Sammenlignende 
Kulturforskning, Sorie A : Forelesninger, No. 12.) Cr. 
8 vo. Pp. viii +246. (Oslo: H. Aschehoug and Co.; 
London : Williams and Norgate, Ltd., 1933.) 3.00 kr.* 
Pia, Julius. Die rozenten Kalksteine. (Zeitschrift fUr 
Kristallographie, Mineralogue und Petrographic, Abtoil- 
ung B : Mineralogische und potrographisene Mittoilungen, 
begrttndet von G. Tschermak und F. Beoke, horausgegeben 
von A. Himmelbauer und K. H. Soheumann (Neue Folgc), 
Erg&nzungsband .) Roy. 8 vo. Pp. x +420 +4 plates. 

(Leipzig: Akademische Verlagsgesellschaft nmb.H., 1933.) 
32 golcT marks.* 


Taylor, H. E. Wonders of the Earth's Crust. Cr. 8vo. 
Pp. 216. (London : Sir Isaac Pitman and Sons, Ltd., 
1933.) 3a. fid. net. 

Winchell, Alexander N. Elements of Optical Mineralogy: 
an Introduction to Microscopic Petrography. Third 
edition. Part 2 : Descriptions of Minerals, with Special 
Reference to their Optic and Microscopic Characters. 
Med. 8vo. Pp. xviii +459. (New York : John Wiley and 
Sons, Inc. ; London : Chapman and Hall, Ltd., 1933.) 
37a. fid. net.* 


Geography: Travel 

Barnard, H. C. Principles and Practice of Geography 
Teaching. Cr. 8vo. Pp. xi +233. (London : University 
Tutorial Press, Ltd., 1933.) 4a. fid.* 

Bcrcnson, Mary. A Modern Pilgrimage. Med. 8vo. 
Pp* xiii i 355. (New York and London : D. Appleton 
and Co., 1933.) 12a. fid. net. 

Bergman, Sten. Sport and Exploration in the Far' 
East : a Naturalist's Experiences in and around the 
Kurile Islands. Translated from tho Swedish by Frederic 
Whyte. Demy Hvo. Pp. x ! 246. (London : Methuen 
anil Co., Ltd., 1933.) 10a. fid. net. 

Bolitho, Hector. Beside Galilee : a Diary in Palestine. 
Deiny Hvo. Pp. 1K3. (London : R. Cobden-Sanderson, 
Ltd.,' 1933.) 7«. fid. not, 

Boyd, Joyce. My Farm in Lion Country. Demy 8vo. 
T*p. 285. (London: Hurst and Blackett, Ltd., 1933.) 
12a. fid. net. 

Chhibbcr, H. L, Tho Physiography of Burma. Demy 
Hvo. Pp. xi *1 148. (Calcutta, Bombay, Madras arid 
London : Longmans, Green and Co., Ltd,, 1933.) 3.8 

rupees ; 5a. fid. * 

Coudenhove, Hans. My African Neighbours: Man, 
Bird and Beast in N.vasaland. (Tho Travellers’ Library.) 
Feap. Hvo. Pp. 255. (London and Toronto : Jonathan 
Cape, Ltd., 1933.) 3a. fid. net. 

Dainclli, Giotto. Buddhists and Glaciers of Western 
Tibet. Translated from the Italian by Angus Davidson. 
Hoy. Hvo. Pp. xiii 1 304 H 32 plates. (London: Kogan 
Paul and Co., Ltd., 1933.) 18a. not.* 

Davenport, Arthur. A Country Holiday. Ex. Cr. 8vo. 
Pp. 320. (London : Hodder ami Stoughton, Ltd., 1933.) 
8a. fid. net.* 

Dickinson, R. E., and Howarth, O. J. R. Tho Making 

of Geography. Ex. Cr. Hvo. Pp. vi+264 +5 plates. 
(Oxford : Clarendon Press ; London : Oxford University 
Press, 1933.) 8a. fid. net.* 

Ebers, F., Hinzpeter, G., und Nilgler, K. In den Rfidors- 
dorfor Kalkborgcn. Roy. 8vo. Pp, 63 ~f 24. (Berlin : 
Lukon und Luken, 1933.) 2.50 gold marks. 

Ellison, Grace. Yugoslavia: a New Country and its 
Peoplo. Demy Hvo. Pp. xiv } 304. (London : John 
Lane, The Bod ley Hoad, Ltd., 1933.) 12a. fid. net. 

Fehling, A. W. Dio Vereinigten Stoat on von Amerika ; 
Land und Men sc hen untor dor Stomonbannor. 8vo. Pp. 
318. (Berlin: Deutsche Buch-Gemoimschoft, 1933.) 
4.70 gold marks. 

Finch, V. C., and Platt, R. S. Geographic Surveys. 
Edited by C. C. Colby. (The Geographic Society of Chicago, 
Bulletin No. 9.) Roy, 8vo. Pp. xiv+76+9 plates, 
(Chicago ; University of Chicago Press ; London : Cam¬ 
bridge University PresR, 1933.) 2a. 6 d. net. 

Fleming, Peter. Brazilian Adventure. Ex. Cr. Hvo. 
Pp, 414. (London and Toronto: Jonathan Capo, Ltd., 
1933.) 12a. fid. not. 

Ford, Charles Bradley. The Landscape of England. 
Roy. 8vo. Pp. x+70. (London: B. T. Batsford, Ltd., 
1933.) 12a. fid. net. 

Gerstmann, R. Chile. 280 Grabados on eobro. Sup. 
Roy. 8vo. Pp. 66 +280. (Berlin: Rob. und Bruno 
Schultz, 1932.) 32 gold marks. 

Gibbons, John. Afoot in Italy. Cheap edition, Fcap. 
Hvo. Pp. 248. (London : George Newnes, Ltd., 1933.) 
2a. fid. not. 

Gibbons, John. Afoot in Portugal. Cheap edition. 
Fcap. 8vo. Pp. 207. (London : George Newnes, Ltd., 
1933.) 2 a. fid. net. 
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Gibbons, John. London to Sarajevo. Cheap edition. 
Fcap, Hvo. Pp. 232. (London ; George Newnos, Ltd.* 
1933.) 2*. ft/. not. 

Gordon, Sc ton. Islands of the West. Hoy. 8vo. Pp. 
xv -f 211 + 47 plates. (London, Toronto and Melbourne : 
Cassell and Co., Ltd., 1933.) 15*. not,* 

Grubb, Kenneth G, From Pari fir- to Atlantic : South 
American Studies. Ex. Or. 8vo. Pp. x + 243. (London : 
Methuen and Co., Ltd., 1933.) 10*. 0rf. net. 

Hflrlin, H. Am SUdpol : die Entdeckun^gOHchichte 
ernes nouon Erdteila. (Konimm-Bk rule lion.) 8vo. Pp. 78. 
(Stuttgart : FranekhWho VcrlagHbuchhandJung, 1933.) 
1.10 gold marks. 

Hartmann, E. v. Lurch die Steppen Sibiriens. Hoy. 
8 vo. Pp. 159. (Berlin: Beimar Hobbing, 1933.) 0 gold 
marks. 

Hermanns, W. Der schone doutseho lihoin : Land- 
schaft, Kunst und Kultur. Hoy, Hvo. Pp. 255. (Berlin : 
Singer Verlag, 1933.) 2.85 gold marks. 

Hinrichs, E. Wanderung (lurch Holstein : Wege zur 
Heimat. (Las niodordt. Gesicht, Heft 1.) Hvo. Pp. 40. 
(Litbeck .* Verlag WestphaJ, 1933.) 1 gold mark. 

Hodgkison, E. G., and Precce, D. M. A First Course in 
Modern Geography. Cr. Hvo. Pp. vii t 322. (London : 
University Tutorial Press, Ltd., 1933.) 2*. 9d.* 

Holt, William. Under a Japanese Farasol. Cr. Hvo. 
Pp. viii |308. (Halifax : F. King and Sons, Ltd., 1933.) 
3*. 6 d. net. 

Huntington, Ellsworth ; Williams, Frank E., and 
Valkcnburg, Samuel van. Economic and Social Geo¬ 
graphy. Med. Hvo. Pp. xi+030. (New York: John 
Wiley and Sons, Inc. ; London : Chapman and Hall, 
Ltd., 1933.) 23*. not,* 

Kermack, W. R. Our World To-day: a Modern 
Geography. Ex. Cr. Hvo. Pp. 383. (Edinburgh and 
London : W. and A. K. Johnston, Ltd., 1933.) 2*. (W. 

Ltibke, A. Lor lachendo Pazifik. (Bolehrendo Schriften- 
reiha, Band 9.) Itoy. Hvo. Pp. 278. (Bonn : Buch- 
gerneinde, 1933.) 

MacQuarrie, Hector. Hound the World in a Baby 
Austin. Cr. Hvo. Pp. 384. (London : Hod dor and 
Stoughton, Ltd., 1933.) 7*. ft/. not. 

Makepeace, Gordon. Safari Sam. Lemy Hvo. Pp. 254. 
(London : Hodder and Stoughton, Ltd., 1933.) 10*. (id.net. 

Mason, Arthur. Come Easy, Go Easy, Lorriy 8vo. 
Pp. 252. (London and Toronto : Jonathan Cape, Ltd., 
1933.) 7*. 0 d. net. 

Midgley, C. Asia. (Practical Sketch Map and Picture 
Geographies.) Gl. 4to. Pp. 58. (Exeter : A. Wheaton 
and Co., Ltd., 1933.) 1*. 3d. net. 

Midgley, C. North America and Asia. (Practical Sketch 
Map and Picture Geographies.) GI. 4to. Pp. 121. (Exeter : 
A, Wheaton and Co., Ltd., 1933.) 2*. ft/. not. 

Midgley, C. Europe : including the British Isles. 
(Practical Sketch Map and Picture Geographies, Senior 
Series, Book 0.) Gl. 4to. Pp. 121. (Exeter: A. Wheaton 
and Co., Ltd., 1933.) 2*. 0d. not. 

Midgley, C. The Southern Continents. (Practical 
Sketch-Map and Picture Geographies.) Gl. 4to. Pp. 112. 
(Exeter: A. Wheaton and Co., Ltd., 1933.) 2*. (Id. net. 

Mlllauer, H. Mit Vollgas durch Wllsto und Busch : 
die “Deutsche Motorrad-Afrikaexpedition*' Berlin—Kairo 
—Kapstadt—Berlin, 8vo. Pp. 184. (Berlin-Tempolhof : 
Verlag Tischert, 1933.) 5 gold marks. 

Morand, Paul. Indian Air. Translated by Desmond 
Flower, Cr. 8vo. Pp. 235. (London, New York, Toronto 
and Melbourne: Cassell and Co., Ltd,, 1933.) 6*. not. 

Muirheod, Findlay, and Muirhead,L. Russell, Edited by. 
Holland and the Rhine. (Blue Guides.) Fcap. Hvo, Pp. 
447. (London: Ernest Benn, Ltd., 1933.) 12*. ft/. net. 

North, F. J. Maps: their History and Uses, with 
Special Reference to Wales. (A Handbook to a Temporary 
Exhibition, July to October, 1933.) 8vo. Pp.45. (Cardiff: 
National Museum of Wales, 1933.) ft/.* 

Penck, A. Griechisohe Landsohaften. Sup. Roy. 8vo. 
Pp. 20 J -64. (Bielefeld: Velhagen und Klaeing, 1033.) 
3.50 gold marks. 

Quentel, P. ThUringen. (Monographien zur Erdkunde, 
Band I.) Sup. Roy. 8 vo. Pp. 48 +04. (Bielefeld: Vel¬ 
hagen und Klaeing, 1933.) 4.50 gold marks. 
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Schmahl, Eugen, Herausgegeben von. Doutsohes Land : 
das Buch von Volk und Heimat. Sup. Roy. 8 vo. Pp. 399. 
(Berlin : Noufold und HeniuB, 1933.) 26 gold marks. 

Schomberg, Col. R. C. F. Peaks and Plains of Central 
Asia. Lemy 8 vo. Pp. 288 +8 plates. (London : Martin 
Hopkinson, Ltd., 1933.) 15*. net.* 

Schulten, A. ldyllen vtmi Lago Maggiore. Zwei te 
Auflage. Pott Hvo. Pp. 85. (Erlangen : Palm und 
Enko, 1933.) 1.50 gold marks. 

Smythe, F. S. Kairiet Conquered. Choap edition. 
Lemy 8 vo. Pp, 436. (London : Victor Gollancz, Ltd., 
1933.) 6 *. not. 

Speed, Maude. A Scamper Tour to Rhodesia and South 
Africa. (With a Sketch-Book.) Lemy 8 vu. Pp. vii + 148. 
(London, New York and Toronto : Longmans, Green and 
Co.. Ltd., 1933.) 7*. (*/. net. 

Stamp, L. Dudley, Edited by. The Oxford and Cam¬ 
bridge Geography. (Oxford and Cambridge Sorios.) New 
fwlition, revised. Cr. 8 vo. Pp. 218. (London : George 
Gill and Sons, Ltd,, 1933.) 2*. net. 

Stamp, L. Dudley, and Beaver, Stanley H, The British 
Isles : a Geographic and Economic Survey. Lerny Bvo. 
Pp. 731. (London, Now York and Toronto : Longmans, 
Omen and Co., Ltd., 1933.) 25*. not. 

Taylor, Isaac. Map of Hampshire by Isaac Taylor 
1759. (Published by the Hampshire Field Club and 
Archflpologirol Society.) 0 sheets, 24£ in. X 19j in. (South¬ 
ampton : H. M. Gilbert and Son, 1933.) 0*.* 

Waibel, L. Problome dor Landwirtscbaftsgoographie. 
(Wirtsehaftageographisrhen Abhandlungon, Nr. 1.) Sup. 
Roy. Hvo. Pp. 94. (Breslau : Ferdinard Hirt, 1933.) 
4.50 gold marks. 

Watkins, W. J. H., and Clowscr, C. E. Europe : in¬ 
cluding tlie British Isles. Cr. Hvo. Pp. 328. (London : 
John Murray. 1933.) 3*. 0 r/. 

Wilmore, Albert. Junior School Geography. Book 3 : 
Britain and the British People. Cr. Hvo. Pp. 150. I*. 9 d. 

Book 4 : The Wonderful World. Cr. Hvo. Pp. 183. 2*. 
(London, Bombay ami Sydney : George G. Harrap and 
Co., Ltd., 1033.) 

Yates, Helena Eva. Bali, Enchanted Isle : a Travel 
Book. Ex. Cr. 8 vo, Pp. 188 ^23 plates. (London : George 
Allen and Unwin, Ltd., 1933.) 7 *. ft/, not.* 

General Biology : Natural History 
Botany : Zoology 

Abderhalden, Emil, Herausgegeben von. Handbugh 
der biologischen Arlndtsmethoden. Lieferung 410. Abt. 
9 : Methoden der Erforschung der Leintungen des tier- 
ischen Organismus, Toil 7, Heft 3. Methoden der Tior- 
haltung und Tierzuchtung. Haltung und Zdchtung von 
Vorratsschftdlingen. Von Friedrich Zacher. Sup. Hoy. 
Bvo. Pp. 389-592. (Berlin und Wien : Urban und 
Schwarzenberg, 1933.) 12 gold marks.* 

Arkell, Reginald. Richard Jefferies. Cr. 8 vo. Pp. 294. 
(London : Rich and Cowan, Ltd., 1933.) Is, 0 d, net.* 
Barker, K. F. Bellman : the Story of a Beagle. Cr. 
8 vo. Pp. viii+207. (London : A. and C. Block, Ltd., 
1933.) 5*. net.* 

Barton-Wright, E. C, Recent Advances in Plant 
Physiology. Second edition. Demy Hvo. Pp. 352. (Lon¬ 
don : J. and A. Churchill, 1933.) 12 *. 0 t/. 

Berridge, W. S. All about Fish and other Denizens of 
the Seas and Rivers. Demy Hvo. Pp. 254 +03 plates. 
(London, Bombay and Sydney : George G. Harrap and 
Co., Ltd., 1033.) 7*. ft/, not.* 

Bronn, H. G. Klassen und Ordnungon des T terra iohs. 
Band 4, Abteilung 2, Buch 2 : Acanthocephala. Lieferung 
2 (Sclusslieferung). Bearbeitet von A. Meyer. Sup. Roy. 
8 vo. p P . vi I 333-582. (Leipzig: Akademischo Verlags- 
gesellsehaft rn.b.H., 1933.) 32 gold marks.* 

Carpenter, G. D. Hale. Mimicry. With a Section 
on its Genetic Aspect by E. B. Ford. (Methuen's Mono¬ 
graphs on Biological Subjects.) Fcap. 8 vo. Pp. ix +134. 
(London : Methuen and Co., Ltd., 1933.) 3*. ft/, 

not.* 

Cavers, F. Practical Botany. Fourth edition. Cr. Hvo. 
Pp. xvi +429. (London : University Tutorial Press, Ltd., 
1933.) 5*. ft/.* 
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Colosi»G. Fauna italiana. 8vo Pp. xii +642 +35 plates. 
(Torino : Union© Tipografioo-Editrice Torinose. 1933.) 
110 lire. 

Crowthcr, J. G., Edited, and with Introductions by. 
Biology in Education : a Handbook based on the Pro¬ 
ceedings of the National Conference on the Place of Biology 
in Education, organised by the British Social Hygiene 
Council. Demy 8vo. Pp. x +204 +60. (London : William 
Heinemann, Ltd., 1933.) 7 a. 6 d. net.* 

Curtis, Wintcrton C., Guthrie, Mary J. t and Woods, 
Farris H. Lal>oralory Directions in General Zoology. 
Second edition, wvised. Mod. 8vo. Pp. xxxii + 164. 
(New York : John Wiloy and Sons, Inc. ; London : 
Chapman and Hall, Ltd., 1933.) 9#. fid. net.* 

Dclamaln, Jacques. The Days and Nights of Birds. 
Translated by Mary Sehlurnberger. Cr. 8vo. Pp. 248. 
(London : Victor Gollancz, Ltd., 1933.) 6.v. net..* 

Department of Scientific and Industrial Research: 
Forest Products Research. Bulletin No. 1 : Dry Hot in 
Wood. Second edition. Hoy. 8vo. Pp. vii +34 +9 plates. 
(London : H.M. Stationery Office, 1933.) Is. net.* 
Dickie, James. The Dog. Demy 8vo. Pp. 189. (London: 
Hutchinson and Co., Ltd., 1933.) 6*. net. 

Edwin, Maribel. Wild Life Stories. (The Nelsonian 
Library.) Ex. Cr. 8vo. Pp. vii +280. (London and 
Edinburgh : Thomas Nolaon and Sons, Ltd., 1933.) 
3^. 6 d. not.* 

Evans, Evan J., and Andrew, H. G. A School Certificate 
Biology : a Revision Course. Cr. 8vo. Pp. 224. (Exeter : 
A. Wheaton and Co., Ltd., 1933.) 3 a. fid. net. 

Fishery Board for Scotland. Salmon Fisheries, 1933, 
No. 2 : Sea Trout of the Ayrshire Rivers Doon, Girvan 
and Stinchar. By G. Herbert Nall. Imp. 8vo. Pp. 25+2 
plates. (Edinburgh and London : H.M. Stationery Office, 
1933.) 1 a, 6 d. net.* 

Goldschmidt, R. Die Lehro von dor Vororbung. 
(Veratiindliche Wissonschaft, Band 2.) Dritte verbesserte 
Auflage. 8vo. Pp. 215. (Berlin: Julius Springer, 1933.) 
4.80 gold marks. 

Harant, Hcrvd , et Vemigres, Paulette. Faune do Franco. 
27: Tunieiors. Fascicule 1 : A so i dies. (Federation 
fran^ais© des Sonic tea do Sciences naturellcs : Office 
central do Faunistique.) Roy. 8vo. Pp. iil+100. (Paris: 
Paul Lechevalier, 1933.) 35 francs.* 

Horwood, Arthur Reginald, and Noel, the late Charles 
William Francis (Earl of Gainsborough). The Flora of 
l^eicestershire and Rutlan<i : a Topographical, Ecological 
and Historical Account, with Biographies of Former 
Botanists (162(1-1933). Cr. 8vo. Pp. ccxcvii -l 687 4 36 
plates. (London : Oxford University Press, 1933.) 35 a. 
net.* 

Hoyer, Niels, Edited bj. Man into Woman: an 
authentic Record of a Change of Sex ; the True Story of 
the Miraculous Transformation of the Danish Painter 
Einar Wegener (Andreas Sparro). Translated from the 
German by H. J. Stenning. Demy 8vo. Pp. xiii +287 +25 
plates. (London : Jarrolds Publishers (London) Ltd., 
1933.) 10a. fid. not.* 

Hurst, C. C. The Mechanism of Creative Evolution. 
Second edition, Cr. 4to. Pp. xxii +366. (Cambridge : 
At the University Press, 1933.) 21a, net. 

Krcnke, N. P. Wundkompensation, Transplantation 
und Chira&ren bei Pfianzen. Gbersetzt von N. Busch. 
Redigiert von O. Moritz. (Monographien aus dom 
Gesamtgebiet der Physiologie der Pflanzen und der Tiore, 
Band 29.) Med. 8vo, Pp. xvi+934. (Berlin: Julius 
Springer, 1933.) 89.80 gold marks.* 

Kuckuck, P. Der Strondwanderer: die wichtigsten 
Strandpflanzen, Meeresalgon und Seetiere der Nord- und 
Osteeo. Ftinfte, vdllig durchgosohone und erganzte 
Auflage, bearbeitet von A. Hagmeier. 8vo. Pp. 105. 
(Mtinchen : J. F. Lehmann, 1933.) 7 gold marks. 

Kttkenthal, Willy, Gegrtindet von. Hondbuch der 
Zoologie: eine Naturgeschiehte der St&mme des Tier- 
reiohee. Herausgegeben von Thilo Krumbaoh. Band 3, 
HAlfte 2 : Chelioerata, Fantopoda. Onyohophora. Vermes 
Oligomera. Lieferung 7, Teil 2, Med. 4to. Pp. 193-288. 
(Berlin und Leipzig: Walter d© Gruyter und Co., 1633.) 
12 gold marks.* 


Littler, N. Science Note Books for School Certificate 
Biology. Book 2 : Animal Life, Demy 4to. (Exeter: 
A. Wheaton and Co., Ltd., 1933.) 1 a. net. 

Ministry of Agriculture and Fisheries. Fishery Investiga¬ 
tions, Sorios 2, Vol. 13, No. 1, 1933 : Inshore Trawl 
Fisheries of Dorset and Devon; Report on Researches 
carried out between 1924 and 1929 from Poole, Dorset, 
and Beer, Devon ; with Recommendations bearing on 
Protective Legislation. By H, J. Buchanan-Wollaston. 
Imp. 8 vo. Pp. 69. (London ; H.M. Stationery Office, 
1933.) 3a. 6d. net.* 

Owen, Gertrude E. Botany Noto Books for Sohool 
Certificate. Book 2 : Physiology. Demy 4to. (Exeter: 
A. Wheaton and Co., Ltd., 1933.) 1a. net. 

Pearson, Karl. The Treasury of Human Inheritance. 
Name and Subject Index to Volume 2. Prepared by Julia 
Bell. (Eugenics Laboratory Memoirs, No. 28.) (Cambridge: 
At the University Press, 1933.) 9a. net. 

Rendl, Georg. The Way of a Bee. Translated from t he 
German by Patrick Kirwan. Imp. 16mo. Pp. vi -+ 168. 
(London, New York and Toronto : Longmans, Green and 
Co., Ltd., 1933.) 6a. net.* 

Roult, L. Los poiasons ot lo monde vivants des eaux : 
6tudes ichthyologiques et philosophiques. Tome 6 : L© 
littoral et la haute mer. 8vo. Pp. 324 +16 plates. (Paris : 
Oil. Delagrave, 1933.) 42 francs. 

Schmidt, Charles C. Nature Study and Agriculture. 
Revised edition. Imp. lfimo. Pp. viii +508. (Boston, 
New York, and Chicago : D. C. Heath and Co. ; London : 
George G. Harrap and Co., Ltd., 1933.) 6a.* 

Schulze, F. E., und Kiikcnthal, W., Horausgogebon von. 
Das Tierroich : eine Zusammenstellung und Kennzeich- 
nung der rezenten Tiorformen. Gegriindet von der Deutach - 
on Zoologischen Gesellschaft. Ini Auftrage der Preusa- 
ichen Akademie der Wissensehaften zu Berlin. Fortgesotzt 
von K. Heidor, suit 1927 von R. Hesse. Lieferung 61 : 
Pisces 2, Dipnoi. Bearbeitet von Maximilian Holly. Sup. 
Roy. 8vo. Pp. ix +20. (Berlin und Leipzig : Walter de 
Gruyter urul Co., 1933.) 4 gold marks.* 

Staig, Robert Zoology. Part 1 : The Invortebrata. 
(Catheeism Series.) Third edition. Cr. 8vo. Pp. 88. 
(Edinburgh : E. and S. Livingstone, 1933.) 1a. fid. net.* 
Stejneger, Leonhard, and Barbour, Thomas. A Check 
List of North American Amphibians and Reptiles. Third 
edition. Roy. 8vo. Pp. xiv+185. (Cambridge, Mass.: 
Harvard University Press ; London : Oxford University 
Press, 1933.) 18a. fid. net.* 

Taka-Tsukasa, Prince. The Birds of Nippon. Vol. 1, 
Part 2: Physiography, Order Galli. Demy 4to, Pp. 
v-xxvi +71-128 +8 plates. (Tokyo: Yokendo ; London: 
H. F. and G. Witherby, 1933.) 15a. net.* 

Tucker, Theodore F., and Pout, Muriel. Sex Education 
in Schools : an Experiment in Elementary Instruction, 
Ex. Cr. 8vo. Pp. 144. (London : Gerald Howe, Ltd., 
1933.) 3a. 6d. net. 

Horticulture: Forestry: Agriculture 

Empire Marketing Board. Canned Fruit and Dried 
Supplies in 1932. Prepared in the Statistics and Intelli¬ 
gence Branch of the Empire Marketing Board. (E.M.B. 
69.) Cr. 4to. Pp. 132. 1a. net. The Demand for South 
African Deciduous Fruits ; Report of an Investigation 
by the Statistics and Intelligence Branch of the Empire 
Marketing Board into the Retail Marketing of South 
African Deciduous Fruit. (E.M.B. 70.) Cr. 4to. Pp. 64. 
1a. net. (London : H.M. Stationery Office, 1933.)* 
Harding, Alice. Lilacs in my Garden: a Practical 
Handbook for Amateurs. Ex.Cr. 8vo. Pp.x +88 +7 plates. 
(New York: The Macmillan Co., 1933.) 7a. 0d. not. 

Marston, Muriel. A Garden by the Avon. Cr. 8vo. 
Pp. 288. (London: Methuen and Co., Ltd., 1933.) 7A.6d.net. 

Metcalf, Rupert. England and Sir Horace Plunkett: 
an Essay in Agricultural Co-operation. Cr. 8vo. Pp. 
xiii -f 143. (London : Gerald Howe, Ltd., 1933.) 6a. net. 

Ministry of Agriculture and Fisheries. Bulletin No. 61: 
West Cambridgeshire Fruit-Growing Area; a Survey of 
the Soils and Fruit, 1025-1927. With a Section on the 
Geology of the District, by W. B. R. King. Roy. 8vo. Pp. 
v +83. (London; H.M. Stationery Office, 1933.) lA.6d.net.* 
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Ministry of Agriculture and Fisheries. Bulletin No, 
05 : The Cultivation of Vegetables in Frames. Roy. 8vo. 
Pp. vi 00. 1/?. net. Bulletin No. 07 : Turkey b. By T. I). 
Bell and Violet K. Tallent. Roy, 8vo. Pp. v f 16 4 4 
plates, ttrf. net. Bulletin No. 68: Vegetable Diseases a 
Brief Summary. Roy. 8vo. Pp.v+38. Od. not. (London: 
H.M, Stationery Office, 1933.)* 

Ortloff, H. Stuart. Informal Gardens : the Naturalistic 
Style. Or. 8vo. Pp. x + 115 +5 plates. (Now York : The 
Macmillan Co., 1933.) 7#. 6d. net. 

Pallister, Minnie. Gardener’s Frenzy: being an Alphabet 
oftheGarden. Cr. 8vo. Pp.xiv + 246, (London: Methuen 
and Co., Ltd., 1933.) 6s. net. 

Rocasolano, Antonio de Gregorio. Aportacion 
Bioquimica al Probloma agricola del Nitrogeno. (Trabajos 
del Laboratorio do Investigaciones bioquimicas de la 
Facultad de Ciencias de la Universidad de Zaragoza.) 
Fcap. 4to. Pp. 175. (Zaragoza: Universidad, 1933.) 

8 pesetas.* 

Stevens, G. A. Climbing Roses. Kx.Cr.8vo. Pp. 220. 
(63 plates.) (Now York: The Macmillan Co., 1933.) 10#. 

not. 

Thomas, H. H., Edited by. Popular Gardening Annual : 
an Illustrated Book of Reference for Amateur Gardeners. 
Demy 8vo. Pp. 134, (London : The Amalgamated Prose, 
Ltd., 1933.) 2a. iki. net. 


Anatomy : Physiology 

Knoll, Wilhelm, und Arnold, Amo, Herausgegebcn von. 
Normale und pathol ugischo Physiologic dor Leibes* 
ilbungon. Roy. 8vo. Pp.316. (Leipzig: Johann Ambrosius 
Barth, 1933.) 21.80 gold marks. 

Nistler, Luis. Mikro-eloktrischo Unfcersuohungen am 
Vordauungskanal. Med. 8vo. Pp. 44. (Mfthrisch-Ostrau : 
Julius Kittls Nachf., 1933.) 1 mark.* 

Oppenheimer, Carl, Herausgegebcn von. Handbuch dor 
Biochemio des Menschen und dor Tiere. Zweite Auflage. 
Sup. Roy. 8vo. ErgAnzxmgswerk. Band 1, Halbband 1. 
Pp. xv +598. Band 1, Halbband 2. Pp. xv +601-1154. 
(Jena : Gustav Fischer, 1933.) 74 gold marks.* 

Whitnall, S. E. The Study of Anatomy : written for 
the Medical Student. Second edition, rewritten and 
enlarged. Cr. 8vo. Pp. vi+93. (London: Edward 
Arnold and Co., 1933.) 4s. net.* 

Workers’ Rational Living Library. No. 2 : Sex and 
Health ; the Sexual Revolution, the Genital Organs, 
Menstruation. Imp. 32mo. Pp. 72. 20 cents. No, 3 : 

Sex Life and Marriage ; Essays on Sex Life, Married Lila, 
Pregnancy and Childbirth. Imp. 32mo. Pp. 100. 20 

cents. (New York : Rational Living, 1933.)* 


Anthropology: Archaeology 

Bruce (the late) J. Collingwood. The Handbook 
to the Roman Wall: a Guide to Tourists traversing the 
Barrier of the Lower Isthmus. Ninth edition. Cr. 8vo. 
Pp. x+221+1 plate. (Nowcastle-on-Tyne : Andrew 
Reid and Co., Ltd. ; London : Longmans, Green and Co., 
Ltd., 1933.) 3s. fld. net.* 

Frankfort* Henri. Archaeology and the Sumerian 
Problem. (Studies in Ancient Oriental Civilization, No. 
4.) Sup. Roy. 8vo, Pp. xi +72. (Chicago ; University 
of Chicago Press; London: Cambridge University 
Press, 1933.) 5s. 6d. net. 

Gadd, C. J. Seals of Ancient Indian Style found at 
Ur. (From the Proceedings of the British Academy , Vol. 
18.) Roy. 8vo, Pp. 22 +3 plates. (London : Oxford 
University Press, 1933.) 2s. (Id. net. 

Hansen, Hazel D. Early Civilization in Thessaly. 
(Johns Hopkins University Studies in Archaeology, No. 
15.) Roy. 8vo. Pp. xix +203. (Baltimore, Md.: Johns 
Hopkins University Press ; London : Oxford University 
Press, 193J.) 24s. net. 

Hocart, A. M. The Progross of Man : a short Survey of 
his Evolution, his Customs and his Works. Cr, 8vo. Pp. 
xvi +316. (London: Methuen and Co., Ltd., 1933.) 
7s. 3d. net.* 


Hofstra, Sjoerd. Differenzierungserscheinungen in 
einigon Afrikanischon Gruppen : ein Beitrag zur Frage 
dor primitiven Individualitat. Roy. 8vo. Pp. viii +214. 
(Amsterdam : Scholteina and Holkema’s Boekhandel 
N.V., 1933.)* 

Jenncss, Diamond, Assembled and edited by. The 
American Aborigines: their Origin and Antiquity ; a 
Collection of Papers by Ton Authors. (Published for 
presentation at the Fifth Pacific Science Congress, 
Canada, 1933.) Roy. 8vo. Pp. 396. (Toronto : University 
of Toronto Press ; London : Oxford University Press, 
J933.) 10#. 6d. net.* 

Jenness, Eileen. The lndiun Tribes of Canada. Ex. 
Cr. 8vo. Pp. 123. (Toronto: The Ryerson Press, 1933.) 
1.50 dollars. 

Jolliffe, J. E. A. Pre-Feuda) England : the JuteR. 
(Oxford Historical Series.) Demy 8vo. Pp. x-fl22. 
(London : Oxford University Press, 1933.) la. 6d. net.* 
Kak, Ram Chandra. Ancient Monuments of Kashmir. 
Sup. Roy. 8vo. Pp. xvi+172 +77 plates. (London: 
Tridia Society, 1933.) 25#. net. 

KlingbeiJ, W. Kopf- und Maskcnzauber in der Vor- 
geschicnte und bei den Primitiven. 8vo. Pp. 144. (Berlin: 
Arthur Collignon, 1933.) 6 gold marks. 

Schiitte, Gudmund, Our Forefathers, the Gothonic 
Nations : a Manual of the Ethnography of the Gothic, 
German, Dutch, Anglo-Saxon, Frisian and Scandinavian 
Peoples. Vol. 2. Roy. 8vo. Pp. xvi +483 +20 plates. 
(Cambridge : At the University Proas, 1933.) 30#. net.* 
Smith, G. Elliot. The Diffusion of Culture. Cr, 8vo. 
Pp. x +244. (London : Watts and Co., 1933.) Is. tid. 
net.* 

Sukenik, Eleazar L. The Ancient Synagogue of Beth 
Alpha : an Account of the Excavations conducted on 
behalf of the Hebrew University, Jerusalem. Roy. 4to. 
Pp. 58 +27 plates. (Jerusalem: University Press; 
London : Oxford University Press, 1933.) 35#. net. 

Thompson, Edward Herbert. People of the Serpent : 
Life and Adventure among the Mayas. Demy Bvo. (New 
York and London : G. P. Putnam’s Sons, 1933.) 1G#. 

not. 

Williams, Joseph J. Voodoos und Obeahs : Phases of 
West India Witchcraft. Third printing. Roy. 8vo. Pp. 
xx 4 257. (London : George Alien and Unwin, Ltd., 
1933.) 15#. net.* 

Philosophy: Psychology 

Baumgardt, D. Der Ktunpf um den Lebenssinn unter 
den Vorlftufem dor modomen Ethik. Roy. 8vo. Pp. 384. 
(Loipzig : Folix Meincr, 1933.) 16 gold marks. 

Becker, Friedebert. Die Instinkt-Psychologic William 
McDougails. Roy. 8vo. Pp. 87. (Reichenberg : GebrOder 
Stiopel, G.m.b.H., 1933.) 3 gold marks. 

Berg, Louis. The Human Personality. Demy 8vo. 
Pp. xv +321. (London : Williams and Norgato, Ltd., 
1933.) 8#. 6tf. not,* 

Burns, C. Delislc. The Horizon of Experience: a 
Study of the Modern Mind. Demy 8vo. Pp. 372. (London : 
George Allen and Unwin, Ltd., 1933.) 12#. 6 d. net.* 
Cabot, Richard C. The Meaning of Right and Wrong. 
Ex. Cr. Bvo. Pp. x +463. (Now York : The Macmillan 
Co., 1933.) 12#. 6rf. net. 

Campbell, Percy A. Consciousness : Brain-Child. Ex. 
Cr. 8vo. Pp. vi +109. (East Cleveland, Ohio : Percy A. 
Campbell, 16208 Nela View Road, 1933.) 1.50 dollars.* 

Dasgupta, Surendranath. Indian Idealism. Demy Bvo. 
Pp, xxiv +206. (Cambridge : At the University Press, 
1933.) 10#. 6 d. net* 

Earle, F. M. Psychology and the Choice of a Career, 
(Methuen’s Monographs on Philosophy and Psychology.) 
Fcap. 8vo. Pp. vii+103. (London: Melhuon and Co., 
Ltd., 1933.) 2«. M. net.* 

Ehlers, H., und Feist, H. Philosophic in Merks&tzen, 
Band 1: Gesohichtodar Philosophic. 8vo. Pp. 150. (Berlin 
und Leipzig: Walter do Gruyter und Co., 1933.) 3.50 

gold marks. 

GUnther, E. Die ontologischen Grundlagen dor neueren 
Erkenntnislehre. Roy. 8vo. Pp. 32. (Halle a. S. : Max 
Niemeyer, 1933.) 1.20 gold marks. 
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GUnther, G. Grundzllge einor neuen Theorie dos Denk- 
ena in Hegeia Logik. Hoy. 8 vo. Pp. 226. (Leipzig : 
Felix Meiner, 1933.) 10 gold marks. 

Harding, M. Esther. The Way of all Women : a Psycho¬ 
logical Interpretation. Ex. Cr. Hvo. Pp. xv 4 335. (London, 
New York and Toronto : Longmans, Green and Co., Ltd., 
1933.) IS*, net.* 

Hartshorne, Charles, and Weiss, Paul, Edited by. 
Collected Papers of Charles Sanders Pcirco, Vol. 3 : 
Exact Logic. Med. 8 vo. Pp. xiv 4-433. (Cambridge, 
Mass. : Harvard University Press ; London : Oxford 
University Press, 1933.) 24*. fid. net.* 

Hauesler, F., und Redl, F. Lehrbuch fur den philosophi- 
scbeii Einflihrungauntorrioht. Toil 1 : Einfuliruiig in die 
Psychologic. 8 vo. Pp. 146. (Wien und Leipzig; Franz 
Deutioke, 1933.) 3.20 gold marks. 

Hcllpach, W. E lemon tarns Lehrbuch dor Sozitd- 
psychologie. Hoy. 8 vo. Pp. 165. (Berlin: Julius Springer, 
1933.) 7.80 gojd marks. 

Hess, G. Franzosische Philosophic dor Gogenwart. 
(Philosophise he Forschungsberichte, Heft 16.) Hoy. Hvo. 
Pp. 95. (Berlin:.funkorundDunnhaupt, 1933.) 4gold marks. 

Inge, Very Rev. Dean. God and the Astronomers: 
containing the Warburt<m Lectures 1931 1933, Demy 
Hvo. Pp. xiii 4 308. (London, Now York and Toronto : 
Longmans, Green and Co., Ltd., 1933.) 12*. fid. net.* 

Jaensch, E. R. Die Lftge und die Aufgaben dor Psyeho- 
logic. Koy. Hvo. Pp. 126. (Leipzig: Johann Ambrosias 
Barth, 1933.) 5.70 gold marks. 

Jahn, E. Men sc h on fii hr ung : iiber Individual- 

psychologic und Seelsorge. Pott Hvo. Pp. 100. (Munched : 
Vorlag MOller, 1933.) 1.35 gold marks. 

Jung, C. G. Modern Man in Search of a Soul. Translated 
by W. S. Dell and Cary F. Baynes. Demy Hvo. Pp. 
ix 4 282. (London : Kogan Paul and Co., Ltd., 1933.) 
10 *. 6 d. not,* 

Kirkwood, M. M. Duty and Happiness in a Changed 
World. Cr. Hvo. Pp. vi 4 207. (Toronto : The Macmillan 
Co. of Canada, Ltd., 1933.) 10#. not. 

Lift, Th, Einloitung in die Philosophic. Hvo. Pp. 332. 
(Leipzig und Berlin : B. G. Teubner, 1933.) 6.40 gold marks. 

Lorand, Sandor, Edited by. Psycho-analysis To-day : 
its Scope and Function. Hoy. Hvo. Pp. xv \ 370. (London: 
George Allen and Unwin, Ltd., 1933.) 18*. not.* 

Mace, C. A. The Principles of Logic : an Introductory 
Survey. Demy Hvo. Pp. xiii 4-388. (London, New York 
and Toronto: Longmans, Green and Co., Ltd., 1933.) 
12 *. fid. net.* 

McLaurin, Hamish. Eastern Philosophy for Western 
Minds ; an Approach to the Principles and Modem 
, Practice of Yoga. Demy Hvo. Pp. xii 4-282. (Boston, 
Mass. : The Stratford Co., 1933.) 2.50 dollars. 

Macmurray, John. Interpreting the Universe. Cr. Hvo. 
Pp. 164. (London : Faber and Faber, Ltd., 1933.) 5*. net. 

Pfander, A. Die Soele des Menschen : Versuch einor 
verstehenden Psychologic. Roy. 8 vo. Pp. 416. (Halle 
a.S. : Max Nierneyor, 1933.) 9 gold murks. 

Powers, Francis F., and Uhl, Willis L. Psychological 
Principles of Educat ion. (The Century Studies in Educa¬ 
tion.) Demy Hvo. Pp. xvi | 570. (New York and London : 
D. A pploton - Con t ur y Co., Inc., 1933.) J 2 *. fid. net. 

Sambergcr, Fr. ttber Entstohung und Entwicklung des 
Lebens. 8 vo. Pp, 55. (Leipzig : Leopold Voss, 1933.) 
2.40 gold marks. 

Samuel, Sir Herbert. The Tree of Good and Evil. (The 
Presidential Address to the British Institute of Philosophy, 
1933.) Demy 8 vo. Pp. 38. (London : Peter Davies, Ltd., 
1933.) 2*. 6 d. not. 

Scheler, Max. Zur Ethik und Erkenntnislehre: Tod 
und Fortleben : Ober Seham und SchamgofUhl: Vor- 
bilder und FUhrer : Ordo amoris: Ph&nomonologio und 
Erkenntnistheorie: Lchre von den drei Tateaehon. 
(Scheler: Schriften aus d. Naohlass, Band I.) Hoy. 
8 vo. Pp. 468. (Berlin ; Dor Neuo Geist-Vorlag, 1933.) 
14 gold marks. 

Shirley, Mary M. The First Two Years : a Study of 
Twenty-five Babies. Vol. 2 : Intellectual Development, 
Ex. Cr. 8 vo. Pp. xvi 4-513. (Minneapolis: University 
of Minnesota Press ; London : Oxford University Press, 
1933.) 17s, fid. net. 


Stebbing, L. Susan. Logical Positivism and Analysis. 
(Annual Philosophical Lecture, Henriotte Hertz Trust, 
British Academy, 1933.) (From the Proceedings of British 
Academy , Vol. 19.) Sup. Roy. 8 vo. Pp. 37. (London: 
Oxford University Press, 1933.) 2#. net.* 

Stimimann, F. Das ere to Erleben des Kindes. 8 vo. 
Pp. 203. (Fmuenfold und Leipzig : Huber und Co., 1933.) 
4.80 gold murks. 

Taft, JesBie. The Dynamics of Therapy in a Controlled 
Relationship. Ex. Cr. 8 vo. Pp. xii 4-296. (New York : 
The Macmillan Co., 1933.) 12*. Or/, not. 

Vlach, M. Lehrbuch dor Psyehologie. Hoy. 8 vo. Pp. 
171. (Wien und Leipzig: Wilhelm BraumUller, 1933.) 
3.50 gold inarks. 

Werner,H. Einfiihrung in die Entwickhingspsychulogie. 
Zweite urngearbeilote Auflage. Hoy. Hvo. Pp. 432. 
(Leipzig : Johann Arnbx*osius Barth, 1933.) J7.40 gold 

marks. 

Bacteriology : Hygiene 

Kelser, Raymond A. Manual of Veterinary Bacteriology. 
Second edition. Hoy. Hvo. (London : Bailliinro, Tindall 
and Cox, 1933.) 27*. fid. net. 

Pribram, Ernst. KlasHifikution der Schizomyooton 
(link ter ion) : Versuch einor wissorisehaftliehen Klassi/i- 
kutdon der Huktorion auf" botaniseher Grundlage. Pp. 143. 
(Wion und i*'ipzig: Franz Deutieko, 1933.) 8 gold 

marks. 

Tippett, Gordon. Tuberculosis : its Cure and Preven¬ 
tion. Or. 8 vo. Pp. xi 4 242. (London : Methuen and Co., 
Ltd., 1933.) 7*. fid. not.* 


Miscellany 

Advancement of Science, 1933 , The. Addresses delivered 
at the Annual Meet ing of the British Association for the 
Advancement of Si neuen (J03rd Year), Leicester, Sep¬ 
tember 6 13, 1933. Demy 8 vo. Pp. ii 4 264. (London: 
British Association, 1933.) 3*. 6 d.* 

Engineering and Allied Employers* National Federation. 
Unemployment : its Realities and Problems. Demy Hvo. 
Pp. vi 1 94. (London : Engineering ami Allied Employers’ 
National Federation, 1933.)* 

Esslemont, Peter. Brit hers A' (Brothers All) : a Minute 
a Day with Burns, Poet, Lover and Prophet of Brother¬ 
hood. Med. Hvo. Pp. 144. (Aberdeen: The Central Press, 
1933.) I*, fid.* 

Guthrie, James B. Elementary Science: a Compre¬ 
hensive course. Part 2. Demy 8 vo. Pp. 127. (London 
and Edinburgh : W. and R. Chambers, Ltd., 1933.) 
1 *. fid. 

Marvin, F. S. The Nation at School : a Sketch with 
Comments. Cr. 8 vo. Pp. viii 4 173. (London: Oxford 
University Press, 1933.) 5 #, net.* 

Monro, Thomas Kirkpatrick. The Physician : as Man 
of Letters, Science and Action. Demy Hvo. Pp. viii 4 212. 
(Glasgow : Jackson, Wylie and Co., 1933.) 10#. firf. 

net.* 

Permanent Consultative Committee on Official Statistics. 

Guide to Current Official Statistics of the United Kingdom. 
Vol. 11 (1932): Being a Systematic Survey of the 
Statistics appearing in all Official Publications issued in 
1932. Hoy. Hvo. Pp. 344. (London : H.M. Stationery 
Office, 1933.) 1*. net.* 

Pownall, J. F. Transport Roform in Groat Britain. 
Roy. 8vo, Pp. 4 4-1 map. (London : J. F. Pownall, 285 
Kingston Hoad, S.W.20, 1033.) Is* 

Raglan, Lord. The Science of Peace. Cr. 8 vo. Pp. 
x 4-105. (London : Methuen and Oo., Ltd., 1933.) 3s. fid. 
net.* 

Walden, Paul. Goethe und die Nuturwissensehaften. 
(Bremer Be i Inigo zur Naturwuwenachaft, Band 1, Heft 1.) 
Pp. 53. (Bremen : U. A. von Halem A.-G., 1933.) 2.50 
gold marks. 

Weishaar, Wayne, and Parrish, Wayne W. Men without 
Money : the Challenge of Barter and Scrip. Cr, 8vo. 
Pp. x 4-111. (Now York and London: G. P. Putnam’s 
Sons, 1933.) 5s. net,* 
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on “Fruit Supplies in 1032” (H.M. Stationery Office, 
1*, net). Nearly 10,600,000 owt. came from Empire 
sources, a record total, whilst new high levels were 
reached in a variety of individual fruitH, among 
them being apples, bananas, oranges, peaches and 
plums. Certain others—principally those imported 
from foreign countries---as cherries, gooseberries, 
raw currants and strawberries, showed greatly 
decreased imports, the lowest, in fact, since the War. 
Home fruit showed a slight increase in production, 
especially dessert and cooking apples, but cider 
apples reached a now low level. Strawberries, of 
which the output was heaviest in 1931, were plentiful, 
although there was a general decline iq soft fruits. 
The total amount of fruit, grown at home or brought 
from outside, was sufficient for approximately 1J lb. 
jjor head per week. Bananas, peaches and pineapples 
have grown in favour, but for the first time since the 
War there wrtH a slight falling off in the imports of 
grape-fruit, although the principal sources of supply 
of the latter, namely South Africa, the British West 
Indies and Palestine, have each shown a remarkable 
expansion in the production of this fruit. A com¬ 
panion volume dealing with “Canned and Dried 
Fruit Supplies in 1932” is also available at the same 
price. 

Potato Varieties 

The National Institute of Agricultural Botany, 
Cambridge, has issued a revised edition (2s. net) of 
its booklet, “Varieties of Potatoes, with Their 
Synonyms, Immune from and Susceptible to Wart 
Disease”. The first complete list of potato varieties 
and their synonyms was published in 1926 and 
since that date a mass of new and named seedlings 
has been examined, of which some varieties were 
short-lived and others were quickly recognised as 
synonyms and distributed on their original name 
only. In compiling the present edition, drastic 
revision of the lists has been made so as to ensure 
that the varieties included are those which, besides 
having been -submitted to a two-year wart disease 
test, are definitely on the market at the present 
time. The complete list of those varieties and 
synonyms which have been omitted is, however, 
available on application to the Secrotary, Potato 
Testing Station, Ormskirk. The field trials upon 
which those list* are based have been carried out at 
Ormskirk and Corstorphine, and since 1926 an inter¬ 
departmental check scheme has been in operation 
which has increased the co-ordination between these 
two stations. No modification of the term synonymity 
has been found necessary in the new edition and 
where difficulties relating to the interpretation' of the 
term have arisen, satisfactory solutions seem to have 
been found. 

Seuanological Records 

Wa hove received the eighteenth annual volume 
(for 1930) of the seismological records of the Observe* 
toiy of DevBilt in Holland. The observatory is pro¬ 
vided with a pair of horizontal seismographs and a 
vertical seismograph of the Qalitsin type, a Wiechert 

and a pair of. Bosch 


horizontal pendulums. During the year 1930, 444 
earthquakes were recorded at the station, in tho 
groat majority of which the position of tho origin 
is known or estimated. In a paper recently published 
by the Seismological Society of America (Bulletin, 
vol. 22, pp. 263-269; 1932), Mr. J. A. Fleming 

describes the new Heismological station at the Huan- 
cayo magnetic observatory in Peru, situated about 
120 miles east of Lima in lat. 12° 2-7' S., long. 75° 
20*4' W., at a height of 11,000 ft. above the sea. 
The station is equipped with a pair of Wenner hori¬ 
zontal component seismometers and a Benioff vert¬ 
ical component seismometer. Regular observations 
with the three instruments were begun on August 22, 
1932. 

Dutch Elm Disease 

A Mail Report of Science Service, Washington, 
D.O., dated August 22, states that there are no species 
or varieties of elm immune to the Dutch elm disease. 
Mr. R. K. Beattie, of the U.S. Department of Agri¬ 
culture, has searched Japan, China and other 
eastern countries for possible immune species, but 
without success. Several horticultural forms appar¬ 
ently possess resistance to the disease, but there is 
no real certainty. The Chinese elm is a oarrier for 
the fungus, producing brown wood without the 
characteristic leaf-fall, but is nevertheless a serious 
monaeo to other species. A rather alarming outbreak 
of the disease has occurred in a restricted area of 
New Jersey, U.S.A., and attempts are being mad© 
to keep it from spreading. 

Mount Everest Flight 

Attention may be directed to a large number of 
fine photographs of Mount Everest and the surround¬ 
ing country which illustrate an article in the National 
Geographic Magazine for August by Lieut.-Col. 
L. V. S. Blacker, who organised the Houston Mount 
Everest expedition of tho spring of this year. Many 
of the photographs which appeared in the Times 
have been reproduced and givo a vivid picture of 
the topography of the area. A pictorial map shows 
the route of the expedition and there are several 
pictures, as well as detailed descriptions, of the 
machines and of the apparatus used. 

Fishes of the Philippine Seas 

Mr. Henry W. Fowler has recently published 
Part 6 of his systematic studies of the fishes collected 
by the United States Bureau of Fisheries research 
steamer Albatross (United States National Museum. 
Bulletin 100 ; vol. 12. “Contributions to tho Biology 
of the Philippine Archipelago and adjacent Regions”. 
Smithsonian Institution, Washington, D.C. 1933. 
n.p,). It includes the main percoid series and, like 
Part 4, it embraces a large number of valued food 
fishes. Most of the species dealt with wore taken 
in tho Philippine seas and adjacent waters, though 
some fidhee from other localities in the Netherlands 
Indies, China, Formosa, and Oceania visited by the 
Albatross ore also included. This publication, like 
the other parts of the series, is a very valuable 
work of reference. 
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September Flowering of the Horse-Chestnut 

Mb, F. B. Hutchinson of 36, St. Aubyns, Hove, 
Sussex, writes that early in September in Luxemburg, 
he noticed that two horse-chestnut trees {JEsculus 
HippocasUinum) in the Placo Guillaume were in full 
flower. The mjuare contained about twenty-four 
trees, all bearing abundant fruit except the two in 
flower in the extreme north-east comer ; these had 
only flowers and new green loaves. On the normal 
trees the leaves were turning brown at the edge and 
some had already fallen. On the two flowering troos, 
all the leaves produced in the spring had turned 
completely brown and most of them had dropped off, 
while the buds which usually remain dormant during 
the winter had opened to produce fresh green loavos 
and apical inflorescences, leaving the bud scales 
scattered on the ground beneath. It is, perhaps, 
significant that th^ winter bud of dSscidus normally 
contains the next- year’s shoot and inflorescence in a 
very advanced stage of development. The flowers 
arc normally produced in May. 

Bee Flowers 

Mb. H. 8. Boothman of Nightingale Nursery, 
Furzo Platt, Maidenhead, has issued a list of bee 
flowers which will be very welcome to all boo-kecpers 
who desire to establish beautiful gardens to assist 
their apiaries. A wide variety of annuals, biennials 
and perennials, in addition to bulbs, shrubs and 
heathers, is included, and special attention is given 
to plants flowering in late autumn, winter and early 
spring. The bees are not, of course, working very 
hrtrd at these times, but it is claimed that the 
proximity of bee flowers to the hive will provide 
them with nectar when they fly out on sunny days, 
and thus economise the stored honey. Such plants 
as the Christmas rose ( Helleborus niger), the ‘golden 
wings’ variety of Solidago , Galanthus Elwesi , the 
winter aconite {Eranthis hy emails), Erica camea and | 
E . darleyensis arc suitable for this purpose. Mr. j 
# Boothman can supply the seeds and plants mentioned 
in the list. 

The Sky in October 

October will be a favourable month for seeing 
most of the planets. Mercury will be visible as an 
evening star ; it reaches its greatest eastern elonga¬ 
tion on October 28, when it will set an hour and a 
half after the sun. Without a telescope one can only 
conveniently see Mercury on these occasions of 
eastern elongation ; choose a site with a good view 
of the western horizon and keep a sharp look-out 
just after sunset, Venus will also be visible in the 
evening sky. At the end of October this planet will 
set three hours after the sun. It will be a brilliant 
object (the stellar magnitude will be — 3-8). On 
October 14 there will be a conjunction of Venus and 
Mars. Actual conjunction takes place at 11 hours, 
that is r in broad daylight, but the close positions of 
the two planets just after sunset on the following 
evening should form an interesting sight, especially 
if Mercury is seen as well. Jupiter will only just have 
passed its conjunction with the sun, and so will be 1 


invisible, but Saturn will again bo visible in the 
southern sky throughout the night. Finally, XJranus 
will be in opposition on October 19. 

Announcements 

Mr. J. P. Bushe-Fox, inspector of ancient monu¬ 
ments for England, has been appointed chief inspector 
of ancient monuments in succession to Sir Charles 
Peers, who has retired on attaining the age limit. 

Prof. A. Einstein will address a meeting to be 
held at the Royal Albert Hall, London, on October 3, 
under the auspices of the Society of Friends, the 
International Student Service, the Refugee Profess¬ 
ionals C’oinfnittee, and the Academic Assistance 
Council. Lord Rutherford will preside, and Sir Austen 
Chamberlain and others will also speak. The object 
of the meeting is to raise funds for refugees from 
Germany. Tickets can be obtained from the Refugee 
Assistance Fund, 54 St. Stephen’s House, West¬ 
minster, H.W.l. 

A symposium on “Bread and Milk” has been 
arranged by the Food Group of tho Society of 
Chemical Industry, to be held in the hall of the 
British Medical Association, Tavistock Place, London, 
W.C, I, on November 23-24. The symposium will 
he divided into three sessions under the respective 
presidencies of Prof. W. W. Jameson, Sir John 
Russell and Prof. H. E. Armstrong. It will be 
international in character and several prominent 
foreign men of science have been invited to con¬ 
tribute to the proceedings. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentionedA 
toacher of domestic subjects at the Yorkshire Train¬ 
ing College of Housecraft, Vernon Road, Leeds—The 
Director of Education, Education Offices, Caiverley 
Street, Leeds (Oct. 2). An engineering assistant in 
tho Water Department of the County Borough of 
Wolverhampton—The Town Clerk, Town Hall, 
Wolverhampton (Oct. 6). A civil engineering 
assistant in the Water Department of the City of 
Lincoln—The Water Engineer and Manager, Water 
Engineer's Office, 4, Lindum Rood, Lincoln (Oct. 6). 
A principal of tho Dudden Hill Technical Institute, 
Derail Road, Willesden, London, N.W.10—H.M. 
Walton (H.), Secretary, 10, Great George Street, 
Westminster, London, S.W.l (Oct. 7). An explosives 
chemist at the Royal Gunpowder Factory, Waltham 
Abbey—Principal Clerk, Central Office, Royal Gun¬ 
powder and Small Arms Factories, Enfield Lock, 
Middlesex (Oct. 13). An assistant lecturer in 
mechanical engineering in the College of Technology, 
with the title and status of assistant lecturer in the 
University of Manchester—The Registrar, College 
of Technology, Manchester (Oot. 16). A lecturer in 
physiology in the University of Bristol—Winifred 
Shapland, Secretary and Registrar (Oot. 20), Even¬ 
ing lecturers in strength of materials, mathematics, 
electrical technology, thermodynamics, theory of 
machines and machine design at the Acton Technical" 
College—H. M. Walton (H<), Secretary, 10, Great 
George Street, Westminster, London, 6.W4, 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake* to return, nor to correspond with 
the, writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.) 

A Magnetic Material of High Coercive Force 

In making magnetic measurements on mineral 
powders, we found that certain iron ores, heated in 
reducing gases at about 600° C. for a short time and 
then passed over a high-intensity magnetic separator, 
could not be demagnetised in the customary manner. 
Complete demagnetisation was successful only under 
the following conditions : (1) high initial demagnetis- 



Fiq. 1. Comparison of magnetic properties of ‘reduced heomatite’ 
and K.S. steel. 


ing fields ; (2) slow reversals of the decreasing de¬ 
magnetising field ; and (3) packing the powder to 
prevent motion of the individual grains. 

Qualitative estimates of the coercive forces involved 
were so exceptionally high that a quantitative 
determination seemed desirable. For this purpose, 
we have devised a modified isthmus method for 


Successive field 

Intensity of magnetisation (4*/ gauss). 



.... 


Rod No. 12 


strengths H (gauss 

or cUberts/crn.). 

Rod No. 12 

(60-mesh hack- 
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(solid) 1 . 

saw cuttings)*. 

tunmatite*. 
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840 
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-850 

—12239 

-886 

no 
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-15200 
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1 A rod 0-80 AS. diameter cut from No. 12 tool steel, after quenching 
thrtt (7*72 gm. per o.o.), 
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obtaining hysteresis loops with Hmix. up to 4,700 
gilberts per centimetre. The coercive force of a 
number of samples of 60-inesh reduced haematite 
powders as determined by this method varies from 
200 to 425. 

The sample that shows the highest coercive force— 
H f ~ 425 —was prepared by heating 60-rnesh Min- 
newas martite from the Mesabi range in a reducing ' 
atmosphere for half an hour at 550 p C. ; after 
treatment, the sample contained approximately 27 
per cent FeO. The liysteretic data for this sample, 
as well as for a tool steel in the shape of solid rod 
and of 60-mosh hack-saw cuttings measured in the 
same apparatus, are given in the accompanying 
table. The half-loops of the hysteresis curves for 
these three sets of data are shown plotted in Fig. 1, 
compared on the same scale with the half-loop for 
K.S. magnet steel os given in the “International 
Critical Tables”, vol. 0, p. 389, Fig. 20. 

This note is published by permission of the 
Director, U.S. Bureau of Mines, and is not subject 
to copyright. 

V. H. Gottschalk. 

C. W. Davis. 

Metallurgical Division, 

United States Bureau of Minos, 

Washington, D.G. 

Aug. 22. 


Application of Magneto-Striction Effect to the 

Observation of Work-Hardening of Steel Wires 

A steel wire was suspended in a solenoid which 
was excited by direct current. Embracing the wire 
at the central part of the solenoid was a search coil 
of 4,000 turns in circuit with a ballistic galvanometer 
of long period of swing. When a load was applied 
to the wire a throw of the galvanometer was obtained 
and the magnitude of the change of flux linkages 
corresponding to this throw was found to be related 
to the magnetising force of the solenoid by a ourve 
such as that shown in Fig. 1. It will be seen that 
this ourve passes 
through a maximum 
value and also that 
there are two values 
of the magnetising 
foroe for which the 
change of flux link¬ 
ages is zero. For oach 
value of the applied 
load, a curve such as 
that shown in Fig. 1 
was obtained. 

Tests were carried 
out on a group of steel 
wires each 0*116 in. 
in diameter as used 
for wire ropes, supplied by a well-known manufacturer 
of such ropes. Of these wires two were work-hardened 
by winding over a pulley 3| in. in diameter and 
straightening out again—this process being repeated 
twelve times in the case of each of the two wires. 
The remaining wires were left in the normal condition 
as used in the manufacture of a new rope. 

In Fig. 2 are shown representative results of the 
ballistic tests on one of the work-hardened wires and 
on one of the normal wires. In this graph the 
maximum values of the changes of flux linkages as 
obtained from curves such as those shown in Fig. I 
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have been plotted against the stress on the wire due 
to the applied load. It will be soon that, whilst the 
normal wire gave a straight lino relationship, the 
work-hardened sample gave a curve of which the 
slope decreases rapidly with increasing stress. The 



Flo. 2. Sample d, normal ; sample/, work'hardened, 

relations}}ip between the slopes of these curves and 
the corresponding values of Young’s modulus is now 

under investigation. __ _ 

T. F. Wall. 

Department of Electrical Engineering, 

The University, Sheffield. 

Aug, 2K. 


Accuracy of the Curie-Ch^neveau Magnetic Balance 

Attempts have boon made recently in these 
laboratories to measure the diamagnetic suscepti¬ 
bilities of inorganic salts by means of the Ourie- 
Ch<$neveau magnetic balance. The results obtained 
have indicated that the measurements made with 
this instrument are influenced to a very great extent 
by the relative position of the specimen tube with 
♦respect to the magnet poles. For example, variations 
in the maximum deflection amounting to as much as 20 
per cent, the figures ranging from 9 *40 cm. to 7 4 1 cm., 
have been obtained when the empty specimen tube 
lias been taken from the apparatus, the stopper 
removed and replaced as accurately aH possible in 
the same position. To locate this tube exactly, special 
precautions were taken. Instead of using a cork to 
carry the hook for suspending the tube on the balance 
arm, as is usual, a special brass stopper covered over 
a short length with rubber tubing was made. This 
fitted the tube tightly and could always be returned 
to the same position by means of marks on the tube 
and stopper. The top of the tube was ground square 
to its length and a collar on the stopper fitted down 
on to this. With the tubo empty, or containing water 
or salt, the maximum variation in the deflections on 
repeating the procedure outlined above amounted to 
approximately 2 cm. On repeating observations 
without removing the tube, merely taking successive 
readings, the variation in the maximum deflections 
rarely amounted to so much as half a millimetre. 

These results are interesting in view of certain 
remarks made by Gray and Dakcrs 1 . In this paper 
it is remarked (p. 89) . a deflection for water 


was obtained in most cases before each measurement 
of the deflection for the substance under examination. 
This was necessary because unaccountable changes 
in the deflection for water were obtained from time 
to time.” 

It would seem possible that these unaccountable 
changes might be duo to small variations in the loca¬ 
tion of the tube with respect to the magnet. The 
experimental details are very ineagre, however, and 
no indication of the percentage variation found by 
Gray and Bakers is given. 

In conclusion, the value for the molecular dia¬ 
magnetic susceptibility found by these experimenters 
for rubidium bromide, namely 56 ‘09x10**, is very 
different from the value 65*5 x H)' a found by Ikon- 
rnoyer*. 

F. E. Hoake. 

Department of Physics, 

University College, Exeter. 

Aug. 31. 

* Phil Mag., 1J, 81 ; 1931. 

1 Ann. Phvs 1, 160 ; 1929. 


Chlorine Hexoxide and Chlorine Trioxide 

A red oily liquid was detected by Bowen 1 in a 
study of the photochemistry of chlorine dioxide. 
This substance was isolated by Bodenstein, Harteok 
and Padclt* and was found by them to contain 
three atoms of oxygen to one of chlorine. Its 
molecular weight when dissolved in carbon tetra¬ 
chloride was found to be 153-150 and it was called 
chlorine hexoxide (M.W. 167). The oxide has been 
found as a product in a large number of photo¬ 
chemical and thermal reactions*" 13 , but no deter¬ 
minations have been recorded of its molecular 
weight in tho gaseous or pure liquid states. During 
a study of the physical properties of this oxide, we 
have found that in the gaseous state it exists entirely 
as CIO 3 , and that, an equilibrium between this phase 
and tho liquid phase is readily attained. A more 
complete report of this work will appear shortly 
elsewhere. 

“Chlorine hexoxide”, produoed by the thermal 
reaction between ozone and chlorine dioxide at 
0° C. 13 , was analysed by passing the vapour through 
a red hot quartz tube and determining the oxygen 
by volume and the chlorine by means of potassium 
iodide solution. The oxygon-chlorine ratio of three 
to one, found by other workers, was completely 
confirmed. 

The molecular weight in tho gas phase was deter¬ 
mined by means of an apparatus consisting of a 
quartz bulb of 20 c.c. capacity, attached to a quartz 
spiral manometer, into which tho vapour could be 
admitted rapidly from a reservoir of pure liquid. 
The pressure was read to 1/50 mm. and the reservoir 
sealed off. The bulb was then heated to red heat 
for some minutes and then allowed to cool to room 
temperature. As the vapour is known to be completely 
decomposed at this temperature, the final pressure 
gives the total pressure of the chlorine and oxygen 
in the original amount of oxide. The results of two 
determinations for each of two preparations are given 
in the accompanying table. The ratios are subject 
to a small correction, about 1 per cent increase, on 
account of the dead space in the gauge and connecting 
tubes. From the table it is seen that the amount of 
Ct a O« present in the gas phase was very small* 

We suggest the name 'chlorine trioxide’ be given 




September 30, 1933 


NATURE 


515 


to C10 g and not to the anhydride of chlorous acid, 
ClgOg, For the latter, which has not boon isolated, 
we suggest the name ‘chlorous oxide 1 . 



Initial Pressure 
(mm.) 

(Chlorine Oxide) 
a 

Final Procure 
(mm.) 

(Chlorine I- Oxygen) 
b 

Ratio 

bin 

la 

2-81 

\ 5 42 

1-03 

lb 

H-52 

tt 03 

i 1-97 ! 

2 a 

1 -37 

2-70 

! 1 -OH 

26 

2-98 

5-74 

i 1 -0H 1 


There is little evidence to indicate the molecular 
weight of the pure liquid. Measurements of its 
vapour pressure lead to an abnormally low value 
for the latent heat of vaporisation for such a non¬ 
volatile substance. This may be due to an exothermic 
dissociation taking place oil evaporation. Further¬ 
more, there is a marked difference between the 
absorption spectra of the liquid and the vapour in 
similar molecular thicknesses. Until more definite 
evidence is advanced, it can be assumrHl that chlorine 
trioxide is associated in the pure liquid phase and 
probably exists as Ci 2 0„. 

F. Goodeve. 

F. A. Todd. 

Sir William Ramsay Laboratories of 
Inorganic arid Physical Chemistry, 

University College, London. 

Aug. 23. 

1 Bowen, J.C.S., 128, 21(28 ; 1923. Bowen and Booth, J.C.Sf., 127, 
510: 1925. 

* Bodeiwteln, Harteck und Pad el t, Z am try, Che-m., 147, 233 ; 1925. 

•Hinshelwood und UuRhe*. J.C\S„ 128, 1841 ; 1924. - 

* Bodenstein und Schumacher. Z. physik. Cfwm., B 5, 209; 1929. 

* Schumacher und Stieaer, Z , physik. Chem., B 7, 303; 1930. 

"Beaver und HHeger. Z. physik. ('hem. , B 12, 93: 1931. 

I Flnkelnburg. Schumacher und Stieger, Z. physik. Chem., B 15. 
127; 1931. 

“ Flnkelnburg und Schumacher, Z. physik. Chem., Bodonatelnfuftt- 
band, 704; 1931. 

* Allmand and Sploka, J.C.S., 1052 ; 1931 ; and 500 ; 1032. 

10 Spink*, J.AX\S., M, l«8l); 1932. 

II Heklt, Kl8tiakowHky and Forbes, J.A.C.S ., 88 , 223 ; 1933. 

11 Norrlsh and Neville, Nature, 181, 544, April 15. 1933. 

11 SchumaehcT und Stieger, Z. anory. Chem., 184-188, 272; 1029. 


Bound Water of Gelatin Gels 

A few years ago, one of us (T.M.h*) showed that 
by freezing, water could be withdrawn from a gelatin 
gel, the concentration of the remaining go 1 at equili¬ 
brium with any temperature increasing with falling 
temperature down to a temperature of —20°, below 
which no further water could be drawn out of the 
gel. At this temperature, the concentration of the 
gelatin in the gel is 66 per cent. The water in this 
gel was described as the combined (or bound) water 
and the experiments showed, therefore, that 1 gm. 
of gelatin combines with or binds about 0 5 gm, of 
water with forces greater than those of the formation 
of ice crystals at —20°. 

A more direct measure of the force binding water 
to gelatin has now been obtained. With the use of 
an ultra-filter made of stout canvas impregnated 
with collodion, water can be squeezed out of gelatin 
gels in a press. A range of pressures from 0 to 2,250 
lb. per square inch was used in the experiments and 
it was found that the concentration of the gel in 
equilibrium at the different pressures increased with 
increasing pressure up to a pressure of about 2,000 lb. 

^ pressure the concentration of gelatin in the 


gel is 60 per cent, a figure fairly close to that obtained 
at —20° in the freezing experiments. 

The experiments, therefore, confirm the view put- 
forward previously that the water in gelatin gels v 
exists in at least two states, firmly ‘bound 1 or ‘com¬ 
bined’ water (which can also bo called water of hydra¬ 
tion) and loosely bound or ‘free 1 water and, more¬ 
over, supports the quantitative relation previously 
obtained that l gm. of gelatin binds or combines with 
approximately 0*5 gm. of water. 

The experiments referred to were carried out both 
at room temperature (18° 22°) and at 0 ; the same 
pressure-concentration curve was obtained at both 
temperatures. Further work on the influence of 
temperature, hydrogen ion concentration, salt con¬ 
tent, etc., on the bound water is in hand ; the method 
is also being extended to higher pressures. 

D. Jordan Luoyd. 
Laboratories of the British Leather 
Manufacturers’ Research Association. 

T. Moran. 

Low Temperature Research Station, 

Cambridge. 

1 Moran, Pror. Hoy. Snr A. 112, 30 ; 1920. 

1 Moran, Proc . Iioy. Sot. f A, 186, 411 ; 1982. 


Interaction between Soot Films and Oil 

The gas bubbles evolved on impacting the drop 1 
are not likely to originate in the carbon film, which is 
so thin that even gas inter-layering implies adsorption, 
which Mr. Carding’s experiment* with ammonia 
seems to show non-existent. 

The production of the ‘effect* suggests the plast icity 
and permeability of the film. In the time-fraction 
required for the drop to fall 3 cm., the inferior 
column of air of cross section equalling the drop 
diameter is likely to be compressed due to a slight 
time lag required for the drop pressure to become 
laterally equalised and nullified. The lower layers of 
the compressed air column will be driven between 
the particles of the carbon film (probably more readily 
than between lateral air molecules) to await expul¬ 
sion as bubbles by the impacting drop; and/or, air 
may be trapped on impact botweon drop and film, 
then, passing under the film, burst through causing 
the clear spaces observed. Furthermore, the drop 
itself may carry an adsorbod gas layer, or due to its 
movement, oven a shallow atmosphere, or owing to 
its fall its outer layer may become a colloidal dis¬ 
persion of minute air bubbles in oil. In any of these 
cases such gas would probably be evolved as bubbles 
on impact. 

The likelihood that the gas is, therefore, introduced 
as a foreign body due solely to the drop being im¬ 
pacted—since it is not present when the drop is 
posed—invalidates the impact method as presenting 
?wt an interaction between soot films and oil, but an 
interaction betweon soot films, gas and oil. The gas 
introduced is, on this basis, an agent of tho impact 
in destroying the delicate central ring system pro¬ 
duced when the interaction between soot film and 
oil alone’ is promoted. 

Moreover, since the resulting respective figures 
are almost mutually exclusive they have not, in 
principle, separate simultaneous existence. Either 
result, therefore, is due to a manipulation variation 
In the cause of the other. A constructive interaction 
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occurs when the oil drop is carefully posed; a de¬ 
structive or disruptive interaction when the drop is 
impacted. There oannot, therefore, bo said to be 
two ‘effects’, though the effects differ. Rather two 
modifications of the same ‘effect-’. 

S. C. Blacktin. 

312, Ringinglow Road, 

Sheffield, 11. 

Aug. 31. 

1 NATUHK, 181, 001, May 13, 1933. 

1 NaTTXRK, 182, 317, Aug. 20, 1933. 


Crystalline Chlorocruorin 

Chlorocruorin is a respiratory pigment, closely 
allied to htemoglobin, which occurs only in the blood 
of certain polychauto worms 1 *, Wo have now 
crystallised chlorocruorin, measured the absorption 
spectrum of the pure subHtance, and analysed it. 

Blood of Spirographis from Tamaris was used. 
Abundant crystallisation occurs at 0° in blood to 
which ammonium sulphate has been added. Tho 
crystals, which belong to the rhombic system, are 
shown in Fig. 1. Most are pale yellowish green 
(Fig. 1, a), but some are dark brownish green 
(Fig. 1, 6) with strong red dichroism. 



The absorption spectrum of an oxychlorocruorin 
-solution made from the crystals resembles that pre¬ 
viously described for Spirographis blood 1 , with 
differences in tho relative intensities of the ultra¬ 
violet bands. The third band in the visible at 515 mg, 
which is absent in oxyhemoglobin, is shown not to 
be due to an impurity. 

For analysis several recrystallisations were made 
and then a solution in water prepared from the 
crystals was dialysed until all sulphate had dis¬ 
appeared. The chlorocruorin was then precipitated 
by acetone and dried. The analyses were carried out 
by Dr. R. J. W. Reynolds, using Fregl methods. 
The percentage composition of chlorocruorin, com¬ 
pared with that of hemoglobin, is shown in the 
accompanying table : 


1 C ! H 

N 

s 

F« 

ChJorocmoiin 

40 2 | 

7 3 

154 

2 fl 

12 

Hemoglobin 

— --—— 

54 4 

7 3 

167 

0 6 

°' B i 


The striking differences between the two substances 
are the higher sulphur and iron contents of chloro- 
oruorin. 

There is evidence that the protein of chlorocruorin 


is different from globinM. Since globin is exception¬ 
ally poor in sulphur it is not surprising, then, that 
chlorocruorin is richer than haemoglobin in this 
element. 

It has been shown that the iron content of the 
haem in of chlorocruorin and that of the haemin of 
haemoglobin are both 8’6 per cent 4 . The high iron 
content of chlorocruorin compared with haemoglobin 
must mean, therefore, that, in the former, hsemafcin 
forms a relatively greater part of the molecule. 

Jean Roche. 

Faculty de M<klecme f 

Marseille. H. Munro Fox. 

Zoology Department, 

University of Birmingham. 

Aug. 5. 

1 H. Munro Fox, Proc. Roy. 8oc ., 8, SO, 100 ; 1020. 

1 ibid., Proc. Roy. Soc., fi, 111, 350 ; 1032 :112, 470 ; 1938. 

* Jean Eoche, C. R. Soc. Biol., 110, 48 ; 1032. 

* 0. Warburg und K. Negeleln, Bioch. Z., 244, 0 ; 1032. 

* O. Warburg, B, Negeleln und E. Haas, Bioch. Z., 227, 171; 1080. 


Control of Insects by Trapping Adults 

It ia becoming generally n'cognised that it is 
seldom possible to reduce the numbers of insects by 
trapping or destroying adults. Most insects have 
such a high birth-rate that the numbers killed are 
replaced by other individuals ; in other words, the 
insoct community is very elastic, and will nearly 
always increase up to the limits set by food supply, 
climate or enemies. 

It is, however, quite possible that control of tsetse 
flies (Glonaina) may be achieved by killing adults, 
for these insects have a very low birth-rate. But 
whether or not the trap mentioned in Nature 
of Septombor 2, p. 361, can do this is not yet 
known; it seems that those who have worked wjth 
it have not made series of counts in trapped and 
untrappod areas. Only in this way can it be proved 
that traps are reducing the population of ‘fly’, for 
these insects aro known to be subject to great 
increases and decreases in numbers apart from any 
which man may be able to cause. 

P. A. Buxton. 

London School of Hygiene 
and Tropical Modicine, 

W.C.l. _ 

Flight of the Black Eagle, Ictinxtus malayensis 
perniger, Hodg, 

This fine bird is not uncommon in the hills of 
Ceylon, where I have seen it fairly frequently. Its 
habit is to sail close over the tops of the trees of 
jungle-clad hill-sides, wheeling mto ravines and 
hollows with consummate ease, while it searches for 
its prey. I have never seen it perched, and the feature 
of its flight that has particularly struck me is the 
slowness with which it can sail without any wing¬ 
flapping, even when it finds itself in a deep pocket 
among the trees where it would seem inevitable that 
it must either crash or extricate itself by flapping 
flight. It seems to be able to avoid stalling even at 
what appears little more than walking pace, and 
certainly at very low speeds. 

It occurs to me that this low stalling speed may be 
correlated with the great extent to which its long 
primaries are separated while in flight. The accom¬ 
panying photograph (Fig* 1) is of a dmwtng ^ieh l 
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made of a freshly-killed specimen in February of this 
year, and shows this feature well. It should be noted 
that the drawing is of the nature of a ‘map 1 and 
shows the upper surface on the left side and the 
under surface on the right. 



Fig. 1. HUu’k cttglo, Ictiiurtus tnalaveneie perniger, Left sirtr, 

dorwal ; right side, ventral. 


It seems possible that an aeroplane with wings 
built on this plan would possess a lower stalling 
speed than those of orthodox shape, and I commend 
the suggestion to the attention of aircraft designers. 

G. M. Henry, 

Colombo Museum, 

Ceylon. 

Aug. L _____ 

Wildfire of Tobacco on Nicandra physaloides 

The wildfire disease of tobacco, caused by Bacter ium 
tabacum, was first described in the United States in 
1016 ; since then it has been reported from many 
parts of the world and has been the subject of 
extensive and detailed scientific investigations in 
many countries. The host range of the organism is 
a point of considerable importance and it has been 
found that many species of plants can be artificially 
infected with B. tabacum , with the production of 
definite pathological leaf symptoms. Yet, so far as 
I am aware, there are only three records (cowpea 1 , 
tomato*, and cucumber 51 ) of the natural infection of 
plants other than tobacco. It is therefore of interest 
that I have found Nicandra physaloides , Gaertn. to 
be abundantly infected with wildfire in tobacco fields 
at Balfour in the East Cape Province, South Africa. 
This annual solanaceous weed is not indigenous but 
is widespread throughout arable lands. The infection 
was first observed in the late summer of 1032 among 
plants growing between the tobacco rows in a damp 
corner of the field; the following season, wildfire 
was very prevalent in tobacoo and practically all the 
Nicandra plants throughout the same field showed 
wildfire spotting. 

The loafspots on Nicandra are rounded in shape 
and measure 1-6-10 mm. in diameter, with an average 
of 6-7 mm. In colour they are dull brown with a 
definite dark edge and usually with several raised 
concentric rings; they lack the well-marked ‘halo’ 
Which is characteristic of wildfire lesions oh tobacco. 
The loafspots yielded a pure culture of bacteria which 
in general - appearance and behaviour resembled 
parallel cultures of B. tabacum from tobacco. It was 
not possible to make a detailed, examination of 
cultural characters, but parallel needle-prick inocula¬ 
tions were made with cultures of both organisms, on 


to experimental plants of tobacco and Nicandra ; 
on the former the symptoms were identical and 
included a well-developed halo ; on the latter in 
both cases a dull brown glassy lesion was formed. 
The Nicandra organism was recovered in pure culture 
by isolation from both the tobacco and Nicandra 
lesions, and when ro-inoculated into both hosts, the 
characteristic symptoms again appeared. 

Re-isolation from Nicandra completed the proof of 
the pathogenicity of the organism, whilst its similarity 
in culture and symptoms leaves no doubt aH to its 
identity with B. tabacum. 

Enid S. Moore. 

Tobacco Research Laboratory, 

(Department of Agriculture), 

Balfour, Capo Province. 

South Africa. 

Aug. 29. 

* Tisdale, W. B., Rep. Florida Agric. Kxpt. Sta., 1924. 

* Chapman, H. H., and Audereon, V. J., Bull. 202, Mans. Agrlv. 
Exjit. Sta., 1921. 

* Johnson, J. ( Phytopath 14, 4 ; 1924. 


Remanence in Single Crystals of Iron 

Quite recently, Kay a 1 has published a very 
interesting series of measurements on the remanence 
in very oblong single crystals of iron. He finds 
that the remanence in the direction of the axis of 
the crystal wiro is : 


where L rn arid n are the cosines of the angles between 
the three crystallographic axes (which are the 
directions of easy magnetisation) and the axis of the 
crystal wire (which is also the direction of the external 
fields) and I x indicates the saturation intensity. 

Kaya imagines this result to bo in disagreement 
with the present theoretical conceptions, according 
to which the remanence ought to havo tho value : 

h - l (2) 

where l is the largest of the throe cosines. 

If, howovor, ono takes into account the fact that 
a component of the magnetisation perpendicular to 
the axis of the wire l p will be accompanied by a 
demagnetising field ( — Snip), and by a contribution 

F d = 2nl}, (3) 

to the free energy*, Kaya’s result can easily be 
explained. Fd will provide an enormous contribution 
to the total free energy as Boon as I p differs appre¬ 
ciably from zero. Therefore I p has to be practically 
zero in all weak fields. 

In a very weak external field, the magnetisations 
in tho spontaneously magnetised elementary regions 
will thus bo distributed in such a way over the throe 
directions of easy magnetisation, that (as has been 
indicated also by Kaya) : 

,_ I * 1 T 1 / ®. M . (41 

lx 1 + m -f n’ y Ifw + n’ 1 l + 4* n v ; 

and so 

/ -yr? t v + t? - tt- sVi; |S) 

So we find, in agreement with the theoretical con¬ 
ceptions, that the experimental remanence is identical 
with tho magnetisation to be expected theoretically 
for very weak external fields. 

In stronger fields, magnetisation in the elementary 
regions will be deflected from the original directions 
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in accordance with the picture given by Weiss, 
Heisenberg and others. In still stronger fields a 
small component I p , will also occur, which will 
vanish again at saturation. Kaya's result for his 
crystal 8, for which the calculations are rather simple, 
are, on the whole interval of field strengths, in satis¬ 
factory agreement with Gans’s constants of aniso¬ 
tropy*, if a term (3) is introduced into tho expression 
of the free energy. Abrupt changes in the slope of 
the magnetisation curve, as reported also by Kay a, 
can, of course, scarcely bo explained on the present 
theoretical basis. q j Ooktkr. 

Nutuurk. Labora tori urn, 

Toyler’s Stick ting, 

Haarlem. 

Sept. 5. 

* fa accordance with the general use, we employ the term 'fftw 
energy*, though the term ‘thermodynamic potential' for the same 
function would he more appropriate. 

1 8. Kaya, Z . Phys., 706 ; 1933. 

• K Qana. Phyt. Z., 88, 924 ; 1932. E. Czerlinsky, Ann. Phyt., 
18, 80 ; 1932. 


The Neutron in Quantum Mechanics 
It can be shown with the help of Dirac’s relativity 
equation that the neutron can be properly placed in 
the scheme of the wave-mechanical theory. Dirac’s 
Hamiltonian for a hydrogen-like atom in polar co¬ 
ordinates is 


H/c^ — e/c.A 0 —spT — izptjh' jr — p a mc 
in which e and p 8 are to be taken as tho matrices 

(?!)•«-?) 


respectively, leading to the equations 




where the wave-functions are <^i — e ' rla /» 

_ h' . h* 


errlog, 


mc+H'/c 


tt> r * ^ — hj 2 tt 

mc-FI'/c 


a^(a i a t yi % 


and a ^e*jh'c is small 1 . 
m f and g must be finite series, if a is real, or 
The radius of the smallest orbit will be the smallest 


value of r that makes a maximum, sinco 

Dirac’s wave-function is r times the SchrOdinger 
function x-* 

The SchrOdinger function x issupposedto be uniform 
and finite everywhere, but as its physical significance is 
bound up with the probability yxdV of the electron 
being found in tho elementary volume dV, it may be 
permissible to relax the conditions a little. A priori, 
there does not seem to be any reasonable ground for 
disallowing some form of singularity at the origin 
where there is a centre of force. We may tentatively 
suppose that x must be such that Jx/dk' should exist 
and be finite for any region finite or infinite. In the 
present ease, a constant value for / and g would indi¬ 
cate that the electron falls into the centre. Leaving 
this case out, we assume the solutions 


/=*(V 1/S > flf “Cjr 1 /*, 

which satisfy the wave equations above if a*®; 1 - J. 
ot being small (7-3 xlO - *), j may be taken as 
approximately. For the closest approach to the 
centre* we take / — — J and the two solutions of the 
wave equations are 

4>!* r 1 / 1 , r ll% where Jfc»(a 1 /o,) , / , » 


On normalising, the smallest distance will be given 
by the value of r which makes re m % r l a a maximum, 
that is, r-±a. 

Since the series for / and g have been taken as a 
single term, tho quantum number n is zero and the 
case is really an exceptional one to which Dirac's 
calculation of the eigenvalues of H does not apply. 
In fact no eigenvalues of H can be determined. 
h' 

Since takin S H 'l c M being not 

nearly equal to me, we get r»l'9x 10* u cm. as the 
lowest permissible valuo, which is about 280 times 
smaller than tho radius of the smallest Bohr orbit. 
This value of r gives a consistent value for H f jc when 
substituted in the expression for the Hamiltonian, as 
it makes tho term h'/r of the same order as me, and 
the difference between H'/c and me of the same order 
as either of them. 

It will also bo clear that Dirac's restriction of j to 
integral values is based on the uniformity of the wave- 
funotion, a condition which has been relaxed above. 
It appears that half odd integral values of j are, in 
fact, permissible.* 

In conclusion, even if the value of r does not agree 
with the value for the radius of the neutron (10' 1 * cm.) 
suggested at present, it may be of interest as the 
lower limit of the distance permissible under tho 
Coulomb force. 

B. M. Sen. 

Presidency College, 

Calcutta. 

Aug. 18. 

1 “Principles of Quantum Mechanics’*, $ 78, p. 263. 

1 ibid., ( 46, p. 143. 

* Bee, for example, Bom and Jordan, “Elementare Quanten Mech¬ 
anic*, ft 27, p. 142. . 


/Ca x a a Doublet of Phosphorus 

Some time ago I published the results of an investi¬ 
gation on the effect of chomioal constitution on the 
/va,a B doublet of the elements sulphur 1 and chlorine 1 . 
With sugar as analysing crystal I have now made 
an introductory, analogous investigation on the 
Koqa, doublet of phosphorus. The emitting sub¬ 
stances were violet phosphorus, sodium hypophosphite 
and sodium phosphate. 

The experimental arrangements were the same as 
those for my investigation of chlorine. The phos¬ 
phorus lines, excited by X-rays, were measured 
relative to the line of calcium, excited by electron 
impact. The phosphorus lines were photographed 
in the third order, the reference line in the sixth one. 

Measurement of the results shows a difference of the 
wave-length amounting to 0-8 X.U. between the 
doublet of the hypophosphite and that of the 
phosphate. Relative to the doublet of the free element 
I have found the following displacements towards 
shorter wave-lengths : 

for the hypophosphite doublet I *7 X.U. 
for the phosphate doublet 2-5 X,U. 

A displacement towards shorter wave-lengths of 
the doublet of a phosphate was earlier found by 
B&cklin*, who excited the doublet by electron impact. 

A closer investigation on the doublet is in prepara- 

OSVALD LtTNDQtriST, 


tion. 

Physical Institute, 
Lund. Aug. 26. 

l Z. PA*#., 77, 778; 1982. 
II r: 85 ; 1938. 

• Z. PA*#., 88, 647 ; 1926. 
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Agricultural Settlement in Early Britain. Dr. Cyril 
Fox has recognised ‘areas of primary settlement’ in 
prehistoric Britain on the porous soils derived from 
Qhalk ( sand and gravel, and ‘areas of secondary 
settlement’ on the heavy clays. In Antiquity for 
September, Messrs. S. W. Wooldridge and D. L. 
Linton argue in amplification of Dr. Fox’s contention 
for a distinction of the soils of south-eastern England 
into two classes, ‘permeable’ and ‘impermeable’, 
to cover the undoubted fact that there exists an 
‘intermediate’ type of soil, not recognised by Dr. 
Fox, which gives rise to highly distinctive and clearly 
bounded regions figuring among the more important 
settlement areas of the country from the Bronze 
Ago onwards and clearly recognisable in the present- 
day cultural landscape. They correspond to the 
loess and limon soils recognised by the Continental 
archaeologists and geographers. It was those loam 
regions which figured most prominently as the nuclei 
of settlement and penetration during the earlier 
stages of peopling the country. Thus in the Bronze 
Age there are the settlements of the loam regions of 
Guildford and Goclalming, the Southend loam 
plateau, and the Norwich region, a conspicuous tract 
of high density following the Thames Valley and the 
lower parts of the valleys of the Brent, Lea, Wandle, 
Modway and Stour, the chalk of Wessex and in the 
Breckland. There is evidence of considerable occupa¬ 
tion on the Essex boulder clay. The distribution of 
the Iron Age settlements and of tho slightly later 
phase of the Cattuvellaunian dynasty tells the same 
tale. These settlements were inherited with but little 
extension by the Romans and finally consolidated 
and extended as regional nuclei by the Nordic 
invaders. The recognition of this ‘intermediate’ 
group of soils renders clearer the very partially true 
connotation of the Valley ward movement’, os a 
progression to plains and low plateaux of a definite 
soil constitution. 

Archeological Exploration in Palestine, 1932 - 33 . In 
the course of a survey of the work of archeeologioal 
exploration in Palestine carriod out by the American 
School of Prehistoric Research in recent years (Proc. 
Amer . Phil. Soc. t Philadelphia, 72, No. 3) Dr. G. 
Grant McCurdy, director of the School, gives a brief 
account of the results obtained in the excavations 
carried out under the direction of Miss Garrod in the 
cave of Mugharet et-Tabun (Cave of the Oven) in 
1032-33. A section 5-26 m. thiok shows a sequence 
of levels ranging from mixture of Mousterian and 
recent at top through five other levels down to an 
early Mousterian or perhaps Acheulean, with many 
superb hand-axes, at bottom. The last-named has 
yielded an abundance of flint implements totally 
different from anything in the levels abovo, and 
resembling the very old Mousterian of High Lodge. 
The tooth of an elephant was found in the level 
which is probably contemporary with the inter¬ 
glacial horizon at Ehringsdorf-Taubach, and possibly 
of the same age as that recently reported from Ouum 
Qatafa, south of Jerusalem. Human skeletal remains 
have been found in level 4 (Mousterian with Levallois 
affinities and points of Still Bay type). These include 
a femuri a massive lower jaw, and a practically 
complete skeleton (? female). In the skeleton the 
boo* of the skull is relatively thin and the develop- 


h Items 

xaent of the frontal torus is in marked contrast with 
the comparative delicacy of the rest of the skeleton. 
The massive lower jaw is comparable to those found 
by McCown in tho Mugharet es-Sukul, but it is to 
be noted that while the lower jaw of the complete 
skeleton is chinloss, the massive jaw, found 90 cm. 
deeper, has a fairly well developed chin. Is the 
difference racial or individual and abnormal T 

Inbreeding in Ayrshire Cattle. The Ayrshire breed 
of cattle is of relatively recent origin, the Hen! Book 
Society dating only from 1877, while Shorthorns 
wore a fairly pure breed in 1800 and Jersey cattle 
have maintained remarkable purity for nearly 150 
years. Ayrshires were derived from the indigenous 
cattle of tho south-wost of Scotland graded up at 
intervals by English cattle, notably the Tees water and 
Holstein breeds about 1750. West Highland blood 
was also introduced about 1800, but definite breeding 
records began three-quarters of a century later. The 
pure breeding history has been accompanied by two 
ideals, the production of milkers and non-milkers. A 
study of the inbreeding since 1877 has been made, 
using the methods of Sowall Wright. Tho coefficient 
of inbreeding for tho whole herd showed a progressive 
increase to the relatively low value of 5-3 in 1927. 
No difference was found as between the amount of 
inbreeding of cows and bulls, and a large part of the 
inbreeding was traced to two particular sires. High 
milk-yielding cows showed a low amount of inbreod 
ing, due to the belief that inbreeding was detrimental 
to milk yield. This assumption is, however, shown 
to bo unfounded, sinco high milk producers ( 1,000 
gallons and above) are as inbred as average milk 
producers. The coefficient of inbreeding for tho 
whole breed increased about 100 per cent between 
1917 and 1922. 

Branchial Derivatives in the Frog. Y. Ikeda («/. Fac. 
Sci. y Imp. Univ. Tokyo , Sect. 4, Zoology, vol. 3, 
Pt. 2 , 1933) has investigated the branchial derivatives 
of a Japaneso frog, Bhacophorus schlegelii . The 
development of the thyroid is already well known and 
did not form part of the investigation. The thymus 
arises solely from the first branchial pouch. The 
ca. otid gland is a thickening of the first branchial 
artery and is not derived from the pharyngeal 
epithelium. Two other bodies homologous with the 
carotid gland are found on the second and third 
branchial arches respectively. The first epithelial 
body (parathyroid) arises from the third branchial 
pouch, the second body from the fourth pouch ; 
thoy later become separated from the pharyngeal 
epithelium and they persist in tho adult on the dorsal 
wall of tho external jugular vein. The post-branchial 
body arises from the posterior visceral wall where the 
fifth branchial pouch would be expected to occur. 
The gill remnants undergo seasonal variations ; they 
1 and their blood-vessels enlarge in autumn and 
decrease in summer. They are not identical with the 
ventral ‘Kiomonrest’ of Maurer ; the latter.or pseudo¬ 
thyroid appears towards the end of metamorphosis 
and has nothing to do with tho gill. The properi- 
eardial body, which lies in front of the pericardium, 
and the proooracoideal body, which is formed as a 
pair of elevations on the floor of the opercular cavity, 
do not belong to the branchial derivatives. 
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A Method of Quantitative Microchemical Analysis, 
L. T. Fairhall and Ruth G. Howard ( J . Roy. Micro. 
Sac., 63, Pt. 2, Juno 1933) describe a microscopical 
method of determining minute amounts of precip¬ 
itated substances. The precipitation tube consists 
of a capillary tube about 6 cm, long and 0-2 0 3 min, 
in internal diameter, closed by Canada balsam at its 
lower end and terminating at its upper end in an open 
bulb of about 0-5 c.c. capacity. The present series of 
experiments was carried out chiefly with calcium 
salts, and the tubes calibrated in terms of known 
amounts of calcium as oxalate, care being taken to 
obtain crystals of fairly uniform size and form. An 
electric tapper shakes the precipitated crystals into 
the lower part of the capillary tube, which is then 
placed in a wooden holder and centrifuged. The 
measurement of the precipitate is made by moans of 
a low power microscope with eyepiece micrometer, 
the tube being mounted on a small carriage on the 
mechanical stage of the microscope. To facilitate 
accurate reading the two opposite faces of tho 
capillary tube were ground optically flat and polished. 
The procedure for calcium in blood serum is de¬ 
scribed, and the figures given show an average error 
of about 5 per cent in the determination of the 
calcium in one tenth of a cubic centimetre of serum. 
The method is suggested for such body fluids as 
peripheral lymph or synovial fluid, available only in 
small quantity, or for tho blood of very small animals, 
which is obtainable in such small quantity that a 
macro-analysis for calcium is out of the question. 

Possible Drift of Greenland. In 1932 Dr. H. S. Jelstrup 
went to Greenland to determine the exact position of 
Sabine Island with the view of comparing the result 
with those of Sabine in 1825 and Bergen and Cope¬ 
land in 1809 and 1870. He discusses his results in 
“Determination Astronomiquo a Sabino-Oya” 
(Skriftcr am Svalbard og Ishavct, No. 58, Oslo 1933). 
The new determination gave a position 615 metres 
west of the latter. Comparisons with Sabiue’s position 
proved unsatisfactory since the exact point of his 
observations could not be traced. Dr. Jelstrup dirt* 
cusses the bearing of these observations on Wagoner’s 
theory of drift. The older figures were based on 
* careful lunar observations at different dates within a 
year and there is little reason for supposing that their 
inaccuracy is of a greater ordor than jh 83 metres. 
Dr. Jelstrup Vi observations, with the help of radio 
time signals, arc naturally Jess liable to error and ho 
gives his own possible margin of error as ri;22-5 
metres. Thus he argues that the total difference of 
position being considerably greater than the sum 
total of the probable errors, the observations lend 
support to Wegener’s theory of a drift of Greenland 
towards the west, and ho estimates the drift to have 
been at least 250 metros in 62 years and probably more 

Rainfall in Holland. Publication No. 102 of the 
Koninklijk Nederlandech Meteorologisch Instituut , 
Medededingen en Verhandelingen , No. 34a, is in part 
a continuation of the earlier No. 15 of the same 
series. In it Dr. C. Braak deals rather thoroughly 
with Dutch rainfall. Some of the records extend 
back to 1849, but the period used for the maps of 
mean monthly and quarterly rainfall is 1891-1930. 
There are numerous tables dealing with the diurnal 
rango of rainfall, the frequency of rainfall of various 
intensities, of very heavy showers—referred to as 
“Cloudbursts”-—and of these quantities in relation to 
the direction of the wind. The wind has to be taken 


into consideration when an attempt is made to 
explain the lesser of the two maxima in the diurnal 
curve of mean hourly rainfall ; the secondary 
maximum, which generally comes at about 6 a.m., 
and is most marked in the coastal regions, is attri¬ 
buted apparently to convergence between the land 
breeze and the general eastward drift over the ocean 
in these latitudes, but in the detailed application of 
this theory anomalies appear to be found and the 
whole subject obviously bristles with difficulties. One 
part of the work is purely statistical, and is designed 
to help engineers concerned with tho disposal of the 
water that descends during exceptional downpours. 
Among the numerous rainfall tables one (Table 37), 
which gives the general rainfall for Holland month by 
month from Docembor, 1848, until December, 1930, 
and the corresponding quarterly and annual figures, 
is of more than usual interest as a compact survey 
of the rainfall history of that country. For a large 
part of Holland, it appears that August is the wettest 
month, although for tho south-east, July is the 
wettest, in common with the Continental area of 
midsummer maximum rainfall to the east; along 
tho shores of the North Sea it is October that is 
wettest. 

Excitation of Characteristic X-Rays by Protons. Gerthsen 
and Reussc ( Phys . Z ., June 15) have been able 
to demonstrate the production of characteristic 
A1 k, Mg/ t ' and Se/, radiations by proton impact and 
to find the excitation functions. The high-speed 
protons were produced by an energy-multiplying 
device depending on Umladung between neutral and 
charged particles and the energies ranged up to 
about 140 kv. The radiation was detected by a 
point-counter and its nature was verified by absorp¬ 
tion measurements in copper and aluminium foils. 
The Al k radiation began to be excited at about 40 kv. 
and its intonnity rose rapidly at higher voltages. As 
a rough estimate, one quantum was excited for 10 ft - 
10® incident particles at 140 kv. It may be noted 
that the energy transferred is greater than that given 
by tho momentum relations for a proton striking ft 
free electron, for in this case only 1/750 of the energy 
can be transferred as a maximum. Tho excitation 
potentials of the radiations observed lie between 1*3 
and 1*5 kv. 

A Rare Type of Optical Dispersion. The type of dis¬ 
persion known as inclined dispersion of the bisectrices 
is, according to Tutton, seldom very pronounced, 
rarely exceeding a degree and generally being only 
a few minutes. It is therefore of interest to find 
that the compound acetone 2-4-dinitrophenyl- 
hydrazone in its stable modification exhibits a 
value of 2 *5° at room temperature (Bryant, J . Amer , 
Chem. Soc. t August). The chief features of the crossed 
axial piano dispersion present in the metastable 
form are in harmony with Tutton’s experimental 
generalisations, and the substance belongs to Tutton’s 
second group (“Crystallography and Practical Crystal 
Measurement”, Macmillan, 1922, vol. 2, Chap, xlix), 
in which the optic axial angle is more sensitive to 
changes of wave-length than of temperature. The 
wave-length of uniaxiality was .5440 A, The ^ and 
Y refractive indices are relatively close in magnitude* 
and the extremely high birefringence is somewhat 
at variance with Tutton’s condition, requiring weak 
double refraction in order to produce wide separation 
of the optic axes in the two planes for the two encte 
of the spectrum. 
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Radio Studies of the Ionosphere 


(1) By J. P. Sou aiter and W. M. Goodall, 
Bell Telephone Laboratories, Deal, N.J. 

I N view of the interest which is being shown by 
various investigators in the ionisation in the 
upper atmosphere, in particular with reference to 
the existence of several new regions which we 
pointed out in our communication of April 5 to 


after noon and, in gonoral, varies slowly with time 
in the manner that would be expected if the ionising 
agency which is effective in these regions, were con¬ 
stant in magnitude and originated at the sun. Testa 
made by us during the solar oclipHe of August 31, 1932, 
indicate strongly that in both these regions this 
ionising agency is ultra-violet light. 

As regards the three or more othor regions, the 



Nature (issue of June 3) 1 , we have thought it 
desirable to record the results of some of the more 
recent observations which wo have made in this field*. 

As a result of daily measurements made near noon 
as well as a number of all-day tests which have been 
made from time to time, it appears that in the lower 
part of the E region and the lower part of the F 
region the ionisation in each is found to be substan¬ 
tially the same from day to day, Moreover, the ion¬ 
isation in these regions attains a maximum shortly 


ionisation appears to vary in a random manner from 
day to day and even in some cases from hour to 
hour. There appears to bo no correlation between 
variations in one of these regions with those in 
another. The exact cause of these variations is not 
known but it seems likely that they am duo to corre¬ 
sponding variations in the ionising agencies, or to 
changes in the atmosphere (for example, of density 
or of mass motion), or to both. Because of these 
variations it is not always possible to find all these 
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regions at the same time, since the ionic density of a 
higher region must exceed that of a lower region in 
order to be detected by radio measurements. 

Probably the most important of those variable 
regions, from the point of view of radio communi¬ 
cation, is the upper part of the F region. This region 
con visually be found throughout the day, but there 
are periods of three or four hours near noon on some 
summer days when the ionic density of this region 
is less than that of the lower F region and at such 
times, therefore, this region cannot be detocted. It 
has also been found that sometimes in tho middle of 
the day in summer, such reflections as are returned 
from the upper F region are so highly absorbed that 
it is difficult if not impossible to find the critical 
ionisation frequency for this region 8 . The rapid 
variations of ionic density in this region which 
were mentioned in our previous communication 
have been found less frequently during the present 
summer than in the past winter. On the other 
hand, tho day-to-day variations have been more 
pronounced. 

Another striking characteristic of tho variation of 
maximum ionic density, is that the maximum 
occurred at about noon in winter but near sunset in 
summer. The winter noontime value appears to be 
greater than the summer noontime value. The 
maximum near noon in winter and the maximum 
near sunset in summer were approximately tho same 
value until about June 21, but since that time the 
value of the summer maximum has apparently 
decreased. 

During tho past winter tho upper and lower parts 
of the F region were not usually separated by actual 
ionisation minima. During the late spring and 
Summer, however, an actual minimum was appar¬ 
ently formed near noon on most days. (Deal, N.J., 
1932-33, latitudo 40° N.) 

Another of the variable regions is that which we 
have previously designated as the M region. During 
last winter, reflections from this region were found 
only in the forenoon, but during the late spring 
and summer, reflections from this region have 
on occasion been found throughout the daylight 
hours. 

A third reflecting region of the variable typo is 
„ frequently found to occur at a height slightly above 
the normal E region. On a number of occasions, 
both day and night, the ionisation in this region was 
found to increase to such on extent that it completely 
shielded all regions above it. It is often very difficult 
to differentiate between tho parts of the E region 
because of the fact that the virtual heights measured 
are of practically the same value. The division 
between the parts is usually evidenced by a rise and 
fall in the curve of virtual height vs. frequency, 
although at times an actual discontinuity has been 
found. 

All the data available suggest that conditions in 
the general E region of the ionosphere are particu¬ 
larly suitable for ionisation and that there are many 
different agencies or mechanisms which can cause 
ionisation in this region. It appears that ultra¬ 
violet light is responsible for the more or less steady 
daytime ionisation in this region. As regards the 
large increases in ionisation in this region which are 
often found (both day and night) to last from several 
seconds to several hours, several ionising mec han is ms 
have been suggested. Among these agencies are 
the following: Meteors and meteoric matter (both 
radio 4 and visual* observations); charged particles 


or agency causing aurorae 4 ; thunderstorms 7 ; and 
changes in the composition of the atmosphere 4 . 
With such a wide range of possibilities and with the 
relatively limited data available it is difficult at this 
time to evaluate the relative importance of the 
different mechanisms. 

In addition to the three variable regions mentioned 
above, it has been found on a number of occasions 
that the lower part of the F region is further sub¬ 
divided into two distinct parts. 

In Fig. 1 tho virtual height, for March 27, 1933, is 
given as a function both of time of day and of fre¬ 
quency. It is in effect a ‘topographical map’ in 
which virtual height is substituted for altitude above 
sea-lovel, time of day and frequency for east-west, 
north-south dimensions. A map of this sort is 
obtained from a series of virtual height frequency 
curves similar to the one shown as Fig. 1 of Prof. 
Appleton’s letter. 1 This oontour drawing illustrates 
the variation of virtual height throughout a typical 
spring day. Tho dashed lines represent discontinu¬ 
ities in tho virtual height curves and mark the 
boundaries between the various regions or layers. 
Beginning at tho bottom of the figure at noon the 
dashed lines represent in order the separation between 
the various parts of tho E t M and F regions, which 
were found on that day. On this particular day there 
was no actual discontinuity between the lower and 
upper F region but the separation is marked by 
the peak in the virtual height contours at about 
4200 kc. 

Finally as regards nomenclature, Prof. Appleton 
has suggested that the intermediate region which 
wo have designated as the M region, be called the 
li E n ” region. Aside from the objection that an 
ionisation maximum half-way between the E and F 
regions has probably no more relation to the one 
than to the other, we prefer to uso tho letter M since 
we have found that an upper part of the E region 
exists which is distinct from the M region and should 
in our opinion be designated as the E u or E % region 
if this type of nomenclature were adopted. It seems 
preferable to us to avoid giving special designations 
to the various layers until we know more about 
the number of regions with which we have to deal. 


1 Two Interesting letters in the June 17 Issue of NATlTltu, one by 
Prof E, V. Appleton, and the other by Messrs. J. A. JUtcllffe and 
E, L. C. White, commented on this announcement and discussed 
similar or related results obtained In Great Britain. The results ob¬ 
tained by investigators at the Bureau of Standards have led them to 
conclusions similar to ours. Abstracts of their papers were published 
in the June Issue of the Proceeding* of the Institute of Radio Engineer*. 

1 The material previously communicated was obtained during the 
winter months of 1032 -1033. It was submitted In March of this year 
for presentation at the Fifth Pacific Science Congress and will soon be 
published in the Proceeding* of that body. 

■ TWa la In conformity with T. L. Rckeraley’s discussion on absorp¬ 
tion in the F region as given In J. Inst. Elec. Eng., Vol. 71, 
September, 1932. 

* Tliat meteors are an ionising agency in the Ionosphere was suggested 
by A, M. Skellett, Proc. I.R.E., Ttooember 1932. Pulse experiments 
which give evidence of an ionising effect In the £ region due to meteors 
have been conducted by J. P. Schafer and W. M- Goodall, Proc. I.R.E ., 
December 1982 and tfciwtee, November 26, 1982. 

1 Visual evidence that meteors sometimes leave glowing trains, 
presumably due to Ionisation of gases, and that these trains are 
definitely restricted to the general level of the £ region (70-100 km.) 
lias been given by 0. C. Trowbridge, AttrophyHoal Journal, 1907. 

■Further evidence that the general B region is particularly 
sensitive to external Ionising agencies Is given by Btermer, who has 
shown that there Is a pronounced maximum In the number of visible 
aurora at heights of the order of 90-100 km. Terrestrial Magneto i* 
and Atmospheric Electricity, Vol. 85. No. 4, December 1980. 

' An effect of thunderstorms on the Ionisation in the £ region has 
been suggested by C. T. B. Wilson, Proe. Phys. Soc., V7, 82D: 1926, 
Appleton and Naismith. ProcTphy*. Soc., 6, 46, pp. 339, May 
1*88, and BatclUle and White, Fm. PAw. Soe., »p. Sft ltay 
1933, have published data tending to support ! “ * * 

_ *Ivo Banal, Nattm*, 120,348, Bept. 8,1082, 

May 1933, have found evidence of £ «_ 

with corresponding changes in barometric pressure in the tower 
atmosphere. r 
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(2) By D. F. Martyn and A, L. Green, Australian 
Commonwealth Radio Research Board, 
University of Sydney. 

We have just received Nature of June 3 and 17, 
containing letters by Messrs. Schafer and Goodall, 
and Appleton, Ratcliffe and White 
on the fine-structure of the iono¬ 
sphere as observed in the United 
States and Great Britain. A series of 
experiments made in Australia in 
September and October 1932 have 
led us to similar conclusions re¬ 
garding tHo existence of a layer of 
ionisation between the well-known 
E and F layers. 

The observations consisted of a 
series of measurements of the 
equivalent height of the reflex;ting 
regions, using the frequency change 
method due to Appleton and Bar¬ 
nettThey were made at live or 
ten minute intervals, usually from 
midnight until 7 a.m. (Eastern 
Australian Time) and covered a 
period of a month, with some gaps 
due to interference from atmospherics. The mean 
frequency employed was 1 *43 megacycles per second 
(210 m.). 

A typical graph showing the variation of equivalent 
height with time is shown in Fig. 1. It will bo observed 
that at 0520 E.A.T. shortly before sunrise, the equiva¬ 
lent height of the F layer increased rapidly, and almost 
immediately afterwards decreased sharply to a value 
of 177 km. Thereafter the hoight fell more slowly 


should be small, while the nature of the height dis¬ 
continuities before and after the appearance of the 
intermediate region is strongly suggestive of those 
critical ionisation conditions, accompanied by the 
appearance of abnormally great heights, which are 
frequently manifested during jumps between the E 
and F layers 1 . 




While we have found that it is normal for the 
transition from the F layer to the intermediate layer 
to occur abruptly, on at least ono occasion we have 
observed this change to take place quite gradually, 
unaccompanied by those marked changes in the 
amplitude of the sky wave which are a well-marked 
feature of the normal and apparently discontinuous 
height changes. The temporal height variations for 
this morning are shown in Fig. 2. It will be noticed 
that after falling gradually from an equiva¬ 
lent height of 265 km. to 162 km. over a 
period of 1 *3 hours, a discontinuity even¬ 
tually occurs at the transition between the 
intermediate and E layers. The abnormal 
height occurring at 0645 E.A.T. was marked 
by an abnormally small amplitude of sky 
wave, and is therefore to be classed as a 
typical layer jump. The fact that a gradual 
and smooth transition can take place be¬ 
tween the F region and the intermediate 
region under the solar ionising influence 
suggests that there is a close affinity be¬ 
tween the ionised components in those two 
regions and militates somewhat against 
Appleton’s tentative suggestion that the 
components of the ionosphere may be assoc¬ 
iated with the ionisation potentials of atomic 
and molecular oxygon and nitrogen. 

1 Proc . Roy. Soc. y A, 109, 621: 1926. 

1 Schafer and Goodall, Proc. In* L Rad. Knj., 19,1434 ; 
1981. 


Eastern Australia* Time {hours! 

Fig. 1. (h'jt) Curve for frequency of 1-416 megacydes/aeo. Oct. 

until 0550 E.A.T., when a second rapid increase was 
followed by a jump down to the normal E layer. 

Although no measurements of the polarisation of 
the downcoming waves could be made during the 
observations described, we consider it to be most 
impwjbablathat the appearance of the intermediate 
height ctuid be ascribed to double refraction in either 
the E or F layers. For the frequencies employed, 
separation of the ordinary and extraordinary rays 


(3) By W. Bruce Ross and John T. Henx>- 
, 1932. krson, Macdonald Physics Laboratory, 

McGill University, Montreal. 

From January until July of the present year, a series 
of radio observations on the ionosphere has been 
undertaken at McGill University in oonnoxion with 
the International Polar Year. The normal height of 
the E layer is rarely found to be below 100 km*, 
regular measurements on 2-0 and 4-0 megahertz 
giving a modal value of 120 km. The modal value 
for F on the same frequencies is 260 km. 
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The following interesting abnormality has, how¬ 
ever, been encountered. On six occasions between 
July 8 and August 1 wo found that as the frequency 
was increased beyond the point where reflections 
from both layers were returned, the F echo com¬ 
pletely disappeared, leaving the E echo still in 
evidence. The E layer was not penetratod until a 
considerably higher frequency had been reached. 
(In two tests, indeed, the critical penetration 
frequency for this persistent E layer was greater 
than 9*65 megahertz.) This is, of course, a 
complete reversal of ordinary experience. Usually 
E echoes very soon cease to up]war as the fre¬ 
quency is increased beyond the point of lower layer 
penetration. 

A good example of this disapp( trance of V 
echoes is shown in Fig. 1, wherein the regions 
from which the energy is returned are indicated 
by the conventional symbols. A closo examination 
of the actual photographic records confirms our 
belief that the upper curve and the lower two 
curves represent signals returned from different 
regions. 



Fio. 1. 

Occasionally echoes wore received from the 
intermediato region, while at other times the 
two layers appeared to merge, giving a prac¬ 
tically continuous distribution of heights, with 
no clearly defined line of demarcation. This 
phenomenon is also found in unpublished rewords 
obtained in Ontario during the week of the 
August 1932 eclipse. 

In the present sories of tests the method of Breit 
and Tuve has been employed, the transmitting and 
receiving stations being separated by 3'5 km. No 
means of checking polarisation was availablo. During 
this season there have been decidedly more thunder¬ 
storms than is customary in the district, but so far 
no correspondence has been traced between unusual 
eoho phenomena and storms in progross in the 
vicinity. We recognise, however, that, as pointed 
out by Appleton and Naismith 1 , it may be necessary 
to make a statistical analysis of storms in a muoh 
larger neighbourhood to establish a connexion. 
Magnetic data are now under examination for 
evidences of correlation. 

* Pro*. PAW. Sec., 49, 389, May 1, 1933. 


Blood Groups and Racial Relationships 

P ROF. R. RUGGLES GATES deaoribed in a 
paper read on September 8 at Leicester before 
Section H (Anthropology) of the British Association 
the results of his recent work on the blood groups 
of the coastal Indians of British Columbia. Of 300 
individuals tested, 14 per cent were A and the 
remainder 0 with the exception of two individuals 
who were B , a result which seems to indioato that 
before intermixture with white blood occurred, 
those Indiana, like those in other parts of North and 
South America, were originally nil 0. The present 
populations of north-eastern Asia now have a high 
percentage of B as well as A f hence the emigration 
from Asia to America must have oeased before the 
populations in Asia from which the Indians were 
derived became impregnated with A or B . 

‘Peripheral* pooples such as the Australian natives, 
the Maori, the Bushmen of South Africa and the 
Lapps of northern Europe? have A , but no B oxcopt 
in cases of racial crossing. Among 400,000 individuals 
tested in all parts of the world, the pan-humun blood 
grouping is 37 per cent 0, 38 per cent A, 18 per cent 
B, 7 per cent AB, A thus being older and more 
widespread than B. Both have spread through the 
human race by repeated mutations as well as by 
crossing and migration of races. Sinco the American 
Indians may be regarded as more advanced than the 
Australian aborigines and the Bushmen, who have 
Ay and since they are believed to have entered North 
America in relatively recent times, there appears to 
bo some difficulty in explaining the absence of both 
A and B from pure-blooded Amerindians. 

Prof. Buggies Gates offered the following as a 
possible so hit ion. A fringe of islands and archi¬ 
pelagoes stretches down the eastern Asiatic coast 
from Sakhalin through Japan, Formosa and the 
Philippines to Borneo. Hrdlifika has pointed out that 
some of the native tribes in these islands closely 
resemble the American Indians. Tho islands have 
afforded a considerable degree of isolation from the 
continent : people such as the Gilyaks of Sakhalin 
and the Tho of Formosa have relatively low per¬ 
centages of A anti B . They possibly represent 
remnants of a race originally 0, from which the 
Amerindians wore derived, and have sinoe been 
altered in varying degrees by infiltration from the 
continent of Asia, of peoples having A and B. 


University and Educational Intelligence 

A course of twenty-four University Extension 
lectures on “Man and the Physical World** will be 
given by Dr. A. G. R. Wakemon at Gresham College, 
Basinghall Street, E.C.2, on Wednesdays at 7.30 
commencing on October 4. The course will be 
divided into two parts, namely, “History of the 
Advance of Physical Soienoe*’ (October 4~December 
20 ) and “Common Physical Phenomena in their 
Relation to Man*’ (January 10-April 11). Further 
particulars of this and other courses can be obtained 
from the University Extension Registrar, University 
of London, South Kensington, .London, S.W.7. 

Education in India in 1930-31 is briefly reviewed 
by the Educational Commissioner with the Govern¬ 
ment of India in a pamphlet reoently issued from 
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the Central Publication Branch, Calcutta (pp. 82. 
2s. 6d.). Statistics of enrolment of students show 
that the rate of expansion was much slower than in 
past years, whilst in the higher stages (post-secondary 
education) there was a decrease by 5 per cent, from 
83,334 to 70,225. The prevailing financial stringency 
and economic depression coupled with the laxity of 
discipline engendered by the civil disobedience move¬ 
ment are mentioned in this connexion. The number 
of females under instruction, 2,375,593, shows an 
increase in all stages and now represents 1 *8 per 
cent of the total female population, whilst for males 
the corresponding percentage is 7-36. The standard 
of instruction in the secondary stages is said to be 
slowly rising, at any rato in Government institutions. 
The use of the vernacular as the medium of instruc¬ 
tion and examination is increasing and inspectors 
complain that sinco the change of medium was 
introduced the standard of written and spoken 
English has deteriorated, Ah regards primary schools, 
the most striking feature of the returns is the extent 
of wastage, especially in the first year, the number 
of pupils in class 2 being 2,124,478 as compared with 
5,266,579 in class 1. The need of a clearing house for 
educational ideas and a medium for the diffusion 
throughout India of new methods has been felt since 
the abolition in 1923 of the Central Advisory Board of 
Education and Bureau of Education, and the Govern¬ 
ment has docidod to revive them as soon as financial 
conditions improve. The report is disfigured by 
surprising clerical errors in the summary of statistics 
of education in rural areas on p. 3. 

London’s evening lectures and classes for toachers 
form an important part of its educational .system, 
being designed to bring teachers into touch with the 
latost developments in educational methods, to give 
them opportunities of hearing leading authorities in 
various branches of learning and on current questions 
of importance. The London County Council’s recently 
published handbook of its lectures and classes for 
teachers for the session 1933 34 givos particulars 
of 83 evening courses most of which have a direct 
bearing on the problem of adapting instruction in 
the schools to the task of direct preparation and 
training for work and leisure under present-day, and 
probable future, industrial and social conditions. 
The pamplilot also gives useful publicity to courses, 
specially suitable for toachers, held by the Uni* 
versity Extension Committee of the University 
Extension and Tutorial Olassos Council of the Uni¬ 
versity of London, and particulars of some daytime 
courses in physical education. Among the L.C.C. 
courses of outstanding interest are the following : 
on design in applied art arid in pictorial art, by 
Dr, Roger Fry, Slade professor of fine art in the 
University of Cambridge ; the Cizek method—its 
principles and application in the technical training 
of selected and unseloctod children respectively and 
adults, by Miss A. Philip Smith ; physiology and 
hygiene for teachers in senior schools, by Prof. 
Winifred Cullis; international economics for the 
layman, by Sir Norman Angell; problems in 
human geography, by Prof. C. B. Fawcett; the 
League of Nations, by Mr. Wickham Steed ; the 
European situation, by Dr. G. P. Gooch. It is 
noteworthy that no less than twenty of the courses 
fall within the category of art and handicraft. 
The science courses are characterised by an obvious 
design on the port of those who framed them to 
tobaden end vitalise instruction in science. 


Calendar of Nature Topics 

Harvest Moon 

In consoquence of its orbital motion round the 
earth, the moon rises and sets later each day. The 
average difference from day to day is about 48 
minutes, but owing to the difference of about five 
degrees between the plane of the moon’s orbit and 
that of the earth’s equator, the intervals between 
the times of rising from one day to the next, and 
between the times of setting, vary widely. Near the 
autumnal equinox the difference between the times 
of successive risings may be less than 15 minutes 
for several days about full moon, In 1933, for ex¬ 
ample, the moon is full on October 3 and the time of 
rising changes only from 4.33 p.m. (G.M.T.) on 
September 30 to 5.23 p.m. on October 4. This 
phenomenon is known as the ‘Harvest Moon’, bocause 
in early times it was believed to have been specially 
ordained to facilitate the gathering of the crops, but 
the name is probably associated also with the optical 
illusion which causes the rising full moon, seen near 
the horizon through the slight mistiness characteristic 
of fine weather in autumn, to appoar unusually large, 
a symbol of plenty, 

October Rains 

In a normal year, the end of summer in England 
sees the soil moisture depleted by evaporation and the 
demands of crops or other vegetation. During the 
prosont century, September has been generally dry, 
and the replenishment of the underground supplies 
begins with the heavy rains of October. Although 
in this month cyclonic depressions are not quite so 
numerous or intense as in winter, the south-westerly 
winds associated with them are hoavily chargod with 
moisture from the Atlantic, which still retains 
much of the hoat of Hummer, and the ‘cyclonic 
rainfall’ associated with these depressions makes 
October the rainiest month over the greater part 
of England. The only exceptions are mountain dis¬ 
tricts, where the stronger winds of winter give a 
heavy ‘orographic’ rainfall in December, and a few 
low-lying places in the oast or Midlands where 
thunderstorms give a maximum rainfall in July or 
August. 

Beetles and St. John's Wort 

Beginning in September and continuing until 
February, individuals of the St. John’s wort beetle 
(Chryaoinela hyperici) lay their eggs upon the young 
under-shoots of the plant after which they are named. 
The eggs hatch in spring and early summer, and the 
larvae, like the adults, which appear about July, feed 
ravenously upon the plant upon which they wore 
bom. 

This restricted diet has been the reason for the 
selection of C. hyperici and its congonerw C. variant 
and 0 . brunsvicen&is, in an attempt to control one of 
the serious pests of Australian grazings. The pest 
began, as so many begin, in an unforeseen and inno¬ 
cent way. About 1880 a German lady obtained from 
her fatherland seeds of St. John’s wort ( Hyperictm 
perforatum var. angustifolium), and planted them in 
her garden near Bright. From the garden the plant 
invaded and flourished upon the adjacent raoeoourse, 
The raoeoourse became the source of much evil. By 
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1002 the weed had covered some 8,000 acres, by 1905 
more than 10,000 acres, and by 1910 the infested area 
in Victoria was estimated at 184,000 acres. To-day, 
Messrs. G. A. Currie and S. Garthside say in their 
Progress Report on St. John’s wort control that the 
infestod area in Victoria alone is estimated variously 
at 260,000 to 400,000 acres, while smaller areas in 
New South Wales and South Australia have boon 
occupied by this weed pest. 

Chrysomelid Beetles introduced into Australia 

In Britain, St. John’s wort has not run riot as in 
Australia, and the supposition is that the beetles 
named in the preceding paragraph may have played 
an important part in keeping it within bounds. It 
seemed possible, therefore, that in Australia these 
beetles also might prove useful enemies of the intro¬ 
duced weed. Aware that introduced animals have 
more often proved a curse than a blessing, Dr, R. J. 
Tillyard and his staff mode careful investigations in 
Great Britain and in Australia to discover whether 
the St. J ohn\s wort beetles were able to survive on plants, 
particularly plants of economic value, other than the 
normal food-plant. Adult beetles and larvie were 
enclosed wit h the plant to be tested and were allowed 
to feed upon it or complete a passive resistance and 
starve to death. Forty-six plants were tested in 
England and in no case did the beetles feed upon 
any. 

The way was now clear for the transference of 
beetles from Britain to Australia, and shipments 
were begun in 1929 and 1930. There they wore bred, 
and a new scries of tests on Australian plants taken 
in hand. Forty plants were thus tested, and on 
none did the beetles feed. The beetles were liberated 
in October 1930 in various places where St. John’s 
wort grew densely, and although survivors of the 
first liberation were found five months later, it was 
still too early, when the Report was published in 
1932, to say whether the beetles were likely to 
establish themselves in numbers sufficient to effect 
destruction of the weed. 

Manx Herring Shoals 

Herring shoals which begin to arrive in Manx 
inshore waters in the Irish Sea in May, remain there 
until September, which soos the end of the fishing 
period. Herrings which are actually spawning 
are seldom taken by boats in Manx waters, pro¬ 
bably owing to their nets not being deep enough, 
but offshore, spent fish in goodly numbers are 
taken from the middle of September onwards. The 
older fishes, which have spawned in previous 
years, do not aiTive in Manx wators until their 
gonads are almost ripe, and they spawn during 
September. 

W. C. Smith (Report of the Lancashire Sea 
Fisheries Laboratory, No. 40 ; 1931) describes the 
Manx herring shoals during the seasons of 1929, 1930 
and 1931. lnshoro migration becomes appreciable 
in mid-Juno, although it may be delayed until mid- 
July, and reaches a maximum at the end of July. 
Herring do not arrive in the offshore ground until 
mid-August, where fishing is good for a month. 
These shoals consist in the main of ‘full* herrings 
more than three years old, with sixth year fish 
most abundant. It appears certain that a herring 
spawning ground is situated close to the Calf of 


Societies and Academies 

London 

Institute of Metals (Silver Jubilee Autumn Meeting 
at Birmingham), September 18 -21*. O. F. Hudson : 
Wear in the polishing of plated and other surfaces. 
The following materials, ufing magnesia on wet 
parchment as the polishing medium, wore examined : 
pure platinum, pure palladium, platinum plating 
on brass, palladium plating (‘soft’, ‘hard’, and 
burnished) on brass, nickel plating (‘soft’ and ‘hard’) 
on brass, silver plating, and brass (00 : 40). Con¬ 
sidered as loss of thickness, the rate of wear of the 
palladium-plated specimens was found to be greater 
than that of the platinum-plated specimens, but 
considered as loss of weight, the wear of the palladium 
coatings was slightly less than that of the platinum 
coatings ; whilst the pnxsious metal coatings gener¬ 
ally were more resistant than the Hame metals in 
massive form. W. Hume-Rothkry ; A graphical 
method for converting the weight percentage com¬ 
positions of ternary systems into atomic or molecular 
percentages. The method is suitable for use whore 
00° ruled triangular paper is available. It permits 
the direct transference of a triangular diagram 
drawn on the weight percentage scale to ono in 
atomic percentages, and the accuracy obtained is of 
the order 0 10-5 per cent, according to the precision 
of the instruments and of the ruled paper. Brinlicy 
Jones : Preparation of lead and lead alloys for 
microscopic examination. Time devoted to pre¬ 
liminary polishing is restricted, the true structure of 
the metal being revealed by chemical solution of 
surface layers. After the removal of recry stall isod 
layers, sections may finally be prepared for high- 
power examination by a treatment of alternate 
polishing and etching, the final polishing being 
vigorous. D, G. Jonks, L. B. Pfeil and W. T. 
Griffiths : Precipitation-hardening nickel-copper 
alloys containing aluminium. The properties of 
nickel-copper-aluminium alloys with nickel contents 
from 10 to 45 per cent and aluminium contents up 
to 4 per cent have been investigated. The relation¬ 
ships between composition and capacity for harden¬ 
ing by heat-treatment have been studied Jt>y means 
of hardness tests on the heat-treated specimens. A 
study has also been made of the most suitable heat- 
treatments to produce the soft condition, and the 
stability at elevated temperatures of a selection of the 
alloys in the preoipitation-hardenod condition. H. 
O’Neill, G. S. Farnham and J. F, B. Jackson : 
An investigation of the heat-treatment of ‘standard 
silver’. The precipitation-hardening of quenched 
‘standard silver’ (7*26 per cent copper) has been 
investigated by Meyer hardness analysis. Precision 
X-ray spectrograms obtained with Cu-rodiation from 
thick disc specimens of the heat-treated alloy indi¬ 
cate that surface preparation may considerably 
affect the lattice parameter results. Polishing should 
be avoided in this work, and etching may have bad 
effects. Quenched ‘standard silver’ when reheated 
for 30 minutes in the 300° C. region is in a sensitive 
condition, and appears to precipitate completely 
when deformed. If precautions are taken, the 
lattice parameters indicate a normal progressive 
precipitation of copper const ituent as the quenched 
alloy is reheated at increasing temperatures. D. 
Stock dale ; The constitution, of the aluminium- 

* Continued from p* 400, 
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rich aluminium-copper alloys above 400° C. A pari 
of the work of Dix and Richardson on the solubility 
of copper in aluminium has been repeated and their 
results have been closely confirmed. A considerable 
range of solid solutions has been found near the 
composition CuAl t , but no evidence for the existence 
of the compound CuAl, has been obtained. W. H. J. 
Vernon : Green patina on copper : examples from 
Elan Valley, Wales, and Dundalk, Ireland. The 
patina from a copper structure in mid*Wales con¬ 
tained 20-75 per cent basic copper chloride, aH com¬ 
pared with 8-15 por cent in the patina from a copper 
spire at Dundalk, on the east coast of Ireland 
(approximate ratio 2-5:1); this result is attributed 
to the influence of prevailing winds. Basic coppor 
sulphate constituted the bulk of the deposit in each 
case, relationship of formula with period of exposure 
confirming the conclusions of previous work. 

Paris 

Academy of Sciences, August 21 (CM., 197, 501-540). 
A. Cotton : The use of coloured indicators for detect¬ 
ing the heterogeneity of alloys. The use of indicators 
for detecting heterogeneity and resistance to corrosion 
of alloys described in a recent note by Prot and 
Goldovsky ( CM 197, 130) was anticipated by Ch. 
Quillard six v<*irs ago (CM., 185, 1281). Hyacinthe 
Vincent : Anfcicolibocillus serotherapy. The results 
of its use in grave gangrenous appendicitis with local 
or goneral peritonitis. Acute appendicitis is regarded 
by the author as an infectious disease with a specific, 
but as yet unknown, virus. It is concluded that 
anticolibacillus serotherapy is the necessary comple¬ 
ment to the surgical treatment of complicated 
malignant or toxic coses of appendicitis. L. Bear¬ 
ing hem : The habitus of flax in relation' to its 
fecundity and selection. A. Dkmoulin : A class of 
families of quadrics with two parameters. Helmut 
Hassk : Applications to the Abelian case of the theory 
of normal remainders in Galoisian extensions. G. 
Van der Lyn : The existence of approximate 
integrals of the equation y' ~ /(.r, y). Jacques 
Valknsi : The field of velocities behind propulsive 
aerial helices. Mwk. 0. Camille Flammarion and 
F. QuiiNl8SKT : The appearance of a white spot on 
the surface of Saturn. Description of the appearanoe 
and position of the spot on August 6. Nicolas de 
Kolossowsky ; Contribution to the thermo¬ 
dynamical theory of liquids. Nicolab i>e Kolossow- 
sky and W. W. Udowenjco : The measurement of the 
molecular specific heats of some liquids. Max 
Morand and A. Hautot : New data on the structure 
of the K radiation of very light atoms. Description 
of results obtained for oxygen, nitrogen, carbon, 
boron and beryllium. 0. Jouravsky, P. Charozenko 
and G. Choubert : The magnetic susceptibility of 
magnetites from some basic volcanic rocks. J. 
Coulomb : The discontinuous nature of Love’s 
waves. Claudius Limb : The visibility of Mont 
Blanc from the Fourvidre Observatory. Mile. C. 
Bourdouil : Some intermediate characters of the 
hybrids of the second generntion between species of 
Pimm ( P . sativum with P. arvense ). Alphonse 
Labb& : The presence of siliceous spicules in the 
teguments pf the Onoidiadeaa. Harry Plotz ; The 
rdle of the embryonic cells in the culture of the virus 
of >ird plague. Cl. Repaud, G. Grioouroff and 
Eud. Villhla : The fonnation of a hybrid race of 
muciparous epidermal cells, during the metaplasic 
transformation of the epithelium of the uterine canal, 
which precedes or aocompanies cancer formation, 


Cape Town 

Royal Society of South Africa, June 21. A. Zoond 
and Joyce Eyre : Pigmentary response in the 
chameleon. In strong diffuse daylight chameleons 
show a response to background. They become 
dark on a black background, and pale on a white one. 
Blind animals darken in the light. Thin responso has 
been shown to depond upon the integrity of spinal 
reflex arcs. The threshold for the retinal photo- 
receptors is lower than for the dermal ones. In weak 
light tho white background response is reversed. 
The animals become dark. A theory of nervous 
co-ordination is developed. A. J. Hesse : A study 
in biocaenosis. The insect fauna dependent or bio¬ 
logically associated with the Western Province plant 
Onidia laxa was studied during spring and summer. 
No less than seven orders of insects and members of the 
class Arachnida were found to be directly or indirectly 
dependent on this plant. The most important 
insects are discussed. Descriptions of tho oggs, larvae, 
pupto and adults are given in detail of most of these 
insects. I. Schrirk and H. Zwarenstein : Tho 
effects on the urinary creatinine of normal and 
castrated rabbits of injections of anterior lobe 
pituitary extracts. Such injections transiently 
increase tho elimination of creatinine iri normal male 
and female rabbits. In the castrated animals no 
change is apparent. There is evidence to show that 
the anterior lobo of the pituitary normally controls 
the creatinine excretion in the animal and that tho 
hypertrophy of the anterior lobe after castration is 
responsible for the increased excretion of creatinine 
in the gonadeetcruised animals. Tho metabolism 
of injected creatinine by normal and castrated male 
rabbits. Castrated male rabbits excrete the adminis¬ 
tered creatine to a greater extent and over a longer 
period than is tho case in tho normal animals. This 
is believed to be due to the excess of anterior lobe 
secretion of the pituitary of the castrated animal. 

Rome 

Royal National Academy of the Lincei, May 7. F. 
Sevkrt : The theory of tho correspondences to 
valency on an algebraic surface (1) : in the projective 
sense. R. Fabiani and G. Pktrucci : Now geo¬ 
physical explorations in Sicily : general rosults and 
particular data on geomagnetic, determinations. A 
number of regional and local anomalies emerge from 
the geomagnetic determinations. C. Aoostinblli : 
The orthogonal properties of the natural families of 
lines of a curved space. U. Bitoaai : Repetition of 
the operation xdjdx. F. Conforto : A linear system 
of equations to partial derivatives integrated by the 
method of fundamental solutions. M. Manarini : 
Rotational of a vector in the spaces S n . E. Guuino : 
The geodetic curvature of the dynamic trajectories 
of holonomous systems. M. Lelli : Mechanical 
similitude in the regular motions of viscous liquids. 
The laws of tho similitude between the motions of 
viscous liquids in large and small systems are con¬ 
sidered. G. Agamennone : Considerations on the 
seismic hypocentres of the Latium hills. N. Mortaba : 
Experimental investigations on a generator of con¬ 
stant, high tension, continuous currents. The results 
of tests on the arrangement devised by Corbino are 
recorded. G. B. Florida : Existence of the Upper 
Eocene in Cyrenaica. The presence of the Upper 
Eocene is proved by the discovery of nummulites. 
Both in Cyrenaica, where various levels are dis¬ 
tinguishable, and in Egypt, the Upper Eocene is 
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characterised by the same association of species, at 
least in so far as the foraminifera are concerned. G. 
Reverberi : Crossing experiments between eggs of 
Ciona inteatinalis and sperm of PhaUusia mamillata . 
M. Mitolo : Avitaminosis and intoxications (3) : 
Experimental syndrome from avitaminosis A and 
chemical intoxication from metals and metalloids. 
Oral administration to rats suffering from avita¬ 
minosis A, of a mixture of metallic and non-metallic 
compounds in doses non-toxic to the normal animals, 
causes neither acceleration nor inhibition of the effect 
of the food-deficiency. Moreover, the toxicity of the 
inorganio compounds is not enhanced under such 
conditions. 


Sydney 

Royal Society of New South Wales, Juno 7. G. Hark* 
ER : The decomposition of chloroform by radiations 
from radon. The decomposition produced in different 
thicknesses of chloroform with filtered and untiltered 
radiation from radon has been studied. Excess 
decomposition is produced near the source with 
unfiltered radiation but rapidly falls off in amount. 
Minute traces of impurities greatly influence the 
decomposition. Expressed in tonne of energy, the 
amounts of X~ and F-radiation necessary for the 
decomposition of one gram molecule of the same 
sample of chloroform differ greatly. The figures 
found wore 29*800 calories for X-radiation and 
251 *300 calories for F-radiation. E. H. Booth and 
J. M. Raynkr : A magnetic survey in the vicinity 
of a granite bathylith. The paper deals with the 
north and east of Gulgong, New South Wales. The 
area covered by the survoy is about eighty square 
miles. The contact is with Silurian (?) slates, the 
granite probably having intruded in lator Devonian 
times. Tho contact is buried by about 100 ft. of 
alluvium, the gradient bock to the exposed granite 
being slight (about 1 : 100), Tho contact is steep, 
the section passing off granite in half a mile or less, 
once the sharper fall commences. Tho maximum 
magnetic anomaly due to tho granite is about 800 y, 
the slates and soil being practically non-magnotic, 
A general geological and isodynamic map of tho 
district is given, also six sections; magnetic and 
geological, across the area. The instruments were 
. ‘Askania 1 vertical magnetometers. The magnetic 
anomalies along the actual presumed line of contact 
are not readily interpreted. 

Linncan Society of New South Wales, May 31. Ger¬ 
maine A. Joplin : The petrology of the Hartly 
district. (2). The metamorphosed gabbros and 
associated hybrid and contaminated rocks. Tho 
Cox’s river intrusion, which occupies an area of about 
900 acres, is situated on the river at a distance of 
about three miles below the crossing of the Jenolan 
Road. It has been shown that the differentiation of 
an earlier partial magma of gabbro gave rise to a 
slightly more acid core. The whole was then en¬ 
veloped by a ring-like intrusion of a later more acid 
partial magma of quartz-mica-diorite, and as a 
result of this later intrusion the gabbros have suffered 
three types of metamorphism : (1) thermal meta- 
moiphism ; (2) reaction or partial hybridisation ; 

(3) hydrothermal metamorphism. H. J. Carter : 
Australian Coleoptera. Notes and new species. (8). 
Thirty-six species are described as new—eight 
Buprestidee, nineteen Tenebrionidse, eight Cistelidse 
and one Cerambycidae. Tables are given for the 
species of Cotulade* and ByaUius, H. L. Jensen : 


Corynebaoteria as an important group of soil micro¬ 
organisms. Baoteria possessing the characters of the 
genus Corynebacterium were found to occur as a 
numerically important group of micro-organisms in 
Australian soils, accounting for 8-65 per cent of the 
numbers of bacterial colonies developing on plates 
of dextroso-casein-agar. They appear to be active 
in tho decomposition of organic matter in soil, par¬ 
ticularly in the later stages of the process. They ore 
probably identical with certain organisms previously 
recorded as rhizobia. 


Forthcoming Events 

Wednesday, Oct. 4 

PHARMACEUTICAL SOCIETY OF GREAT BRITAIN, at 3.- 

Prof. Honry E. Armstrong: Tnaugural Sessional 
Address. 

Friday, Oct. 6 

Physical Society, at 5.45— (at the Hoyal Institution, 
21. Albemarle Street, London. W.l).—Dr. Herbert E. 
Fvoh : ‘‘Thomas Young and the Simplification of the 
Artist’s Palette" (Thomas Young Oration). 


Official Publications Received 

(J re at Britain and Ireland 

Air Ministry : Aeronautical Research Committee : Report* and 
Memoranda. No. 1401 (H. and 0. 307, 368) : Experiments on Swepfc- 
back and Swept-forward Aerofoils. By I>. II. Williams and Dr. A. 8. 
Halliday ; with an Appendix by H. B. Irving. Pn. 22 + 10 plates. 
If. 3d. net. No. 1527 (T.3360): Binary Servo-Rudder Flutter. By 
Dr. W. J. Duncan and A. R. Collar. Pp. 23 4 2 plates. It. 3d. net. 
No. 1532 (T. 3308, 3308a): The Best Basis of Aircraft Performance 
Reduction. Part i Supercliarged Engines, by J. L. Hutchinson and 
E. Firm: Part 2: Un&upcrchargcd Ermines, h.v K. Finn. Pp. 18+28 
plates. 2s. 3d. net, (London ll.M. Stationery Office.) 

Journal of the Marine Biological Association of the United Kingdom. 
New Series, Vol. 1ft, No. 1, August. Pp. 480. (Plymouth.) Id#. tW. 

Rothamsted Experimental Station, Harpenden : Lawes Agricultural 
Trust, Report for 1032. Pp. 227. (Harpenden.) 2«. 6rf. 

Proceedings of the Royal Society of Edinburgh, Session 1082-1033. Vol. 
53, Part 3, No. 17: The Effect of Consanguineous Parentage umnMetrical 
Characters of the Offspring. By Prof. Lancelot Hogben. Pp. 230-261. 
U. 3d. Vol. 53. Part 3, No. 18 : Tiro FwcaJ Pellets of Uippa atHUioa 
By Dr. Hilary B. Moore, rp. 262-264. flrf. Vol. 68, Part 8. No. 19: 
The Diffusion Coefficients of Bromine-Argon, Bromide-Methane, 
Bromide-Hydrogen Chloride, Bromine-Nitrous Oxide. By Dr. John E. 
Mackenzie and Dr. Harry W. Melville. Pp. 265-259. 0d. (Edinburgh: 
Robert Grant and Sen ; London : Williams and Nor gate, Ltd.) 

Proceedings of the Royal Society. Series A, Vol. 141. No. A846, 
September 1. Pp. 498-7474-plates 10-17, 13s. Proceedings of the 
Royal Society. Series B, Vol. 113, No. B784, September 1. Pp. 345- 
405 4 plate* 11-12. 10#. (London: Harrison and Sons, Ltd.) 

Proceedings of the Royal Irish Acadehxy. Vol. 41, Section B, Nos. 
12, 13 : On CleiMapora g&Hndrica (Milne-Edwards and Haime), by 
Louis B. Smyth ; On certain Carboniferous Corals with Eplthecal 
Beales, by Louia B. Smyth. Pp. 167-1784-plates 8-10. (Dublin : 
Hodges, Figgis and Co.; London : Williams and Norgate, Ltd.) If. 


Othbr Countries 

Indian Central Cotton Committee: Technological Laboratory. 
Technological Bulletin, Series B, No. 16 : Fibre-Length Irregularity 
In Cotton. By Dr. Narir Ahmad and Harirao Navkal. Pp. U + 10. 
(Bombay.) 8 annas. 

Society of Biological Chemists, India. Biochemical and Allied 
Research In India In 1932. Pp. 86. (Bangalore.) 

India : Meteorological Department: Scientific Notes. Vol. 6, No. 
62 : Thunderstorm*In Smith India during the Poet-Monsoon Months, 
October and November 1920. By 8, P. Venklteshwaran. Pp. 63-68 +8 

S lates. 1 rupee ; If. W. Vol. 5, No, 63 : A Note on the Rapid Fluctua- 
:ons of Atmospheric Pressure and the Atmospheric Instability at 
Peshawar during 1928 and 1020. By 8. Basu and 8. K, Pramaolk. 
Pp. 69-88 + 4 plates. 12 annas ; If, 3 d. (Delhi: Manager of Pttbfi- 
oations.) 

Bulletin of the Madras Government Museum. New Series, Natural 
History Section, Vol. 8, Nos, 3 and 4 : The Life-Histories of Deoapod 
Crustacea from Madras, by M. Krishna Mcnon ; Bagttta of the Madras 
Coast, by Dr. C. C. John. Pp. 66+11 plates. (Madras ; Government 
Press.) 2.6 rupees. 

The Indian Forest Records. Vol. 18, Part 7 : Entomological In¬ 
vestigations on the Spike Disease of Sandal, 10: MelasRto and 
Blaterid® (Col.). By B. Fteufclaux. Pp. 16. (Delhi: Manager of 
Publications.) & annas ; 6 d. 

Consell Permanent International poor 1* Exploration de la Her. 
Rapports et proo&s-verbanx des reunion!, Vol 86. 2*"' partto : 

Rapport administrate{1988-1988); 8*« partfe; Appendices. Pp. 
76, (Oopenhague: Andre, Fred, H«t et 8k 7J&0 krT 
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Professional Organisation 

TN the problems which must be faced in establish- 
ing the right relations between knowledge and 
power, upon which the future of civilisation 
depends, those concerned with professionalism 
cannot be neglected. They are in fact part and 
parcel of the problems which have been created 
by the work of the engineer and thus indirectly 
by the coming of science, and a concatenation of 
circumstances is bringing them into prominence at 
the present time. 

In the first place, professional associations 
directed towards the acquisition and publica¬ 
tion of new knowledge—what may be generally 
termed Btudy or research activities—are finding 
it more and more difficult to sustain the burden 
of publication. This may be seen in the move¬ 
ment in Great Britain for closer co-operation 
among the various societies concerned with 
chemistry, and in the plea considered last year 
by the Committee on New Industrial Development 
that the Government should undertake the 
responsibility of preparing abstracts of scientific 
literature. In the second place, those which have 
been chiefly concerned with maintaining or 
raising the status of the scientific professions, and 
more particularly with improving the economic 
position of the members, are being forced to take 
much wider views than were at one time prevalent 
in such matters as registration of the profession. 

Simultaneously with a keener scrutiny of pro¬ 
fessional problems from within, the external 
influence of the professions is undoubtedly ex¬ 
tending. The value of the scientific expert in 
national, and indeed in international, affairs has 
already been demonstrated conclusively. With 
the increase in the size of industrial and com¬ 
mercial units there is a growth in the importance 
of the duties which fall to those occupying the 
higher salaried posts, as well as a definite tendency 
for those occupying the more important positions 
to come within professional associations or at 
least under professional influence. The possession 
and application of an intellectual technique, 
acquired as the result of prolonged and specialised 
training, are becoming the characteristic of those 
occupying such posts as they are of the 
professions ; and the incompatibility of profit- 
making .with professionalism is ceasing to bo an 
obstacle to the spread of professionalism through 
the business world. These tendencies, which 
aocentu&te the importance of professionalism in 
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the future society and the dangers attending 
neglect of the related problems, are also encour¬ 
aging the consideration of such problems in a 
much broader way. 

An analysis of the problems involved in the 
closure of a profession by registration suggests 
indeed that this is by no means as satisfactory a 
method of raising the status of a profession as 
is often imagined, and is indeed far from being a 
universal panacea for all professional ills. Its 
efficacy depends largely upon the nature of the 
service rendered by the profession and the direct¬ 
ness of the relations between its members and the 
general public. Even when the service is vital, 
fiduciary or intimately related with public safety, 
the protection of a title is a clumsy and ineffective 
way of discouraging practice by the unqualified. 
Apart from this, if a professional association forms 
a part of the mechanism of registration, it becomes 
an organ of the State, and however powerful it 
may be, it loses some of its freedom. When the 
professional association is not used in this way, 
it can no longer take effective action in relation 
to admission to and expulsion from the pro¬ 
fession ; accordingly its objects become restricted 
to the protection of the material interests of its 
members and to public activities and study 
functions, although of course an important 
indirect influence may be exerted on professional 
education and ethics. 

Such reasons as these induce some to regard the 
grant of a Royal Charter to a professional associa¬ 
tion as a more satisfactory and hopeful means of 
achieving its objects than registration, and this 
view is undoubtedly supported by the fact that 
the valuable measures of control over professional 
associations which the Privy Council is able to 
exercise in return for the grant of privilege have 
not as yet been fully used. It would, for example, 
be a simple matter for the Privy Council to 
influence the educational policy of professional 
associations, to bring the system of entry to the 
professions controlled by chartered bodies into 
line with its policy for registered professions ; to 
press for a multi-portal system, for institutional 
training and for adequate supervision of practical 
training. 

When the professional field is surveyed as a 
whole, we cannot fail to be impressed with the 
educational aspects as holding the key to the 
situation. While the growing complexity of modem 
life demands increasing specialisation, the very 
specialisation evolved to meet the need is apt to 


breed a narrowness of outlook whioh makes integra¬ 
tion of a whole situation difficult. The demand 
for vision, for the capacity to co-operate, has 
increased simultaneously with the need for intense 
specialisation. At the same time the specialisation 
of technique tends to encourage premature and 
excessive specialisation during the period of training 
for professional life. Yet the professional man, hav¬ 
ing one foot in the academic world and the other in 
the world of affairs, is in a position to discover 
what is^possible and to make it known and thus 
to render a unique service to public policy. The 
whole of the tendencies to which we have just 
alluded are, however, making it more and more 
difficult for the professional man to render just 
this indispensable service. 

The part which the professional man is called 
upon to play in the society of to-day thus involves 
more than mere technical competence. He should 
be an educated man in the broad sense of the 
term, if he is to play his proper part in the appli¬ 
cation of his technique to the needs of society. 
In maintaining a high standard of professional 
efficiency, the associations concerned could at 
least have greater regard to the factor of general 
education, put greater restrictions on early 
specialisation and endeavour to secure that 
specialised training when it comes is not given in 
a narrow atmosphere. It is here that professional 
training within the universities possesses an 
outstanding advantage. Within such a course of 
scientific study, technical accomplishments can 
be integrated and acquired as part of the wider 
training, and training alongside those preparing 
for different professions is one of the most hopeful 
ways of overcoming the disadvantages of inevit¬ 
able specialisation. 

There is, however, an obvious danger in pro¬ 
fessional examinations which should not be over¬ 
looked. When all entrants to a profession have 
to pass the same examination, all will follow 
similar courses and professional training will be 
characterised by a uniformity which accentuates 
the ill effects of specialisation. A specieB of intel¬ 
lectual inbreeding and sterilisation is only too apt 
to follow, and on this ground alone the multi-portal 
system of entry to the professions has much to 
commend it. 

The surest antidote to these dangers is, however, 
the spirit of service on which professional life is 
essentially based. A keen sense of vocation may 
be relied upon to keep a profession from becoming 
too conservative and unresponsive to changes in 




October 7, 1933 

the needs which it was originally called into being 
to serve, and to supply the wider, vision which 
can avert the evils of excessive specialisation. 

The obvious need for the fullest and most 
efficient use of professional technique in the service 
of the community should undoubtedly slowly 
intensify the spirit of service and vocation in the 
professional community. Co-operation is urgently 
needed to-day on the part of professional men of 
mature experience in tho working out of the 
methods by which the special contribution of the 
professions to the service of the State should be 
made—how their advice should bo presented and 
utilised. With a clear vision of social and national 
service and* an understanding of the fundamental 
purposes of professional associations, professional 
men, and above all scientific workers, might not 
only use their associations for the improvement of 
their own technique and status but could also 
shape those organisations into effective instru¬ 
ments for the service of the wider needs of society. 

General Science in Schools 
HE final report of the committee appointed 
by Section L (Educational Science) of tho 
British Association to inquire into the teaching 
of general science, with special reference to the 
teaching of biology, in schools, was presented at 
the recent meeting at Leicester. It contains a 
historical survey of previous reports on the teach¬ 
ing of science ; an analysis of replies from 358 
schools to a questionnaire by the committee; 
discussions and suggestions regarding examina¬ 
tions and tho place of out-of-sohool activities in 
relation to science ; and a summary of the present 
position and of the suggestions approved by the 
committee. 

The report, without being unduly optimistic, is 
oertainly encouraging ; for it makes clear that 
general science in the broader sense, that is, 
including biology as well as chemistry and physics, 
is becoming increasingly popular in schools ; and 
that the fusion between botany and zoology into 
the one subject biology is extending further. But 
it is to be hoped that these tendencies in the right 
direction will make yet further headway, and that 
the broader general science will before long become 
universal in the years before the school certificate 
examination. At present, only 25 per cent of the 
boys', 41 pbr cent of the girls’, and 32 per oent of 
mixed schools take biology ; and the percentages of 
pupils taking biology in these are 21, 26 and 28 
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respectively. It would thus Beera that even in 
these schools, biology is included during a portion 
only of the school careor, and not throughout it; 
and it is clear that neither general science (including 
biology) nor biology itself as a separate subject, is 
taught as much as the other scientific subjects. 

The reasons assigned for the absence of biology 
are chiefly : (1) the requirements of some school 
certificate examinations ; (2) lack of suitable 

teachers; (3) lack of suitable accommodation. 

The report shows, however, that, speaking broadly 
and excepting a few dissentients and a fow ‘sitters- 
on-the-fence’, the schools are alive to the educa¬ 
tional value of biology, but are confronted by 
obstacles which at present they do not see their 
way to overcome. Probably the most serious of 
these obstacles is the non-acceptance for matricu¬ 
lation, by most universities, of general science, 
including biology, in the school certificate examina¬ 
tion. Where, as is tho case at some universities, 
candidates can take chemistry and physics in this 
examination, both being accepted for matricula¬ 
tion, it is almost certain that schools will teach 
these two subjects, and will not teach biology. 
If all universities (and those professional bodies 
which do not accept general science as a qualifying 
subject in the preliminary examination) would 
fall into line and agree to accept general science 
including biology, tho road would become easier 
for many schools. 

Among the objections to general science quoted 
in the report is the statement that it is scarcely 
possible to obtain science scholarships unless 
specialisation in physics and chemistry begins at 
fourteen years of ago. To begin at this early age 
to “learn more and more about less and less” is 
educationally criminal. Protest has already been 
made against the excessively high standard of 
scholarship papors in these two subjects ; and it 
is to be hoped that lowering that standard will 
render it not only possible but also profitable for 
all candidates to have taken general scionce, 
including biology, in the school certificate examina¬ 
tion before proceeding to specialise in any subject. 

It is satisfactory to note that it is becoming 
more possible for boys, both younger and elder, 
to take part in out-of-school activities other than 
organised games. Natural history olubs and scienoe 
societies are valuable allies to the class-room and 
laboratory, especially the biological, and afford 
opportunity for the development and spontaneous 
manifestation of the true scientific spirit of 
research. 
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The Counters of Wise Men* 

By Dr. Allan Ferguson 


“TTE began his task (as he himself expressly 

-IT. described to me) by devoting his first care 
to a diligent perusal of all such English writers as 
were most correct in their language, and under 
every sentence which he meant to quote he drew 
a line and noted in the margin the first letter of 
the word under which it was to occur. He then 
delivered these books to his clerks who tran¬ 
scribed each sentence on a separate slip of paper, 
and arranged the same under the word referred 
to. By these moans lie collected the several words 
and their different significations, and, when the 
whole arrangement was alphabetically formed, he 
gave the definitions of their meanings and col¬ 
lected their etymologies from Skinner, Junius and 
other writers upon the subject/* 

This is the technique of dictionary-making, as 
devised by Johnson, and carried out by him a 
hundred and eighty years ago in the upper chamber 
of that house in Gough Square which fortunate!} 7 
still remains, one of London’s most cherished 
monuments. The method was simple, the author¬ 
ities primitive ; but the result showed, on occasion, 
a freedom and vigour of expression which we can 
scarcely hope to attain in our more sedate age. 

The classic definitions of lexicographer, “a writer 
of dictionaries, a harmless drudge ” ; oats , “a grain 
which in England is generally given to horses, but 
in Scotland supports the people” ; excise , “a hate¬ 
ful tax levied upon commodities, and adjudged 
not by the common judges of property, but 
wretches hired b> those to whom excise is paid” ; 
pension, . . pay given to a state hireling for 
treason to his country**; these make lively 
enough reading to-day, even though now, as then, 
they “cannot be fully defended and must be 
placed to the account of capricious and humorous 
indulgence**. Small wonder that the staid Prin¬ 
cipal Robertson read through the dictionary twice. 

The etymologies of Johnson’s work may be 
dated, and its definitions now and then show signs 
of tiredness—.Joseph’s flowers, ‘a plant\ is a ease 
in point; but, informed as it was with his massive, 
immense and forceful erudition, it marked an 
immense advance on the work of his predecessors. 
N. Bailey <t> L h oAoyos, and the rest were genially 
inclined to the loose in definition and the obvious 
in etymology—Betty from beatus , and belfry from 
bell and ferre, “that which bears the bell”, are not 
unfavourable specimens of their genius. To-day 
we tread on surer ground, oven though, unexpect¬ 
edly, the oommonost monosyllables prove to be 
the most difficult, in the etymological sense. 
FloccinaticinihUipilification yields its secrets to 
the analysis of a fourth form tyro, while puss and 
boy remain tantalisingly obsoure in origin. 

• "The Shorter Oxford Knffllfth Dictionary on Historical Principles”. 
Prepared by William ldttle, H. W. Fowler, J. Coulson. Revised and 
edited by Dr. 0. T. Onions. Vol. 1: A-M. Pp. xxil + im Vol. 2 : 
5-Z. Pp. vlii + 1307-8475. (Oxrord: Clarendon Press; London: 
Oxford University Press, 1938.) 63a. net. 


We have waited long for a worthy English 
successor to Johnson’s dictionary—a successor 
the possession of which should be within the 
scope of a modest purse. We have, of course, 
that groat dictionary, king of all lexicons, which, 
by the circumstances of its birth, has occasioned 
one of tilt; happiest pieces of nineteenth century 
Boswellising on record. Boswell : “What would 
you say, sir, if you wore told that a successor to 
your dictionary would bo odited in your own 
University of Oxford by a Scotsman and a Presby¬ 
terian ?” Johnson : “Sir, to be facetious it is 
not necessary to be indecent.” But the great 
Oxford dictionary is one which most of us, covet 
it as we may, must perforce bo content to consult 
in the unsympathetic atmosphere of a public 
library. Now, in the compass of some two thousand 
five hundred quarto pages we have, issued at a 
comparatively modest price, a work which exhibits 
most of those features which have made the 
“Oxford” the most famous of all dictionaries. 

The qualities which the plain man will seek in 
this “Shorter Dictionary” are best summarised 
in the heads of the information given in any one 
article. The word under consideration, marked 
when necessary by symbols which indicate some¬ 
thing of its status, is followed by the pronunciation 
and the notation of the part of speech. Then 
follows a word indicating, if necessary, more 
detail of its status— slang, dialect , colloquial and 
so forth. Variant spellings and inflexional forms 
are next indicated, and then follows one of the 
most important features of the article, a feature 
which must have occasioned an immense amount 
of research—a statement of the earliest appearance 
of the word, given by means of a precise date if 
the appearance of the word is later than 1450. 
Then follow the etymology, the specification of 
the word as belonging to some art or science, the 
various meanings, with the date of their first 
appearance, or if they are obsolete, with the date 
of their disappearance, illustrative quotations, 
and groups of idiomatic phrases and usages. 

Even this arid specification of the information 
afforded in each of the scores of thousands of 
articles which go to make up this “Shorter 
Dictionary” cannot conceal the immense mass of 
literary, scientific, artistic and philological inform¬ 
ation which is brought together in these massive 
volumes. The most uninspired searcher therein 
must sense something of the romance of words 
when he traces, in the matter of fact record, the 
wanderings of apricot from Portuguese albricoque 
through Arabic to Greek vpaucoKiov adapted from 
Latin praccoquum a variant of praecox , and so 
the early ripened fruit . What stories of muta- 
bility, of chops and changes of meaning and popu¬ 
larity, are concealed behind the dates which tell 
us something of a word’s birth and death I This, 
one of the dictionary’s most valuable features, 
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could be made still more valuable by small addi¬ 
tions which in the aggregate would not add 
appreciably to the size of the work. Take a case 
in point. Some little time ago the problem was 
posed—at what period did the word tension, in 
the incorrect usage vapour tension , enter the 
literature of science ? The “Shorter Dictionary” 
solves the problem in the entry (s.t>. tension ), 
“Inexactly used for the expansive force of a gas 
or vapour, properly called pressure 1678.” Now, 
it would be too much to expect to find in a diction¬ 
ary which, large as it is, is but an epitome, a full 
reference to the work in which the usage is first 
exemplified. But is it too much to ask that the 
name of the author of the work in question, may 
be added in brackets to all such dates ? This 
would increase the volume of the work inappre¬ 
ciably and the name would form a pointer 
amply exact for those interested in any special 
word. 

On the science side, one or two of the dates given 
would seem to be later than is warranted by the 
usage of the word. Thus the noun resistance in 
the sense of “a part of an electrical apparatus 
used to offer a definite resistance to a current, 
1878” is surely dated far too late. The concept 
and the word are freely scattered through Wheat¬ 
stone’s Bakerian lecture of 1843, where we find, 
ex. gr. t “in two circuits . . . when the same 
resistance is introduced, the strength of the two 
currents may be weakened in very different pro¬ 
portions.” It may be mentioned in passing that 
Wheatstone, in this lecture, defines and discusses 
the introduction of terms such as rheomotor , 
rheometer , rheotome , rheoirope , rheoscope and rheo¬ 
stat. Of thefio terms only the last-named is in 
common use to-day. They are all duly tabulated 
in the dictionary but without any indication of 
the date of their introduction. Again, the word 
Qeordie is entered as “Miner’s name for George 
Stephenson’s safety lamp 1881”, a date which is 
surely more than half a century in error. The 
word has either been noted in some centenary 
volume (Stephenson was bom in 1781), or maybe 
1881 is a misprint for 1818. The lamp was invented 
in 1815, and a description of it under the name 
Geordy lamp is to be found in editions of Smiles’ 
Life of Stephenson published in the 'fifties of last 
century. 

That the words of our great heritage, our 
literature, are exhaustively explained, and exem¬ 
plified by most skilfully chosen illustrative quo¬ 
tations, need soarcely bo said. The editor modestly 
hopes that the dictionary “may be found accept¬ 
able as a lexical reading companion to English 
literature.” It is much more* In this respect it 
is a treasure-house of English usage the value of 
which to the reador increases as knowledge of its 
contents grows. Equally valuable is it in its 
illustration of colloquial usage* How far one may 
expect such a dictionary to assist the connoisseur 
of dialect, of argot, or of slang, is a moot point. 
Certainly the present dictionary gives far more 
assistance than one would have expected from a 
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comparison, of its scope witli that of the parent 
dictionary. Would you widen your knowledge 
of Corinthian or sporting argot, of the cant 
and slang patter either of St. James's or St. Giles’s ? 
Tf you are not awake, or fly, you have little need 
to take your degrees under the celebrated Captain 
Grose—the editors are as skilful professors of the 
flash as ever was Bob Logic. Back-slang is defined 

and, quite properly, only slightly exemplified. 

ho who would know the back slang for hijipopot- 
arnus , may excogitate summatopoppy for himself; 
but it is odd to find Winchester notions unnoted. 
In the matter of dialect the present writer was 
gloppened to see that his own dialeJt of Lancashire 
was well represented by many common, rare 
and obsolescent words—even though some of 
those words were lacking whioh, living in the songs 
of Waugh, Brierley and Laycock, have become 
part and parcel of northern literature. These 
omissions are striking in the Soots dialect. We 
must be grateful to the editors for giving us what 
they have done—the Southron, fortified with this 
dictionary, may read his Scott with as much ease 
and pleasure as his fundamental ignorance of the 
language will permit—this dictionary will find 
for him the equivalent of most of Scott’s dialect 
speech. 

Surely, however, Burns deserves similar con¬ 
sideration ; every word that he wrote should bo 
found and explained in a dictionary which admits 
so many and so varied words in Lowland Scots as 
are to be found in the “Shorter Dictionary”. We 
should scarcely expect the dictionary to give a 
great deal of assistance in the deciphering of that 
letter written by George Outram in 1844, inviting 
critics of the Treaty of Union with England to a 
once-famous dinner at which they might discuss 
the “cassin o’ the wanchancie Covenant”, and, 
the better to do so should “subsist upon our ain 
national vivers allenarJie, and sac praive how far 
we can forega the aids o’ foreign countries in 
respect of our creature comforts, . . . whiles 
pangin oursels wi’ haggis and brose, an’ whiles 
wi’ sheep’s head an’ partan pies, rizzard baddies, 
crappit heads an’ scate-rumples, nowtes’ feet, 
kebbucks, scadlips, an’ skink, forbyo custocks, 
carlings, rifarts an’ syboes, farls, fadgos an’ 
bannocks, draimnock, brochan an’ powsowdie an* 
siklike—washin’ the same doun our craigs wi’ nae 
foreign pushion-—but anerlie wi’ our ain reamin 
yill an’ bellin usquebaugh.” Here, indeed, the 
dictionary gives more help than we could hope 
for, elucidating, as it does, some two-thirds of 
the dialect words in this passage. 

But the Dorio of Bums is literature; it is not 
esoterio and his Southron readers have just cause 
for a mild grumble when they find 

“Ye Maukins, cock your fud fu’ hraw,” 
duly explained, and 

“If on a beastie I can speel 
Or hurl in a cartie” 

left hidden in ft Scottish mist. 
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Why, in 

“She tauld thee weel thou wast a skollum 
A bletherin’, blusterin’ drunken blellum,” 

should skdlum be explained, and blellum loft ? 

Perhaps these insertions and omissions are 
determined by considerations of etymological 
interest, and it is assumed that, for the mere 
purpose of translation, the English reader must 
equip himself with an edition of Burns which 
boasts a glossary. 

It must, however, bo emphasised that these 
omissions are relatively of very small importance, 
and indeed thby are to some extent matters of 
taste which may well be left to the judgment of 
the editor. To readers of Nature the assistance 
that the dictionary affords in elucidating and 
dating scientific terms is a matter of very special 
interest and here we have to chronicle a number 
of very curious omissions which indicate that the 
dictionary is some years behind the science of 
the twentieth century. To direct attention to 
omissions is a thankless task ; it tends to dis¬ 
count in the reader’s mind the gratitude which 
the critic feels for the impressive amount of 
positive scientific information which the dictionary 
certainly does furnish ; and I can only say that 
I have endeavoured, in selecting what can be, at 
best, but a few samples, to make my sampling 
process as fair as may be. The scientific terms 
of tho science of the nineteenth century (and 
earlier) are analysed and dated with impressive 
and exact scholarship ; but there are a number 
of important omissions to be chronicled when we 
come to deal with the events of tho last quarter 
of a century or so. Maybe this is in the nature of 
the case ; for it is obviously difficult to keep up 
to date all parts of an immense work which has 
to be set up in alphabetical order. 

Another clue to those omissions may be found 
in the fact, chronicled in the preface, that Mr. 

* Wm. Little, who was originally responsible for the 
abridgment, worked on it steadily from 1903 until 
his death in 1922, when “he had prepared entirely 
without assistance the manuscript for the letters 
A to T and V, and had passed for printing about 
ono-third of the whole dictionary.** Much has 
happened since 1922. 

Let us make a few tests, giving to the 
results of our search neither more nor less 
weight than such a restricted sampling merits. 
We shall seek neither recondite nor highly- 
specialised terms, but confine our attention to 
words and phrases which have been lately in 
common use. Resistance, as wo have seen, is 
present. Induction , and derived phrases, are | 

illustrated very completely; inductance , capacity 
and capacitance (all in the electrical sense) are 
absent. Proton is present, and wrongly defined as 
“the positive charge of an atom** ; photon and 
alpha-particle are missing. Specific , atomic and 
molecular heals are defined; specific inductive 
capacity is omitted. The introduction of the word 
relativity is referred to 1919, and the dictionary 
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apparently knows no distinction between special 
and general relativity . Despite the fact that a 
journal of rheology has been in circulation for 
some years, the word finds no mention here. 
Choke - or choking-coils are unknown. Ampere, 
Ohm , Coulomb and Gauss , as giving their names 
to well-known units, are represented ; Maxwell , 
Cilbert and Oersted are not. In photometry the 
lumen is defined ; the lux is not. Quantum is 
defined ; allied words in common use, such as 
quantize and quantization , are not entered. The 
dictionary is rich in brief phrasos — periodic law , 
for example, is carefully defined ; we search in 
vain for correspondence principle, uncertainty 
principle and exclusion principle . Virial and ergal, 
the bounding brothers of Bonn, are represented 
by virial , bereft of his twin. 

In the biological sciences, such important 
words as gene , zymase , and—most remarkable of 
all™- enzyme, are loft unmentioned. In the science 
of psychology, while psycho-analysis is clearly 
defined, sublimation , in its strict psychological 
sense, is unnoticed, as is super-ego ; id is defined 
in its biological sense, receiving no notice as a 
psychological term. We are introduced to old buffers 
and to railway buffers , but a buffer solution is left 
unexplainod, and the reader who seeks an explana¬ 
tion of the mystic term pH, may seek in vain. Solute, 
as a noun substantive, is overlooked. The general 
reader might reasonably expect to find holism 
defined—Smuts’s book was published seven years 
ago—but the word is absent. Discoveries associated 
with the names of the discoveror are apparently 
entered under the heading of tho common noun. 
Thus under law we find Avogadro’s Law, Boyle’s 
Law, Charles’ Law and so forth mentioned, but 
not quantitatively defined. The practice is appar¬ 
ently not consistent. Under Joule we find a cross- 
reference to equivalent , and there we find mechanical 
equivalent of heat quantitatively defined, without 
any reference to Joule. Young's modulus, surely 
as important and as common-place as Joule’s 
equivalent, finds no mention here ; neither does 
Planck's constant. It would immensely enhance 
the value of tho dictionary to the student were 
such phrases entered as articles under the names 
of their discoverers, defined quantitatively and 
dated. 

Most technical terms have to-day passed into 
print in some form or other. We can scarcely say, 
as Johnson did, that “I could not visit caverns to 
learn the miner’s language, nor take a voyage to 
perfect my skill in the dialect of navigation, nor 
visit tho warehouses of merchants, and shops of 
artificers to gain tho names of wares, tools and 
operations, of which no mention is found in books ; 
what favourable accident, or easy inquiry brought 
within my reach, has not been neglected ; but it 
had been a hopeless labour to glean up words, 
by courting living information, and contesting 
with the sullenness of one, and the roughness of 
another.” Even so, there are many scientific 
and technical terms so specialised in use, that it 
would be most undesirable to attempt to include 
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them in a dictionary designed for everyday use. 
Still, the terms on omission of which we have com¬ 
mented are important and in common use, and 
it is deeply to be desired that in future editions 
this side of the dictionary will be thoroughly 
overhauled. 

The value of this dictionary is not to be gauged 
in terms of the three guineas of its price. Words 
are the counters of wise men and the money of fools ; 
and the world would be saved much trouble 
and strife if its inhabitants wore only more skilled 
in the use of these counters. To the increase of 
that skill: our now dictionary is destined to con¬ 
tribute even more largely than the parent lexicon, 
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and the perfecting of this instrument, already 
most valuable, is a matter of immediate concern 
to all. Such alterations and additions as may be 
necessary to be made deal merely with matters 
of detail; and even as a Lover of the Arts said 
of that Compleat Dictionary printed at Cambridge 
by John Field in 1607, so we may heartily recom¬ 
mend this product of twentieth century erudition 
to “ those vertuous and well-addicted Persons who 
. . . have here a volume fit for their purpose , as 
carefully designed for their assistance: and to 
such , and onely such , we recommend it , and that 
with this Benediction , Live long, industrious 
Reader , advance in Knowledge, and be happy.” 


Deep-Sea Angler Fishes 


npHERE still remains a large field for the 
1 discovery of new forms of animal life in the 
deeper layers of the ocean water masses. There, 
pelagic life is not concentrated at one level, but 
has a vortical range of many hundreds of metres 
in which to roam as well as thousands of square 
miles horizontally. The larger animals thus tend 
to become comparatively sparsely distributed. To 
sample this deep-living population, great quantities 
of water must be filtered, and it is only to be 
expected that the recent introduction of largo 
pelagic nets would bring a considerable extension 
to our knowledge. Perhaps nowhere is this better 
emphasised than in the study of the deep-sea angler 
fishes of the sub-order Ceratioidea; as a result of the 
examination of the collection of these fishes made 
on the world voyage of the Dana in 1928-30 under 
the late Prof. Johannes Schmidt, our knowledge 
has been amplified and brought up to date by 
Dr. C. Tate Regan and Miss Ethelwynn Trewavas*. 

Although a systematic revision of the group was 
made by Dr. Tate Regan in 1920, the addition of 
now species and collection of new specimens has 
been so great that the authors have found it 
necessary to make a further revision. In the former 
report the number of species was 60 while now 
158 species are recognised. Previous collections 
had consisted, to a considerable extent, of speci¬ 
mens less than one inch in length which had been 
assigned to those known species which they most 
nearly resembled ; it is now shown that, among 
the Onoirodidse, the adult characters may be 
assumed at a very small size. 

The Oeratioids have recently beoome known 
in the zoological world on account of the 
disoovery, on the females of certain species, of 
dwarfed parasitic males the bodies of whioh had 
beoome fused to that of the female at an early 
stage. This was known in the four families, 
Oeratias, Photocorynus, Edriolychnus, and Caulo- 
phryne. The same habit has now been shown 
to oocur also in the families Borophryne and 
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Linophryne ; the authors also say that the con¬ 
tinuity of the blood systems of the male and 
female has been proved in Edriolychnus. 

As only females of the solitary adult type had 
been found in previous collections, it was thought 
that perhaps the habit of parasitisation by the 
males was of general occurrence throughout the 
sub-order. In 1930, however, Parr recorded the 
discovery of a froe-living male (Rhyncoceralias 
longipinnis) with a well-developed testis. In the 
report before us it is now shown also that the 
males are not parasitic in the Melanocetidae, 
Himantolopliidao, and Oiieirodidae. They are small 
free-swimming fish wliich show considerable struc¬ 
tural differences from the females. They have no 
illicium, have largo olfactory organs, and except 
in two naked species, the skin is spinulose. 

Typically the female oeratioids have large 
mouths, strong teeth and very distensible stomachs; 
they are solitary and inactive and by means of 
their luminous lures (the illicium) they attract 
prey often larger than themselves. The males 
have small mouths and stomachs and probably 
swim actively in search of their prey and of their 
mates. It is thought that the females most nearly 
retain the structure and habits of the original 
members of the group, since they possoss the 
illicium bo characteristic of angler fishes. They 
appear normally to inhabit the layers of the ocean 
at 600-2000 m. depth and are most abundant in 
warmer parts of the ooean. The comparison of 
oeratioids from the Panama region with those of 
other regions of the Pacific needs further study. 

A section of the report is devoted to the osteology 
and classification of the sub-order. The most im¬ 
portant structures for diagnosing the familios are, 
the structure of the fins, form of the hyomandibular, 
number of branchiostegals, number of pectoral 
radials, and prosenoe or absence of pelvic bones. 
The last and greater part of the report is taken up 
with the .systematic revision. The volume con¬ 
tains also ten plates of illustrations of 22 species 
by Lieut.-Col. W. P. C. Tenison, which emphasise 
how effective stippling can be in the representation 
of solid form, where the expense of reproduction 
of wash drawing seems unnecessary. F. S. R. 
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Heavy Hydrogen 

T HE mass of the hydrogen atom, 3*00778 ± 
0*00015, found by Aston with the mass- 
spectrograph, appeared to be in very satisfactory 
agreement with the chemical atomic weight, which 
is one of the most accurately determined (A. Scott ; 
Morlev ; Hurt and Edgar). The discovery of the 
isotopes of oxygen, however, made it clear that 
the values found by the mass-spectrograph were 
referred to the oxygen isotope 0 1e = 10*000, 
whilst the chemical values were referred to the 
isotopic mixture O =~ 10 - 000 . The factor for the 
conversion of mass-spectrograph values to chemical 
values now generally accepted is based on the 
spectroscopic abundance ratio O 18 : 0 th deter¬ 
mined by Mocke and Child 1 , and Aston’s value 
on the chemical standard then becomes 1 *00756, 
which is certainly too low for the mass of the 
ordinary hydrogen atom. 

Birge and Menzol* thereupon suggested that 
ordinary hydrogen contains a small amount of a 
heavier isotope, H a , of mass approximately double 
that of the lighter isotope, H 1 , and that only the 
latter was noticed in Aston’s measurements. In 
order to reconcile the latter with the chemical 
atomic weights, an abundance ratio HVH 2 of 4,500 
in ordinary hydrogen is required. It may be said 
ftt once that, although the presence of the isotope 
H 2 has been firmly established, it is present in 
very much smaller amount than this calculation 
suggests, say 11 1 /II 2 = 30,000 ± 20 per cent 3 , and 
that the discrepancy between the mass-spectro¬ 
graph and chemical values of the atomic weight 
still remains. 

The presence of H 2 in ordinary hydrogen was 
proved by Urey, Brickweddo and Murphy 4 , who 
examined the optical spectrum of samples from 
the residues of the evaporation of liquid hydrogen 
and found faint lines at the calculated positions 
for H*. The broad H*a doublet was resolved and 
the separation agreed with theory. The relative 
abundance ratio H 1 /II* was calculated as 4,000, 
which would explain very nicely the discre¬ 
pancy just noted, but this result has since been 
shown to be incorrect. The isotope effect was 
also found in the Lyman series of hydrogen pro¬ 
duced by a discharge in tile vapour of ‘heavy’ 
water*. 

The presence of 11 2 was then demonstrated by 
means of the mass-spectrograph by Bainbridge 8 , 
who found the atomic mass 2*01351 db 0*00006 
relative to He and 2*01351 ± 0*00018 relative to 
0 1# , the equivalent packing fraction being 0*675 
per cent. Mass-spectrograph evidence for H 2 was 
also found by Kallmann and LazarefT 7 . Grace* 
calculated theoretically the atomic weight 
H* = 2*0113 ±0*0012. 

The nucleus of H B , at first regarded as an 
association of two protons and one electron (p t e) t 
might clearly play an important part in the com¬ 
position of nuclear structure*. The discovery of 


and Heavy Water 

the neutron and the positron (positive electron) 
has given alternative possible structures for the 
nucleus of H a (which has been called the deuteron 
or deuton); for example, it may consist of two 
neutrons, conceived as primary uncharged par¬ 
ticles of mass 1, and one positron. The proton, 
on this scheme, loses its supposed fundamental 
character as a constitxient of atomic nuclei, 
and becomes an association of a neutron and a 
positron 10 . 

A partial separation of the isotopes H 1 and H* 
was achieved by E. W. Washburn and Urey 11 , 
who examined the water from commercial electro¬ 
lytic cells which had been operating two to three 
years. An examination of the optical spectrum 
of the hydrogen from this water showed an increase 
in the abundance of li 2 . The oxygen from this 
water was combined with nitrogen and the nitric 
oxide spectrum examinod. This showed that there 
was a decrease in the O 1 * isotope concentration 
of about 8 per cent. The ratio FP/H* in natural 
terrestrial hydrogen might depend on the par¬ 
ticular sample examined, since there might have 
been some separation in the method used in pre¬ 
paring the hydrogen. It has also been found that 
H 2 tends to ‘clean up’ in a discharge tube 11 , so 
that estimates of relative abundance based on 
optical emission spectra may well be erroneous. 
A marked increase in specific gravity, freezing 
point and boiling point, and a decrease in re¬ 
fractive index of water which hod undergone 
! prolonged electrolysis, were found 13 . 

Lewis and Macdonald started with twenty 
litres of water from an old electrolytic coll, which 
was half-normal in alkali, and electrolysed it 
between nickel electrodes with 250 amp. until the 
volume was reduced by ninety per cent. One 
tenth was neutralised with carbon dioxido and 
the rest distilled. The two portions wore recom¬ 
bined. The process was repeated until the volume 
had been reduced to half ft cubic centimetre, the 
electrolysis being conducted below 35°, and prefer¬ 
ably near 0°, in order to minimise loss by evapora¬ 
tion, and the current being reduced as tho volume 
of liquid diminished. A difference in cathodic 
polarisation of 0*04 volt between H 1 and H* is 
reported. There was no accumulation of the heavy 
isotope of oxygon, 0 l *. As a final result, water 
of specific gravity 1*073, estimated to contain 
65*7 per cent of the hydrogen as H a , was obtained. 
The relative losses of H 1 and H fl wero five to one, 
and a further reduction to one quarter of the final 
volume on electrolysis, it was supposed, would give 
water containing 99 per cent of its hydrogen as 
H*. The estimate of the concentration of H 1 in 
ordinary water as 1 in 6,500 given in this paper 
is too high. 

Newell and Ficklen 14 examined the specific 
gravity of water from chromium plating baths 
which had been operating for periods up to three 
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years: specimens from nine baths had specific 
gravities varying from 1-00002 to 1-00004. 

When water is distilled through a fractionating 
oolumn, a large separation of the isotopes of 
hydrogen and oxygen can be effected, especially 
if the distillation is carried out under reduced 
pressure 1 *. A 20-ft. oolumn was used and in two 
modes of operation : (i) the ordinary isotopic com¬ 
position was maintained at the foot of the still, 
when a stationary state was reached after two 
days, the water at the head showing a diminished 
density of 60 parts in a million ; and (ii) the 
ordinary isotopic composition was maintained at 
the head of the column and samples were taken 
daily from the foot, when the density rose by 
70-80 parts per million above that of ordinary 
water. Although the heavy water has an appre¬ 
ciably lower vapour pressure than common water, 
the differences are rather illusory in connexion 
with separation by distillation, since there is an 
exchange of H l and H* atoms among the water 
moleoules, and an appropriate calculation shows 
that it is not the vapour pressure itself but its 
square root which is proportional to the atomic 
fraction. Distillation under roduced pressure 
should be more effective. A large still in operation 
for two months has shown a steady inorease 
in density of the water at the bottom of the 
still 1 *. 

The method used by G. N. Lewis and Mac¬ 
donald 17 in separating the hydrogen and oxygen 
of a given sample of water, and thus determining 
how much of the increase in density is due to H* 
and how much to O 18 , depends on passing the 
steam over heated iron. This is cumbrous, and 
Lewis 1 * has devised a method depending upon the 
exchange of isotopes in aqueous solution, as in 
the reaction with ammonia on water : 

H l H*0 + NH l H 1 H I = H l H l O + NIDIDH*. 

Ammonia in water may be regarded as forming 
ammonium hydroxide, NH*OH, and again de¬ 
hydrating, the two changes proceeding with great 
velocity, and as the fourth hydrogen of the 
ammonium group is exactly like the others, each 
hydrogen has an equal chance of being lost on 
dehydration. A rapid interchange of suchhydrogen 
isotope as is present will give a nearly random 
distribution between NH S and H*0. One mol 
of water at 0° absorbs nearly one mol of NH„ 
and since ammonia has three hydrogen atoms, 
more than half the H* in the system will escape 
when the ammonia is pumped off. A sample from 
the still with an excess density over ordinary water 
of 0*000152 was saturated with ammonia at 0° 
and the ammonia pumped off at room tempera¬ 
ture. After six repetitions of the process, the 
water had an excess density of 0*000085, so that 
at least 0-000097 of the original density exoess was 
due to H 1 . Another experiment consisted in using 
sulphur dioxide instead of ammonia: 

HtO 1 * + SO u O“ « H*0 11 4 SO u O” 


when the density excess was reduced to 0*000109, 
so that 0-000073 at least of the original excess 
was due to O l> . In this crude experiment, 0 -000170 
of the 0*000182 is accounted for. 

In precision work the isotopic composition of 
the ammonia will have to be found, particularly 
if it has been prepared from electrolytic hydrogen, 
and precautions must be taken against any large 
loss of water by evaporation. 

It is interesting to note that Holmboe 1 * has 
reportod that electrolytic hydrogen is more active 
in ammonia synthesis than other equally pure 
hydrogen obtained by reduction of steam by 
iron : the velocity of reaction was 10-40 per cent 
greater with electrolytic hydrogen. 

An alternative method of separation of H* 
from electrolytic hydrogen is suggested by experi¬ 
ments by Bleakney, Gould and Taylor* 0 , who 
report that an enrichment in IDH* occurs when 
the gas is progressively removed from charcoal on 
which it has been adsorbed, in agreement with 
some theoretical results of Eyring, 

Practically pure ‘heavy water', HjO, was 
obtained by Lewis and Macdonald* 1 , whose 
experiments on its physical properties were carried 
out with 0-12 c.c. of liquid in which the proportion 
of H l isotope was probably not greater than 0*01 
per cent. The freezing point was found to be 
+ 3 *8° and the boiling point 101 -42°. The vapour 
pressure curve was established and the following 
values for the ratio pjp u where p x is the vapour 
pressure of ordinary water and p % that of heavy 
water, were found : 

t°C. 20 80 40 50 00 70 80 90 100 110 

PUVv 0-87 0-88 0-80 0*90 0 913 0*923 0*933 0 942 0-949 0*950 

The usual calculation shows that the latent heat 
of evaporation is greater than that of ordinary 
water by 259 dr 3 or 4 gm. cal. per mol. The 
density at 25° was found to be 1 1056 and the 
temperature of maximum density + 11-6°. The 
values of vd.j(vol . at 4°) were as follows : 

f>C. 5 10 15 20 25 80 86 40 

v[ 0 99987 0 09948 0-99958 1 00010 1*0011 1*00243 1*00415 1*00005 

In the various respects in which water is said 
to be an abnormal liquid, heavy water (HjO) 
seems to be more abnormal, but the difference 
between the two becomes smaller with rising 
temperature. 

Several miscellaneous investigations on H* and 
HJO have recently been reported. The nuclear 
spin** of H 1 is (by exclusion) probably 2/2, or 
twice that of H 1 ; the emission spectrum of 
hydrogen with 25 per oent H l H\ 50 per oent H^* 
and 25 per cent H*H # , and the electronic band 
spectrum due to neutral OH*, have been ex- 
amined 1 *’ a *. 

The mobility of the ions in HjO was examined 14 
by determining the conductivities of hydrogen and 
potassium chlorides in ordinary water and in 
nearly pure H*0. A special pipette oell conta inin g 
0-25 c.c. Of liquid, with bare platinum wire 
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electrodes, was used. The amount of H{0 in the 
electrolytic liquid was determined from the 
density, and the resistances were extrapolated from 
97 per cent HjO to 100 per oent. The ratios of the 
equivalent conductances in ordinary water and 
HjO were thus obtained. Results at five tem¬ 
peratures from 5° to 18° were found. It is assumed 
that the ratio of equivalent conductance to 
equivalent conductance at infinite dilution is the 
same for each electrolyte in the two solvents and 
that the ratio of the mobilities of the K+ and 01“ 
ions is the same in both solvents. The mobilities 
at 18° for H a + , K+ and 01“ in pure HjO are 
then calculated as 213-7, 54*5 and 55*3, if the 
corresponding mobilities of H H , K* and 01“ 
are 315*2, 64*2 and 65*2. It thus appears that 
the ionic mobilities in heavy water are distinctly 
smaller than in ordinary water. The values of the 
conductance ratios are believed to bo accurate to 
half per cent. 

Lewis, even before ho had succeeded in con¬ 
centrating H*, had predicted that H a H*0 would 
not support life and would be lethal to higher 
organisms. He then found experimentally 3 8 that 
minute seeds of tobacco ( Nicotina tabacum var. 
purpurea) responded to this test. Twelve seeds 
were placed in pairs in six similar glass tubes and 
to each of three tubes 0*02 o.c. of ordinary distilled 
water and to each of the other three tubes 0*02 c.c. 
of pure HjO were added. The six tubes were 
hermetically sealed and placed in a thermostat at 
25 p . The three pairs of seeds in ordinary water 
began to sprout in two days, and at the end of a 
fortnight had formed well developed seedlings. 
The seeds in HjO showed macroscopioally no 
development; they have been put in ordinary 
water but the result is not yet reported. Six 
entirely similar tubes, each containing two seeds, 
were filled alternately with ordinary distilled 
water and with water in which half the hydrogen 
was H*. At the end of four days, all six seeds in 
* ordinary water gave well-developed seedlings, 
whilst those in the heavier water all showed about 
the same degree of sprouting as occurs in ordinary 
water in two days. 

The toxic effect of ordinary distilled water is 
familiar 18 . A peculiar effect of thermal treatment 
of water on its capacity for promoting the develop¬ 
ment of cells of Spirogyra, reported by Lloyd and 
Barnes**, was attributed to the different propor¬ 
tions of polymerised water molecules in freshly 
condensed Bteam and freshly melted ice. Ice* T has 
been regarded as (H a O) n , perhaps (H a O) a , liquid 
water as largely (H,0), with some (H a O) a and H a O, 
and dry steam as H*0. At 20°, it has been cal¬ 
culated, there is 31*1 per cent of liquid ice in 
liquid water, and freshly melted ice should con¬ 
tain much more (H a O)« than freshly condensed 
steam, since the changes of polymerisation are 
not rapid. la freshly melted ice, rich in trihydrol, 
the cells of Spirogyra developed normally, whilst 
freshly condensed steam, rich in dihydrol and 
mcmohydrol, killed the cells. Barnes and Jahn M 
have smoe reported that Euglem develops much 
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more rapidly in water from freshly melted ice than 
in condensed steam. 

Evidence regarding the effect of thermal treat¬ 
ment on tho physical properties of water is, how¬ 
ever, conflicting. Wills and Boeker** say that 
the diamagnetic susceptibility is altered by such 
treatmont, whilst Menzies* 0 found no alteration 
of vapour pressure, and La Mer and Miller* 1 no 
change of refractive index, by such treatment. 
The latest speculations on the constitution of 
liquid water 8 * postulate a tetrahedral co-ordination 
of water molecules (five H a O molecules in a group) 
in ice and two other forms in addition in liquid 
water. 

Until 1894, chemists had no suspicion that the 
atmosphorc contained any constituents other than 
those recognised by Lavoisier a century previously* 
and it has required the lapse of a century and a 
half to establish the existence in water, which like 
air is one of the commonest materials available 
to chemists, of anything more than two supposed 
elements’, hydrogen and oxygen, each of which 
is now known to consist of a mixture of at least 
two different kinds of atoms. Tho chemical pro¬ 
perties of the heavy hydrogen isotope are very 
probably different from those of ordinary hydrogen. 
A new organic chemistry, in which each of the 
compounds containing carbon (of which there are 
also at least two isotopes, C 1 * and C 1 *) and hydrogen 
is duplicated by the synthesis of a 'heavy’ partner— 
at present a more nightmare—will in lapse of time 
no doubt become an accomplished fact. The use 
of heavy waters in medical treatment still awaits 
investigation. 

1 Phyt. Rev., 86, 880 ; 1930; compare Naud6, Z. Phyt., 68, 862; 
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Obituary 


Dr. H. Bos 

HE death of Dr. Hemmo Bos, Wagoningen, is 
a heavy blow to those interested in phenology, 
which his three years as founder and editor of the 
international journal, Acta Phcenologica, had 
brought yet closer together. On the day, July 
29 last, when the appeal regarding this journal 
appeared in Nature, he had a seizure which 
proved fatal and he died on August 18. 

Dr, Bos studied botany and zoology at the 
University of Groningen, his birthplace in 1857. 
Appointed to teach those subjects atthe Wageningen 
secondary school in 1877, ho lived there until his 
death. During his later years he was director for 
seed control in the State Experimental Station, 
doing much valuable pioneer work. With his 
brother Ritsema in 1881 he published a textbook 
on zoology for secondary schools, still in use, 
revised to date. His doctorate thesis in 1885 on 
the morphology of ants was followed by other 
publications, especially for horticultural schools, 
and articles on phenology. 

With another brother, P. R. Bos, Dr. Bos 
initiated in 1894 the Dutch phonological network, 
and on the death of P. R. Bos in 1901, he undertook 
single-handed the labour of compilation. In 1921 
he organised, and was the soul of, the Dutch 
Phonological Society. Already he had extensive 
correspondence with foreign workers. Hence on 
the appeal in Nature in 1920, by the Phonological 
Committee of the Royal Meteorological Society, for 
greater international co-operation, he recognised 


the opening for his projected journal and threw 
himself heart and soul into its realisation. The 
three annual volumes so far published form worthy 
memorials to him. Fortunately his society, under 
the leadership of his colleague, Dr. M. Pinkhof, to 
whom I am indebted for the foregoing details of 
his life, is well qualified to carry on the work, 
particulars of which appear in the above-mentioned 
appeal, if only the necessary additional number of 
subscribers can be obtained. 

J. Edmund Clark. 


We regret to announce the following deaths : 

Prof. F. Fiilleborn, director of the Tropical 
Institute at Hamburg, a pioneer in helminthology 
and also well known for his anthropological studies, 
on September 9, aged sixty-six years. 

Prof. J. E. Marr, F.R.S., fellow of St. John’s 
College, and sometime Woodwardian professor of 

g eology in the University of Cambridge, on 
ctober 1, aged seventy-six years. 

Prof. Frederick Starr, professor of anthropology 
in the University of Chicago from 1895 until 1923, 
an authority on the ethnography of South Mexico, 
Central Africa, Japan and Korea, on August 14, 
aged seventy-four years. 

Mr. G. M. Thomson, founder of the Dunedin 
Technical College and the Portobello Marine 
Biological Station, president of the New Zealand 
Institute in 1907-8, an authority on the natural 
history of New Zealand, aged eighty-four years. 



News and Views 


Science and Intellectual Freedom 
Prof. Einstein’s address at the Royal Albert 
Hall on October 3 was an eloquent plea for intellectual 
liberty. The meeting was organised by the Refugee 
Assistance Committee, and was under the auspices of 
the Society of Friends, the International Students 
Service, the Academic Assistance Counoil, and the 
Refugee Professionals Committee. Lord Rutherford 
was in the chair, and on the platform were many 
leading representatives of science and other brandies 
of progressive thought and action. He said that the 
objeot of the four bodies mentioned, and of the 
organisers of the meeting, was to raise funds for the 
relief of refugee students, teachers and members of 
the professional classes of any country which had 
debarred them from carrying on their work for science 
tod learning through no fault of their own. “Our 
contribution In this emergency,” he added, “must 
mainly be a financial one, combined with the pro¬ 
vision of a temporary refuge in our universities tod 
other learned institutions for some of the distinguished 
scholars tod scientists who find themselves faced with 
destitution and complete collapse of their academic 

who was given an 


enthusiastic reception by the assembly, congratulated 
the British people for remaining faithful to the 
traditions of tolerance and justioe which for centuries 
they had upheld with pride. He pleaded for support 
from statesmen and the community in the solution 
of the problem of securing and maintaining peace, 
and also in the work of education and enlightenment. 
“If,” he continued, “we want to resist the powers 
which threaten to suppress intellectual and individual 
freedom, we must keep dearly before ua what is at 
stake, and what we owe to that freedom which our 
ancestors have won for us after hard struggles.” 

Human Sterilisation in Switzerland 

On September 27, under the auspices of the Inter¬ 
nationa) Federation of Eugenios Organisations, a most 
instructive address on sterilisation as practised in 
Switzerland was delivered at the Royal College of 
Surgeons by Dr. Hans Maier, director of the Psy¬ 
chiatric clinic attached to the University of Zurich. 
It appears that sterilisation, which Dr. Maier oarefully 
distinguishes from castration, has been practised in 
Zurich for fifty years. In Switzerland, each canton 
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makes its own laws, and what Dr. Maier had to say 
applies primarily to the canton of Zurich. The 
enlightened laws of this canton forbid the marriage 
of the insane and mentally deficient and ordain that 
if such marriages are contracted in defiance of the 
law, they shall be dissolved. Sterilisation (that is, 
ligature of the genital ducts) is legal in Zurich if it 
is performed on medical grounds ; but the judges 
have ruled that if the condition of the affected person 
is such that it is certain that he or she will produce 
defective offspring, then that is a sufficient medical 
ground for sterilisation. The insane, which in practice 
means persons afflicted with recurring attacks of 
insanity, and the obvious mental defectives, are 
confined in asylums ; but this involves a very heavy 
expense to the canton, and the effort is made by 
nursing and rest to restore them to a better state of 
health and then to give them their freedom. If they 
are sterilised before they go out, all fear of un¬ 
desirable progeny is eliminated. Sterilisation is also 
performed where a woman in poor circumstances, 
who has had a large family and is unable without 
grave risk to bear any more, desires it, but the 
written consent of the pationt is required. A curious 
point arises in connexion with what are called border¬ 
line cases of mental defect, that is, high grade mental 
defectives. If, Dr. Maier states, the mental defect is 
accompanied by moral defect, then sterilisation is 
insisted on, for experience has shown that such moral 
defect is vory prone to be inherited. 

The Eugenic Problem in Great Britain 

Scientific men generally, we think, will view with 
approval the sterilisation laws of Zurich ; if obvious 
mental defectives were sterilised in England, it would 
be a great benefit, and it would in some degree 
diminish the numbers of the ‘social problem group*, 
but it would not solve the great ougenic problem 
which confronts the country. Mental defect is not a 
clearly defined factor or ‘gene* but a damage of 
infinitely graded character. In its higher grades it 
merges insensibly into mere foolishness and idleness. 
Yet it is precisely these grades which produce most 
offspring and hand on the defect to posterity. Until 
the second half of the nineteenth century, these 
unfortunate offspring to a large extent died out before 
producing children. But our social legislation has 
raised their survival rate and thrown the cost of their 
maintenance on the really fit members of the com¬ 
munity, who have in consequence restricted the 
numbers of their own offspring. These high grade 
defectives are people whom no government would 
dare to sterilise as a result of an examination in a 
mental clinic, and Dr. Maier frankly admits that this 
is so. A remedy for this state of affairs would be to 
adopt sterilisation as a penalty for bringing into the 
world children whom the parents are unable to 
support. It would be to apply compulsorily the treat¬ 
ment which Dr. Maier gives to poorer olass women of 
Zurioh with their oonsent. Public opinion in England 
will not easily be reconciled to this course, but if our 
over-population and unemployment continue, we 
may ultimately be driven to it. 


Sale of Iron Age Antiquities 

What is undoubtedly the most important collection 
of prehistoric antiquities ever to come under the 
hammer is to be offered for sale at the American 
Art Galleries, New York, in the late autumn. The 
collection of some 20,000 bronze and iron objects, 
known as the “treasures of Camiola**, is to be sold 
by order of the Duchess Marie Antoinette of Mecklen¬ 
burg. It is her private property and was formed as 
the result of ten yoars’ excavation in Camiola, 
about 200 miles south-east of Hallstadt, where 
some 1,300.tombs were opened ; but it also includes 
material from a number of smaller sites outside 
Camiola. The excavations were made under an 
exclusive? licence granted to the Duchess. As the 
antiquities were obtained at the very heart of the 
region in which the Hallstadt Iron Age civilisation 
developed, its importance for the archaeologist is 
manifest. Yet until now, little has been known of 
it. The finds range in time from the finest period 
of the Hallstadt culture down to the beginning of the 
Roman Provincial civilisation and thus cover a most 
important period in the development of European 
peoples. Although all the objects in the collection 
have been photographed by the authorities of the 
Swiss Federal Museum in Zurich before shipment 
to the United States, it will be little short of a 
calamity that such a collection should be dispersed. 
Its unique interest and scientific value lie in the 
fact that as a whole it represents with a measure 
of completeness the development of culture in one 
area over a considerable period of time, thus illus¬ 
trating important phases of transition in European 
prehistory. Even in the unlikely event that the 
collection should be purchased as a whole, its divorce 
from its country of origin, or at least from Europe, 
is to be deplored. The fate of the collection illus¬ 
trates once more the danger of private ownership 
of antiquities which are primarily national possessions 
but none the less of vital interest to the whole world 
of archeological science. 

Cost of German Scientific Periodicals 
The complaints with regard to the high cost of 
German scientific periodicals, which were detailed in 
an article by Dr. Wilfrid Banner, librarian of the 
University of Birmingham, in Natube of July 1, 
p. 34, were embodied in a memorandum which was 
sent to the Bdrsenverein der deutschen Buehhflndler 
on June 1. This memorandum was signed by the 
vice-chancellors and principals of all the universities 
and university colleges of Great Britain, and by the 
presidents of most of the scientific societies interested. 
An answer has now been received from the Bdrsen¬ 
verein. This announces that an agreement has been 
made between the Bdrsenverein as representing the 
publishers and the Verband der deutaohen Hoch- 
schuien as representing the contributors to the 
journals, The various demands that have been made 
in Germany, Great Britain and the United States 
are dealt with and acceded to. The maximum size 
and price are in future to be announced beforehand 
and adhered to, thus enabling librarians to budget 
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in advanoe: the greatest concentration and dis¬ 
crimination will be exercised by the contributors : 
dissertations will be rejected as having no proper 
place in periodicals. It is expected in consequence 
“that periodicals inflated in size and price, especially 
in the field of medicine and natural sciences, will be 
cut down from 1934 onwards by at least 20% in 
size and price as compared with the position in 
1933*'. The BOrsenverein declares that it will regard 
non-observance of this agreement as “an offence 
against the statutory duties of its members’'. 

Thomas Young and Colour Mixtures 

For the Thomas Young Oration delivered before 
the Physical Society on October 6, Dr. Herbert Ives 
chose for his subject “Thomas Young and the 
Simplification of the Artist’s Palette”. The experi¬ 
mentally well established fact enunciated by Thomas 
Young that all colours may be matched by the 
mixture of threo properly selected primaries, has 
been extensively used in colour photography and 
typographic printing. It has not, however, been 
heretofore successfully used in painting. The simpli¬ 
fication indicated by the three-colour principle has 
been retarded in realisation largely owing to the 
mistaken, but widely held, belief that the primary 
pigment colours are red, yellow and blue. Actually 
the pigment primaries, which act by subtraction or 
absorption of light from white, should be comple¬ 
mentary in hue to the red, green and blue, which 
are the primaries for mixing light by addition. 
Those colours are minus red (spectrum minus red) or 
turquoise, a minus green or crimson, a minus blue 
or yellow, each having wide overlapping spectral 
reflection bands. Pigments of these colours, of proper 
spectral characteristics, are capable of mixing in 
pairs to make red, green and blue, and all three 
together to make black. When mixed with white 
all variations of saturation and hue are obtained. 
The practical problem consists in procuring pigments 
possessing the indicated spectral reflectivities, and 
having satisfactory chemical properties, such as 
freedom from reaction with the oil or other medium, 
and satisfactory permanence. Due to the very great 
advances which have been made in the dye industry 
to meet recent demands for permanent colours for 
automobiles and outdoor signs, it is now possible to 
select pigments nearly enough meeting the scientific 
requirements to test the practicability of the prin¬ 
ciple. This has been done with success, and pictures 
so painted were exhibited in connexion at the meeting. 
The great advantage of a three-colour palette is its 
simplicity and freedom from ambiguity. 

Diet and Cancer 

Mm food products of the most varied kinds 
have been incriminated from time to time as being 
causative of the supposed increase of cancer. One 
of these in particular is the tomato, and Bellows and 
A&kanapy of, Genova have stated that they have 
produced in white rats cancer of the sarcoma type 
by injection of tomato juice or of a particular bacillus 
obtained item the tomato, and also by feeding the 


animals with the juice. In a recent communication 
in the Lancet (Sept. 23, p. 698) M. J. A, dee Ligneris 
records attempts to confirm these observations in 
South Africa, with completely negative results. 
Others have also similarly failed, and it is mentioned 
that Askanazy himself in another series of experi¬ 
ments obtained no further positive results. It is 
suggested that the presence or absence of some 
constitutional factor in the experimental animals 
determines whether or no cancer develops. If this 
factor is present, any adequate chronic irritation, 
such as that produced by tomato juice, suffices to 
induce cancer formation. 

The Bureau of Mines and the U.S. Petroleum Industry 

Mr. H. C. Fowubr in his paper on “Petroleum 
and Natural Gas Studies of the United States Bureau 
of Mines” (Information Circular 6737, July 1933) 
gives an important r6sum6 of tho work of the 
petroleum and natural gas division of the U.S. 
Bureau of Mines. The chief motive of the Bureau 
is to collect and correlate the best available know¬ 
ledge and information regarding physical phenomena, 
and thereafter make analyses of the data received 
with the view of delineating laws and funda¬ 
mental relationships having practical application 
to problems of economic production, transport¬ 
ation and manufacture of gas and oil. During 
recent years, with the rapid growth of the industry, 
innumerable complex problems have arisen and in 
consequence the scope of the Bureau’s work has 
changed and enlarged materially since its inception 
in 1914. The technique of practical oil and gas 
production is now more generally known and the 
Bureau is, therefore, able to concentrate on studies 
of a fundamental nature and on problems incapable 
of solution by individual concerns. Technical 
problems now confronting the Bureau concern 
refining; production of gas and oil, including related 
problems of pipe line transportation of natural gas ; 
engineering field studies ; and special engineering 
problems, including technical research for informa¬ 
tion sought by the industry. The chief value of the 
Bureau's work, however, lies not in the multi¬ 
plicity of problems under investigation but in the 
fact that all published information is definitely based 
on results of commercially independent experi¬ 
mentation and investigation. No statistics or data 
are published without being first subjected to rigorous 
scrutiny within the Bureau, and frequently such 
information is critically reviewed by recognised 
national authorities in the industry before release. 
Finally, the Bureau places its detailed and valuable 
findings without reservation at the disposal of a 
world-wide technical public, long sinoe mindful of 
its obligation to a most efficient and learned body. 

Suspension of Excavation at Verulamium 

At the olose of the present season, the excavations 
on the prehistoric and. Roman sites of Verulamium 
at St. Albans, it is announced, will be suspended for 
a period of indefinite duration. The Excavations 
Committee, wider the supervision of which the work 
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has proceeded, will remain in being, and the finds 
are to be handed over to the Corporation of St. 
Albans. The present investigations at St. Albans 
have occupied three years. Tho results, as was 
anticipated from the importance of Verulamium in 
the polity of early Britain, have been as fruitful as 
any ever obtained from a Romano‘British site, and, 
in fact, have exceeded expectation. They fully justify 
the necessarily heavy expenditure ; and a correspond¬ 
ingly heavy burden of gratitude is laid on the learned 
world to Dr. and Mrs. Wheeler and their assistants, 
as well as to the Excavations Committee and the 
Corporation of St. Albans, tlirough whom they were 
made possible. While there can be no doubt that the 
means will bo forthcoming for continuing the investi¬ 
gation in cluo season, an intermission, provided it be 
not too long, is by no means entirely a misfortune. 
These three years of excavation have produoed a 
mass of material which demands a breathing space 
for its proper digestion. 

Romano-British Pottery 

A knowledge of the names of the potters by 
whom tho pottery found on Romano-British or 
British sites was made is obviously of great value 
to the archaeologist in the interpretation of the 
ceramic evidence. If the site of the potter’s factory 
is known, as it is in many instances, it serves to 
indicate the trend of cultural and commercial rela¬ 
tions. Among the firstfruits of this season’s excava¬ 
tions at Colchester has been the identification of 
names of two potters inscribed on the Damian 1 
(Terra Sigillata) ware. Examples of these makers’ 

. ware had previously been found at both Colchester 
and Verulamium. There are, however, indications 
that evidenoe may be forthcoming pointing to a 
looal factory, thus confirming the view that Samian 
ware was manufactured in Britain as well as imported. 
In the study of Samian ware ? Dr. Felix Oswald’s 
“Stamps on Torra Sigillata” (privately printed, 1931) 
is indispensable; but although every ofiort was 
made to make that list complete, additions, whether 
from excavation or from examples in museums, are 
bound to come to light from time to time. A con¬ 
siderable number of examples not recorded in Dr. 
Oswald’s lists, though all by previously known 
potters, will be found in a “Catalogue of Potters* 
Stamps on Terra Sigillata found in Gloucester”, by 
Mr. Charles Green, curator of the Gloucester Museum 
(Public Museum, Gloucester, Occasional Papers 
No. 1. Price 6d.), which has recently been issued 
by the Museum authorities. There are in all fifty-six 
specimens, ranging in date from Nero to Antonine, 
.The pre-Flavian and Flavian stamps are all of South 
Gaulish potters. Thirty-nine oorne from central 
Gaul and three from eastern Gaul, 

Archaeological Exploration on Monte Alban, Mexico 
A dispatch from Mexico City addressed to Scienoe 
Service, Washington, announces that Seflor Alfonso 
Caso, who is in charge of the exploration of the mins 
on Monte Alban, Oaxaca, proposes in the coming 
season to open up the great “South Terrace** of the 


acropolis, whioh is regarded as in all probability the 
most important part of the Bite. It has been left 
unexplored up to the present in order that the work 
may be carried out in the light of experience on the 
site. The acropolis is a tableland on top of the 
mountain, approximately a third of a mile long* 
The “North Platform” was explored last year. The 
“South Terrace**, judging by the contours under the 
earth covering it, should be richer in remains than 
any part explored up to the present. Mounds super¬ 
imposed upon mounds make this the highest point 
on Monte Alban. At the south-east comer is a mound 
with a hollow rotunda, which the late Mrs. Zelia 
Nut tall held to be an astronomical observatory, and 
considered the most important monument in Mexico 
in view of its relation to the calendar cultures of 
America. 

South African Wild Flowers 

An exhibition of South African wild flowers is to 
be arranged under the auspices of tho Royal Horti¬ 
cultural Society on October 24 and 25. This exhibi¬ 
tion, which is to be opened by H.R.H. Princess Alioe, 
Countess of Athlon©, has been organised by on 
influential committee in South Africa and with the 
official patronage and co-operation of the High 
Commissioner for the Union of South Africa in 
London. A remarkable range of wild flowers, aloes 
and succulents, collected from twenty different 
districts in South Africa, has been dispatched, and 
the exhibition will provide the most representative 
and complete display of flora ever sent overseas from 
this Dominion, It will include many species of great 
beauty and rarity. Notable among the displays will 
be the remarkable variety of heaths, such as mealie 
hoath (Erica abietina ) ; dark-mouthed heath ( E . 
sacciflora) ; red and yellow heath (E. exsurgena) ; 
Walker’s heath (E. Walkeria) ; pink drooping bell 
heath (E. propendens); riversdale orange-and-green 
heath (E, blenna); many varieties of everlastings ; 
grasses ; orchids ; numerous varieties of proteas, 
such as woolly-bearded protea (Protea bargigera) ; 
giant or king protea (P. cynaroidea ); and the pin¬ 
cushion protoa (P. Uucoaperum); specimens of 
bulbous plants, gladioli, succulents and aloes. The 
greatest care in handling and in the regulation of 
temperatures has been necessary in picking, packing 
and conveying these floral treasures from South 
Africa for their long journey of 6,000 miles to London. 
This in itself will make the exhibition noteworthy. 
The exhibition will be staged in the Royal Horti¬ 
cultural Society’s Hall in Vincent Square, S.W.l, at 
the same time as the Society’s Orchid Show in the 
new Hall; tickets of admission to either display will 
permit of entry to both halls. 

Electrical Accidents in 193a 

The report on electrical accidents in Great Britain 
for 1932 (London : H.M. Stationery Office, id.) is both 
interesting and full of useful information. The total 
number of electrical fatalities due to electricity loot 
year was 70, of which 14 occurred in premises of a 
domestic character. It is stated that there are fewer 
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accidents in Great Britain than elsewhere. The elec¬ 
trical industry is one of the few major industries which 
has remained active during the past few years. Em¬ 
ployment on the supply side increased by 50 per cent 
between 1924 and 1930. Notwithstanding this 
increase in the number of employees the number of 
fatalities remains practically the same. It is well 
for employers and occupiers to remember the law 
as reoently laid down in High Court decisions that 
it is their duty to protect the workmen against their 
own errors, and it may be their own folly. It is not 
sufficient merely to give a warning. Although trade 
depression has been acute, the re-equipment of 
textile mills has been steadily progressing and the 
applications of electricity in factories is still increasing. 
Foreign firms have started branches in Great Britain 
which are fully equipped electrically. Luminous 
tubes are coming rapidly into use and although their 
manufacture involves high pressure, there is almost 
a complete absenoe of accidents. Several accidents 
from severe shock have been reported where the 
prompt use of artificial respiration probably saved 
the injured persons 1 lives. 

History and Development of Electric Power 

The history and development of electric power has 
reoently been reviewed in a handbook by W. T. O’Dea 
(South Kensington, Science Museum Handbooks. 
*'‘Electric Power”, Part I, “History and Develop¬ 
ment*’. London : H.M. Stationery Offioe, 1933. 2s. 
net). This handbook should prove of the greatest 
value to inventors of electrical devices. An excellent 
historical account is given of the development of 
the various sections of the electrical industry. 
Notable apparatus illustrating the various stages in 
the development of the art and represented in the 
Museum by originals or replicas are indicated by 
asterisks. Anyone therefore who has read this book 
beforehand will be able to derive the full benefit 
from a visit to the Museum. Clearly printed photo¬ 
graphs are shown illustrating the latest devices and 
methods used in engineering ; they include a mercury 
arc rectifier, high-tension lattice towers, methods 
of transporting heavy engineering apparatus, etc. 
Many of the objects exhibited at the Faraday cen¬ 
tenary exhibition are now included. 

Fishes of the Thames Estuary 
In the Southend Standard of August 24, Mr. A. 
Laurence Wells writes a very interesting article baaed 
on further notes from Dr. Murie's work on the Leigh 
fisheries. This includes a list of all fishes recorded 
from the Thames estuary with remarks on each 
species. Considerable changes have occurred in the 
fish fauna during the last few centuries. Long ago 
salmon were abundant, coming up the river to breed ; 
after 1833 none were seen, the pollution of the river 
cutting them off from their favourite haunts. Now 
they are returning since the conditions have been 
much improved. The salmon trout was far commoner 
in EUxabefhah days than at the present time although 
a few may still be taken. The smelt fishery used to 
be much more important than it is now. The Thames 


sturgeon was celebrated in former years and is still 
fairly common in the estuary. Some fishes come for 
breeding purposes, others occur only as fry, many 
are permanent inhabitants or regular seasonal 
visitors. Tho herring in late summer forms 80 per 
cent of the whitebait; there are no less than fifteen 
species of the fiat-fish family, eleven of the cod family 
and six of the herring family, whilst almost every 
group of fishes is represented. Rarities include 
specimens of tho sword-fish, the pilot-fish and the 
flying-fish. 

Medical Census of Nigeria 

Wb have received two volumes of the medical 
census of Nigeria, vol. 5, Northern Provinces by Dr. 

R. C. Jones, and vol. 6, Southern Provinces by Dr. 
J. G. S. Turner (“Census of Nigeria, 1931”. Crown 
Agents for the Colonies, 1932. 4 Millb&nk, London, 

S. W.l. Price 7*. and 8#. respectively). Attention is 
directed to the difficulties of obtaining reliable data 
in a native population, so that the results are ap¬ 
proximate only. Details are given of the climate, 
sanitation, and social customs of the districts. The 
percentage of males and females at all ages are 
approximately the same. Children are welcome, and 
the birth-rate is high, 40-55 per 1,000. As might be 
expected, the infant mortality rate is high, as much 
as 250-350 per 1,000 births. Smallpox is prevalent, 
and in some districts more than half the population 
have suffered attack. The percentage vaccinated 
varies much, from scarcely any in some areas to 90 
in other areas. Malaria is hyperendomio and there is 
some leprosy. A note on the covers of the volumes of 
the census states that an insecticide has been used in 
the binding so as to render them impervious to the 
ravages of insects. 

Recent Earthquakes in China 

Between August 23 and 31, a series of destructive 
earthquakes occurred in the northern part of the 
province of Szechuan. In the valley of the Min, a 
tributary of the Yangtze, great damage was caused 
in the portion between Sungtan and Mowchow. 
According to a message in the Times for September 20, 
the earthquake was accompanied by a sudden up¬ 
heaval of the bed of the Min, by which its waters 
were made to flow upstream. One member of the 
series was probably that recorded at West Bromwich 
on August 25, the greatest registered there during 
the last six months. In past times, and especially 
just before and after the baginning of the Christian 
era, the province was frequently visited by des¬ 
tructive earthquakes that gave rise to many landslips 
among the mountains. On two occasions, in 26 and 
10 B.o„ these landslips obstructed tho flow of the 
River Min. 

Empire Marketing Board's Film Library and Cinema 

A side-line of the activities of the Empire Market¬ 
ing Board, which came to an end on September 30, 
was the collection of a valuable library of instructional 
films and the maintenance of a cinema at the Imperial 
Institute. A few days ago it was announced that the 
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Postmaster-General had taken over the film library, 
thereby saving it from dispersal. Now we learn that, 
through the generosity of a private individual in 
Soot land, it will be possible to continue the displays 
of Empire films in the cinema attached to the Imperial 
Institute Galleries. A full programme of films, 
lectures and talks on the British Empire has, therefore, 
been arranged for October and particulars of this may 
be obtained free on application to the Secretary, 
Imperial Institute, London, S.W.7. 

Magnetic Chart of the Ukraine 

We learn from the Society for Cultural Relations 
(8.C.R.) that the expedition from the Odessa Geo¬ 
physical Observatory, under the leadership of Prof. 
M, A. Aganin, how completed the survey work in the 
Ukraine, and a magnetic chart of the whole of the 
Ukrainian Soviet Republic will soon be available. 
The survey has established the fact that the so-called 
Kursk magnetic anomaly extends over territory far 
beyond Kursk, reaching Kharkov. 

Exploration of the Stratosphere 

The Russian experimenters at Moscow succeeded 
in launching their stratosphere balloon Stratostat 
U.S.SM. on September 30, and ascended to a height 
of some 19,000 metros. The balloon landed safely at 
Kolomna, about seventy miles south-east of Moscow, 
after a flight of seven hours. The sealed gondola, 
made of duralumin, was manned by MM. Prokofieff, 
Bimbaum and Godunoff, the latter of whom made 
scientific observations. They were in touch with the 
PopofI wireless station in Moscow during the flight. 
A preliminary report from the Riga correspondent of 
the Times states that the minimum external tem¬ 
perature recorded was — 07°C. 

Announcements 

The Chemical Society has arranged a lecture, with 
experiments, by Prof. W. A. Bone on “The Com¬ 
bustion of Hydrocarbons”, to be delivered at 8 p.m. 
on October 19 at the Royal Institution. Admission 
is free, without ticket. 

Prof, E. A. Milne will deliver an address entitled 
“Some Points in the Philosophy of Physics : Time, 
Evolution and Creation”, at University College, 
Gower Street, W.C.l, at 8.15 p.m., on Tuesday, 
October 17, under the auspices of the British Institute 
of Philosophy. Prof. E. N. da C. Andrade will be in 
the chair. Tickets can be obtained from the Director 
of Studies, at University Hall, 14 Gordon Square, 
•W.C.l. 

On September 28, M, Lemoine established a new 
altitude record for an aeroplane in a flight at Villa- 
ooUblay. It is stated in the Times that the official 
figure for the height reached is 13,061 metres. 

Fifty years ago, the late Sir Alexander Kennedy 
founded the Engineering Society of University 
College, London- The jubilee will be celebrated by 
a dinner to be held on November 10 the College. 
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Old students of the Faculty of Engineering of the 
College proposing to be present should communicate 
with Prof. W. C, Clinton, University College, London, 
W.C.l. 

Lord Irwin, president of the Board of Education, 
will make a presentation, on behalf of the Advisory 
Council of the Science Museum, on October II at 
10.30 a.m., to Sir Henry Lyons, the retiring director 
of the Museum. An appreciative note, referring to 
Sir Henry's twenty-one years of service in the Science 
Museum, appeared in our issue of July 8, p. 55. 

Dr, A. Vedel TJLning informs us that the collec¬ 
tions of the Dana expedition, and also those of the 
Danish Commission for the Exploration of the Sea 
referring to the Faeroe Isles and Iceland, hitherto 
housed in the late Prof. Johs. Schmidt's department 
at the Carlsberg Laboratory, have been transferred 
to the Marin hi ologisk Laboratorium, Vestre Boulevard 
42, Copenhagen, v. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—Six 
inspectors of factories (Class II)—Industrial Division, 
Home Office, London, S.W.l (Oct. 9). A temporary 
mechanical engineering draughtsman. Air Ministry, 
and a temporary assistant in the Designs Branch 
of the Directorate of Works and Buildings, Air 
Ministry—Secretary (S. 2), Air Ministry, Adastral 
House, Kings way, W.C.2 (Oct. 10). A principal of 
Londonderry Municipal Technical School—Secretary 
and Executive Officer, Education Office, Guildhall, 
Londonderry (Oct. 13). Assistant civil engineers, 
Air Ministry—Secretary (S. 2), Air Ministry, Adastral 
House, Kingsway, W.C.2 (Oct. 14). A lecturer in 
the department of mechanical and civil engineering, 
Sunderland Technical College—Chief Education 
Officer, Education Offices, 15 John Street (Oct. 16). 
A lecturer in horticulture in the Department of Agri¬ 
culture of the University of Leeds—Registrar (Oct. 
23). A visiting teacher for refrigeration engineering at 
the School of Engineering and Navigation, Poplar, 
E.14—Education Offioer (T. 1), County Hall, S.E.l, 
with stamped addressed foolscap envelope (Oct. 20). 
Probationary inspectors (male) in the engineering 
department of the Post Office—Secretary, Ciyil 
Service Commission, Burlington Gardens, London, 
W.l (Oct. 20). A research fellow for investigations 
in the University of Leeds in association with the 
Harrogate Royal Baths Hospital, into the cause and 
care of chronic rheumatism—Registrar, University, 
Leeds (Oct. 28). An assistant librarian in the Notting¬ 
ham County Library—Director of Education, Shire 
Hall, Nottingham (Oot. 31). A head of the Depart¬ 
ment of Sanitary Engineering and Plumbing in the 
Victoria Jubilee Technical Institute, Matunga, Bom¬ 
bay—The Engineer Office, 28 Essex Street, W.C.2. 

* > 

Erratum, —Dr. C. J. Gorter writes pointing out 
that formula (3) in his letter “Remanenoe in Single 
Crystals of Iron” (Natubm, Sept. SO, p. 617) we* 
incorrectly written in his manuscript as F 4 2*1 j. 
It should be F d nip. 
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Alfred Mond: A Character Study 

Alfred Mond , First Lord Melcheit. By Hector 

Bolitho. Pp. xii+392 + 17 plates. (London; 

Martin Seeker, Ltd., 1933.) 21s. net. 

ANY are risen to greatness from lowliness ; 
far less numerous are they who have 
gained special distinction when starting high up 
in the social scale : a father before one, if wealthy, 
is a bar almost impossible to surmount. This, 
in large part, is the key to the life of Alfred Mond. 
Mr. Bolitho’s book is a discursive story of his 
Attempt to secure an independent pedestal—bis 
failure to satisfy his ambition. As a study in 
heredity and of the influence of social surround¬ 
ings, the story has many elements of interest; 
unfortunately, it is not told in a manner to make 
the book of value to the student—too much has 
to be read between the lines and little if any 
evidenoe is produced—nor does it in any suffi¬ 
cient way do justice to its subject. 

The author has been at the great disadvantage 
of never having known the man he would portray. 
He therefore writes only from hearsay, with 
knowledge of documentary material from which 
he has not been at liberty to quote, in a Strachey- 
esque style that amounts to little more than hero 
worship; the account not only lacks feeling but 
also has a false ring of reality and an assumed 
intimacy which, at times, is very unpleasant. I 
can imagine what the father, Ludwig Mond, would 
have said to such florid presentation of the family 
doings; I fancy his choicest ‘Billingsgate 1 , of 
which he had a wonderful repertory, would have 
been let loose upon it. 

Father and son were very diverse natures, with 
little if anything in common ; nor was the son 
specially his mother's son. A separate picture of 
the son would have been far more valuable, if 
based upon Hansard and his correspondence, so 
that his actual achievement could have been 
measured ; the superficial laudatory blend put 
before us is a Galtonian composite in which neither 
of the origihals is ever in proper focus. Instead 
of a clear-out portrait, we have the laboured 
design of a literary decorative artist—spoilt by 


over-use of colour. No mere writer can possibly 
put feeling into the life of a man brought up as 
was Alfred Mond—in an atmosphere, in which 
aesthetics prevailed, with a strong industrial- 
scientific undercurrent but no belief in nor any 
care for politics. When, in early life, with no 
inner Drang , in search of a career he entered 
politics, he chose the Liberal party, as a lawyer 
would, not through conviction but definitely 
because it offered the greatest chance of a public 
position. We are told that, in answer to his 
astonished father’s question, when he made his 
decision known, he replied : “I have chosen them 
because I have examined all the parties and I 
find that there are less clever men among the 
Liberals than any other." He was already a 
cynic and adopted a pose, as do most politicians; 
still, he always played an honest hand. The book 
makes clear that when (having exhausted his 
Liberal chances he passed over to the Conservative 
side) he had found his spiritual home but only to 
meet with further disappointment, he never really 
changed sides but only repaired the error of his 
youth—the Liberals were far too conservative and 
narrow for a man who had sucked the stimulating 
sponge of a highly developed scientific industrialism 
in the way he had. As Mr. Lloyd George said of 
him : “not one of his associates had a tithe of 
his knowledge". He had not merely knowledge 
but also an unique experience in the example set 
by his father and John # Brunner—the latter a 
man as remarkable almost in his way as was his 
partner. Ludwig Mond was not a money-making 
manufacturer, though in the end he made millions 
and lost not a little in making them—he was both 
an industrial explorer and a pioneer, working in 
the spirit of a Faraday, an industrial philanthrop¬ 
ist. More than once, his wonderful wife has said 
to me: “Ludwig will nicht nur Geld machen, er 
will immer ehoas News thun.” 

His elation when the great nickel discovery was 
made— J think by Dr. Quincke—was overwhelm¬ 
ing but he was perhaps more pleased to have 
saved the nitrogen of coal—a feat his son was to 
render of no account; to-day coal tar ammonia 
runs to waste and spoils filter beds. 
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The Jew in Ludwig Mond was entirely merged 
in the scientific purpose and clear objective behind 
all his work. The late Sir Charles Parsons seemed 
to me to have this outlook. I doubt if any other 
industrialists, in my time, have gone so far or 
worked with such purity of motive as these two 
did. 

There was no such foreo behind Alfred Mond : 
had there been, had he been in any way original, 
he would have won through. His dreams of the 
Exchequer, even of Downing Street, proving 
illusory, he found himself at the edge of a social 
precipice, unable to satisfy his ambition to 
dominate. In fact, he had no real objective—no 
scientific afflatus. His character came out in his 
early youth, at Cambridge, where he was an addict 
to poker, a game of pure speculation ; higher 
interests gradually prevailed and he did much useful 
administrative work but, in the end, he returned 
to poker and on a disastrous scale. Finally, 
he was on the point of retiring to Palestine— 
perhaps seeing there the possibility of exercising 
patriarchal rule. The call of the blood was upon 
him and it seems now to have fallen upon his 
son, who has openly professed the Jewish faith. 
To geneticists, the story should be one of peculiar 
interest. Chemists, some day, perhaps may be 
able to outline the peculiar types of protein 
structure or of minute drug control which carry 
us this way or that, into one or the other religious 
faith, make us fit or unfit for the task undertaken. 

Alfred Mond failed politically, for the simple 
reason that he lacked the necessary social qualities 
and was too superior, if not imperious. He became 
, a peer by his own request. He had a great oppor¬ 
tunity, which he missed : he changed his name— 
an act not to be forgiven. So great a name as 
his father’s should hate been carried into the 
Lords : the act was proof how little he had learnt 
to think of others, how slight was his sense of 
proportion. In fact, he was a self-centred aesthete 
and was meant to bo an anchorite, not a man of 
action. He was ever wrapped up in himself and 
regardless of others to an exasperating degree. 
This is made clear over and over again in the book. 
Only once did I get within his skin. We were 
together on the ‘nitrogen joy ride' in the Adriatic 
—a large and varied party on shipboard, during a 
week. The whole time, he held himself strangely 
aloof, commanding to his cabin the few with whom 
he wanted to talk business. I believe that he was 
really always thinking hard what was the right 
thing to do in the general interest. At Corfu, we 


happened to go ashore together and, finding our¬ 
selves alone, he suggested that we should visit the 
Grecian ruins close at hand. I never enjoyed two 
hours more—he knew everything and talked on 
and on of the past, in a most engaging maimer, 
satisfied to have an interested listener. There 
was no striding about, no interrogatory ‘What V 
referred to by Mr. Bolitho as characteristic of the 
family. He lost himself in his subject. 

In simple surroundings, Alfred Mond might have 
done great things : his position made this im¬ 
possible for him, the more as, consigned to the 
neglect of Cambridge, he entered upon life without 
either discipline or rational training and without 
enthusiasm. On the other hand, he is as striking a 
proof as can be found, that education and environ¬ 
ment oount for very little and that we are what we 
are in virtue of innate tendencies : his gifts were 
administrative and commercial and in these 
spheres he was eminently systematic and thorough 
in his outlook. The spirit of natural science, its 
ecstacy, in no way entered into his bouI, not¬ 
withstanding the example before him in his father 
and the fact that his elder brother’s interests lay 
in this field. We have to go further than the 
chromosome to understand these differences : we 
should allow for them more than we do in education 
and in affairs. 

Mr. Bolitho’s book is unsatisfactory because it 
tells us nothing. Alfred Mond was a man of unusual 
intelligence and did good work in many ways : we 
may hope that someone who knew him will w 
found, without delay, to give a considered and 
critical account of his doings. A general laudatory 
notice of such a man is not only an injustice to 
his memory but also deprives society of valuable 
information. He was an advance on the normal 
professed politician—in what way was he an 
example for an improvement of the species ? 

H. E. A. 


Technique of Mathematical Analysis 

The Theory of Functions. By Prof. E. C. Titch- 
marsh. Pp. x+454. (Oxford: Clarendon 
Press; London: Oxford University Press, 
1933.) 25s. not. 

HE middle-aged mathematician is painfully 
aware that a knowledge of the treatises on 
analysis from which he was learning twenty or 
thirty years ago does not enable him to read to¬ 
day’s researches, and he wonders what is the 
equipment that has taken the place of the facihties 
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his contemporaries laboured to acquire. The eager 
student, having mastered Hardy’s “Pure Mathe¬ 
matics”, asks “What next ?” To both inquirers, 
Prof. Titchmarah’s book, based on lectures 
delivered in London and Liverpool, presents an 
answer in the form of “some rather disconnected 
introductions to various branches of the theory 
of functions, both real and complex”. 

The scope of the book cannot be indicated 
briefly. Chap, i is on infinite series, products, 
and integrals, and includes most of the standard 
processes of inverting a double-limit operation. 
Chap, ii, on analytic functions, includes a proof 
that an integral involving a parameter is in certain 
circumstances an analytic function of that para¬ 
meter. Chap, iii, on contour integration, is perhaps 
characteristic: there is so little practice with 
residues that Jordans lemma does not find a 
place even among the examples, but there are 
two proofs of Poissons formula and two of 
Jensen’s. In Chap, iv, on contimiation, prominence 
is given to the persistence of functional equations, 
with examples from the gamma and zeta functoins, 
and to the occurrence of natural boundaries ; on 
the other hand, the few sentences on algebraic 
functions and Riemann surfaces do not amount 
even to an introduction, so that again one is 
inclined to ask if collateral use of sdme old- 
fashioned treatise is not tacitly implied in the 
selection of material. Chap, v, on the maximum 
modulus principle, is excellent; to emphasise the 
importance of the fundamental theorem, in spite 
of its simplicity, three distinct proofs are given, 
and the number of applications is considerable ; 
the ground is, of course, well known to mathe¬ 
maticians—it is covered, for example, in a long 
section of Pdlya and Szego’a “Aufgaben”— 
but an exposition in an English textbook was 
long overdue. 

There is a great gulf between the two parts of 
Chap, vi, on conformal representation. The first 
half, in which a few simple transformations are 
analysed in detail, is out of place and superfluous : 
the elementary treatment of the subject belongs 
to an earlier stage of mathematical development, 
the work is done more completely by Hardy, and 
the only exouse for a discussion here would have 
been some such maturity of outlook as distin¬ 
guishes even the opening sections of Carath6odory’s 
tract. The second half of the chapter introduces 
simple (that is, biuniform or sMickt) functions, 
gives Schwarz’s formula for representation of the 
inside of a polygon on a half-plane, and uses the 


maximum modulus principle to establish Riemann’s 
fundamental theorem on the transformation of an 
arbitrary region into the unit circle. 

The subject of power series falls naturally into 
two divisions. To series with a finite radius of 
convergence )>elong probloms of over-convergence 
and gaps and of asymptotic behaviour, the theorems 
of Abel and Tauber, with the converse investi¬ 
gations and extensions due to Hardy and to 
Littlewood, and the properties of partial sums, 
culminating in Jentzsch’s remarkable theorem on 
zeros ; these form the substance of Chap. vii. 
Chap, viii, devoted to integral functions, is 
concerned with the masB of theorems on zeros and 
factorisation which lies between Weiorstrass’s use 
of primary factors and Picard’s discovery of the 
impossibility of two exceptional values. 

Chap, ix deals in an elementary way with the 
simplest type of Diriehlet series, the series Za, a n' 4 i 
and contains accounts of the several regions of 
convergence, of the moan value theory, and of the 
distribution of zeros ; certain of the series funda¬ 
mental in the theory of primes aro introduced as 
examples, but there is no attempt to explain how 
the theory is advancod by their help. 

The last four chapters are concerned with 
functions of a real variable, three chapters on 
measure and Lebesgue integration preparing for 
the final chapter on Fourier series, where needless 
to say the principal result is given in Foj6r’s form ; 
after Parsovars theorem and the Riesz-Fischer 
theorem and two theorems of Riemann’s on 
trigonometrical series, a few pages on integrals 
and transforms end the book. 

The most serious defect of this work is that the 
author does nothing to enable us to follow up his 
introductions with a view to closer acquaintance¬ 
ships. There is a random bibliography of thirty- 
five books, and against each title are the numbers 
of the chapters of Prof. Titchmarsh’s book which 
are amplified there, but if he has interested us 
in the subject of analytic continuation, let us say, 
a list without comment of ten treatises, from 
Appell and Goursat’s “Fonotions Alg6briquos” to 
Whittaker and Watson’s “Modem Analysis”, is 
not specially helpful. 

The two parts of which the book really oonsists 
are not unified by being put between the same 
covers. This the author admits, explicitly when he 
says that the last four chapters can be read at 
any time after the first chapter, and implicitly 
when in Chap, ix he refers rightly to results in 
Chap. xiii. Although the range is wide, there is a 
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disappointing narrowness in ideas. This criticism 
may be illustrated from the first chapter and from 
the last. The concept of uniformity of convergence 
has nothing whatever to do with series as such, and 
there is something childish, which the mathematical 
world should have outgrown, in utilising an ex¬ 
ample like 1/(1 + nx) by solomnly constructing the 
series E[l/jl +w»| — l/[l -f (n — l)a?}]. Fej^r’s 
theory of Fourier scries involves summation 
by arithmetical means, but far from taking the 
occasion to introduce the general concept of 
summability. Prof. Titch marsh is content to define 
only the particular sum he requires and to leave 
the phrase ‘means of the first order* and the 
notation (C, 1) alike unexplained. By the way, 
speaking of terminology, must we admit decimals 
in the scale of seven, and need we take the risk of 
confusion involved in describing (az + b)j{cz -f d) 
as a linear function of 2 ? 

The middle-aged mathematician to whom 
reference has already been made will feel that the 
younger generation is missing a great deal of fun 
when he finds that thero is not a word about 
doubly periodio functions in the book. He will 
notioe with surprise that the index makes no 
mention of asymptotic expansions or of the method 
of steepest descents. Gradually he will realise 
that the importance of this book is not, as might 
be expected, in the width of range, but in the 
precision with which the details are handled. 
When all complaints have been made, students 
for whom the book is written are to be congratu¬ 
lated on the opportunity of learning the use of 
modem analytical technique in an immonse 
variety of applications from such a master of 
technique as Prof. Titchmarsh, and Prof. Titoh- 
marsh is to be thanked for a volume in which 
there is not a careless paragraph or a dull page. 

E. H. N. 


Optical Instruments 

An Introduction to Applied Optics. Vol. 2 : Theory 
and Construction of Instruments. By Prof. L. C. 
Martin. (The Specialists* Series.) Pp. ix+289. 
(London: Sir Isaac Pitman and Sons, Ltd., 
1932.) 21 s. net. 

HERE was a time when one man was able 
to learn the whole of science: for example, 
we are told that Moses leamt all the wisdom of 
the Egyptians, and so late as the sixteenth century 
John Baptista Porta, a Neopolitan youth of 
eighteen years of age, attempted to set out all 


the then known science in his “Magi© Naturalis”, 
a book which became very famous and was trans¬ 
lated into many languages. Even a hundred years 
ago it was possible for such a man as Thomas 
Young to master the greater part of human 
knowledge. But during the last century the 
growth of knowledge has boen so great that it 
is no longer possible, even in a single field, for 
any man to keep abreast of the advancing tide 
of discovery, still less is it possible to have more 
than a general acquaintance with other branches 
of science. 

Hence it comes about that workers in one branch 
of science have increasingly to take for granted 
the results of other branches. This applies not 
only to the knowledge itself, but also to the 
applications of that knowledge. Thus users of 
mechanical, electrical and optical instruments— 
balance, X-rays, microscope, telescopo, spectro¬ 
scope, and other instruments—are in the habit 
of using them with little or no knowledge of the 
principles underlying their design and function. 
This would bo of small importance were it not 
for the fact that this lack of knowledge may 
prevent the full value of the instrument being 
utilised. 

This is especially true of the microscope. How 
many botanists, for example, or how many medical 
men, even perhaps those engaged in histological 
research, appreciate the importance of a good con¬ 
denser, correctly centred and focused, if they are 
to obtain the l>est definition that a given objective 
is capable of affording ? Or again, how many 
know the limits of fineness of structure that they 
should bo able to observe with that objective ? 
Yet theso are matters of serious importance to 
the research worker, and for such a worker the 
second volume of Dr. Martin’s “Applied Optics” 
should prove of real value, for in it the author 
has sot out in a clear and readable manner the 
underlying principles of the functioning of the chief 
optical instruments. As he has made use of the 
calculations and formulas given in his first volume, 
the amount of mathematics in this volume is 
kept very small. Sometimes, however, these 
formulae are quoted without a definition of the 
symbols used, and the formulae may not be in* 
telligible without reference back to the first 
volume; a few extra words would often have 
made this reference back unnecessary; but it 
must be added that it is usually easy to guess the 
meaning of the notation. 

The microscope is very folly dealt with, its 




Supplement to “Nature” October 7, 1933 


549 


adjustment explained, and the resolving powers 
under different conditions of illumination obtained. 
Since the time when Abbe showed that there was 
a relation between the numerical aperture of a 
mioro-objeotive and the resolving power of the 
objective, there has been continued controversy 
on the effects of form of illumination upon the 
results. To this controversy, Dr. Martin has him¬ 
self made an important contribution. Whereas 
Abbe had considered the effects of the aperture 
of the objective upon the imago of a grating whon 
that grating is illuminated with a narrow beam, 
Martin has extended the analysis to beams of 
finito aperture, and has shown that in the focal 
plane, the use of extended aperture increases the 
approximation of the image to a true representa¬ 
tion of the object. Dark-ground illumination and 
ultra-violet light are dealt with, as well as the 
ordinary illumination used for transparent objects. 
Altogether some sixty pages are devoted to the 
treatment of the microscope. 

Of all the productions of science, the mioro- 
and photographic objectives must surely stand 
among the first for the ingenuity displayed in 
their design and the patience entailed in the cal¬ 
culations by which they have been perfected. 
When one realises how large somo of the .aberra¬ 
tions can be in an uncorrected objective, and the 
number of errors that have to bo eliminated, it 
would at first sight appear to be hopeless to expect 
to be able to make lenses that shall be even 
moderately good. Indeed, when the magnitude 
of the problem that the designer of either of these 
lenses has to face is realised, the success that he 
has obtained seems almost a miracle. The con¬ 
ditions that havo to be fulfilled for the elimination 
of the several aberrations are here explained, and 
the methods whereby these conditions are more or 
less fulfilled by the designers in the various types 
of objective, are briefly described. By the use 
of now glasses, especially the barium crowns, and 
by using a number of separated lenses, every 
surface of which is made to add its contribution 
to the final result, the designer has balanced error 
against error, and has achieved the seeming 
impossible. The modem rapid photographic 
lenses are usually developed from the Cooke lens, 
which consisted of a concave flint lens between 
two separated barium crown convex lenses. This 
gave a remarkably good image with a fairly largo 
aperture. JBy replacing the back component by 
a cemented doublet, the well-known Tessar* lens, 
working at //4 *5, was obtained; and by using two 


separated lenses, the Taylor-Hobson anastigmat 
working at an aperture of //2-5. When the per¬ 
fection of the images yielded by these lenses is 
remembered, these are truly wonderful results. 

A question of very considerable commercial 
importance is the amount of light that can be 
obtained through a given optical system. When it 
is realised that more than ninety per cont of the 
light of the arc is lost in the projection of the 
ordinary kinematograph film, the saving in tho 
light bill that might be effected by an improved 
method of projection is obvious. These facts aro 
sufficient to emphasise the value of the chapter 
on tho photometry of optical systems, in which 
the different types of illuminating system aro 
dealt with and the formulas for tho brightness of 
tho images are found, not only for the kinemato¬ 
graph but also for tho lantern, the opisoope and 
the searchlight. This subject—light transmission 
through an optical system—is one that is dealt 
with very inadequately in most optical textbooks, 
and yet it is one of fundamental importance in 
many practical applications of optics. 

At the end of each chapter aro collected the 
references from the text, forming a short biblio¬ 
graphy to the subjoct-matter of the chapter. 

The clear and concise treatment of his subject 
by Dr. Martin will make this book one of groat 
value to every designer and maker of optical 
instruments, as well as to many users of the 
instruments specially treated. It is clearly printed, 
has good diagrams and is remarkably free from 
errors. 


Human Physiology 

Starling's Principles of Human Physiology . Sixth 
edition edited and revised by Prof. C. Lovatt 
Evans, The Chapters on the Central Nervous 
System and Sense Organs revised by Prof. H. 
Hartridge. Pp. xiii-f 1,122. (London : J. and 
A. Churohill, 1933.) 24s. 

HE service rendered to British physiology by 
Prof. Starling will never be forgotten by his 
colleagues and students. His technical skill was 
of such an exceptional order that he was rightly 
styled on the Continent an arch-experimenter. 
The constructive character of his researches and 
the enthusiasm with which he presented his ideas 
were always tho wonder and joy of his listeners. 
He will, ■ however, be remembered by most as a 
teacher of physiology; his demonstrations were 
truly marvellous, while his lectures were almost as 
vivid as demonstrations. 
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Present-day students are fortunate in that 
Prof. Starling’s influence did not coase with his 
death in 1927, but that the message of physiology, 
as a faith based on laboratory experience, may still 
be conveyed to them in his textbook of physiology. 
Starling's handbook very quickly established the 
premier position by virtue of its experimental out¬ 
look whereas, previously, physiological textbooks 
too often provided a mere top dressing of real 
physiology to a morphological basis. During 
Starling's life, the small students’ handbook 
developed, in four editions, into the standard text¬ 
book of physiology. 

Needless to say, students treating physiology 
from the purely examination point of view were 
sometimes alarmed by its attainment to a text¬ 
book of a thousand pages. Starling, who was also 
capable of seeing every point of view, sympathised 
with this type of student and devoted much pains 
to eliminating sections on morphology, etc., to 
keep the book within bounds. The enormous 
advances in physiology and its related sciences in 
the beginning of the present century rendered the 
expansion of what was now the leading textbook to 
its present dimensions. Physiology was advancing 
on many fronts, and specialisation was proceeding 
at such a pace, that Starling handed over the 
section on the nervous system and special senses 
to Prof. Hartridge. This proved to be a wise and 
necessary step and has resulted in a groat improve¬ 
ment to a good work. This arrangement has been 
retained in the two last editions, and Hartridge has 
spared no pains in bringing these sections up to 
date, as may be seen from the accounts of con¬ 
ditioned and other reflexes. 

Even so, a textbook which so evenly reveals the 
inspiration of the master, might soon relapse into 
senescence in any modem scientific subject, 
Physiology has been fortunate in the preservation 
of this textbook by the very careful revision it has 
been subjected to by Prof. Lovatt Evans. It is 
a hard task to maintain so large a textbook 
thoroughly up to the date of publication, but this 
was achieved very successfully by Prof. Evans in 
the fifth edition. In the now sixth edition he has 
further improved the work by introducing new 
sections of present-day interest and has rearranged 
other sections for the attainment of a more normal 
sequence. For the purpose of broadening the basis 
of authority, and for the assistance of students who 
wish to extend their reading, certain important 
references have been introduced which are pro¬ 
perly placed as footnotes. This addition has 


entailed an enormous amount of work and the 
intention to limit the number of references to the 
most important is to be commended. 

There can be no doubt that this excellent work 
continues to maintain its pre-eminent position 
among textbooks in physiology. The book will 
retain its appeal to students in physiology and 
related subjects, and the present extensive re¬ 
vision should make it a useful refresher for medical 
men. 

Insect Studies 

(1) Colony-Founding among Ants: with an 

Account of some Primitive Australian Species. 
By Prof. William Morton Wheeler. Pp. 
x 4 179+18 plates. (Cambridge, Mass.: Har¬ 
vard University Press ; London : Oxford Uni¬ 
versity Press, 1933.) 11«. 6d. net. 

(2) The Senses of Insects. By Dr. H. Eltringham. 
(Methuen’s Monographs on Biological Subjects.) 
Pp. ix+126. (London: Methuen and Co., Ltd., 
1933.) 3 s. 6 d. net. 

(1) /^OLONIES of ants may be formed by inde- 
^ pendent females, by several co-operating 
females, by the swarms of existing oolonies, by 
females enslaving workers or even taking the nests 
of other species to rear their young, and by several 
variants, often extreme, of such social parasitism. 
Wheeler here discusses the independent method of 
colony formation and contrasts it with that in the 
bees and wasps. His new material was found in 
Australia on the Harvard Expedition of 1931-32, 
where the primitive ponerme ants form 25 per cent 
or 300 out of the 1,200 known species of ants. 

The species especially observed are considered 
in respect to their morphology, taxonomy and 
habits, and the theme is made agreeable by well- 
chosen illustrations. The queen is usually different 
from the male and the worker, but there is quite 
a number of genera in which the female is not 
appreciably different from the workers—“ergato- 
morphic” as she is termed. For the most part, 
there is a limited number of workers in the 
ponerines, often less than a hundred, attached to 
the nest, so that any oonception derived from the 
oommon ants of the northern world must be 
forgotten. 

The small size of the poneriue females as con¬ 
trasted with their workers is emphasised. They 
are evidently poorly endowed with fat and wing 
musculature that might be used in rearing their 
broods. The young might feed on one another, aa 
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is common in many animals, and the mother might 
even prolong her own life by eating her brood. 
Wheeler now produces strong presumptive evidence 
that the normal behaviour* in the Ponerin® is for 
the female ants to leave their nests from time to 
time and to forage for their first brood. Ttiey 
thus retain a primitive or archaic method of 
colony-formation. 

Then follows a sketch of the proformicid ancestor 
and its habits, some instructive observations on 
the relations of ants to other Hymenoptera, and a 
discussion of this independent method of colony- 
formation. This little book of researches con¬ 
cludes with a classification of colony-formation 
and a bibliography. It is most illuminating, as 
indeed are all the observations of this our most 
philosophical of entomologists. 

(2) Dr. Eltringhara, who is known for his re¬ 
searches on the senses of insects, gives a simplified 
acoount with good figures of the organs of vision, 
Kearing, taste and smell. Vision, the author's own 
speciality, is altogether excellent, but the rest is 
mainly a summary of other peoples’ researches, 
such as is usually to be found in textbooks. He 
adds to this the bibliography from which his 
summary of the subject is drawn. The impression 
left on the reader is the small amount that is 
really known on the senses of insects and their 
immense possibilities for further study. 

Because insects are often unpleasant to man and 
injure his crops, it has become the fasliion to ask 
for practical results from entomologists, usually 
how to kill insects in the cheapest manner. The 
insect itself is neglected and its mental equipment, 
sense and psychology are regarded as of no 
importance, whereas the mental equipment of 
insects is in some respects as high as, or even higher, 
than that of man and must profoundly affect their 
actions. Research is clearly desirable, and it varies 
from minute morphological and experimental work 
in laboratories to the field observations of keen 
naturalists. 


Mapping from Photographs 

Photogrammetry: Collected Lectures and Essays . 
Edited by 0. von Gruber, Translated from the 
German original by G. T. McCaw and F. A. 
Cazalet. Pp. xii 4 454+55 plates, (London: 
Chapman and Hall, Ltd., 1932.) 30*. net, 

HIS very substantial volume treats entirely 
ot the construction of maps from photo- 
graphs. It is stated in the editor’s preface that 


the work has been compiled mainly from, lectures 
delivered during the sixth vacation course on 
photogrammetry which was held at Jena in 1929. 
The translators remark that this is the first of < 
German books on the subject to be translated into 
English. Of the seven contributors, five are con¬ 
nected with the deservedly famous firm of Carl, 
Zeiss, of Jena ; we shall, therefore, find the Zeiss 
point of view, on any debatable points, very ably 
presented. The largest contribution is that made 
by Dr. Otto von Gruber. 

The plan of the book includes a short chapter 
on the general aims and problems of the method, 
which divides itself naturally into ground photo¬ 
grammetry and air photogrammetry ; then we 
have a chapter, thorough but difficult, on the 
geometrical bases of the subject; then chapters 
on the rendering of details in photographs and on 
some Zeiss lenses ; and then a long account of 
rotating disc shutters and a description of Zeiss 
air cameras. R. Finsterwalder gives an interesting 
chapter on a portable phototheodolite and its use 
on the Alai-Pamir expedition of 1928. 

Those interested in the subject, however, will 
probably turn with the most lively anticipation to 
the longest two chapters, each of a hundred pages ; 
one, by Dr. Willi Sander, on the development of 
photogrammetry with reference to plotting from 
two photographs, and the other on automatic 
plotting apparatus, by Dr. von Gruber himself. It 
is stated that Dr. Sander’s chapter “aims at 
clearing up the questions of priority in photo- 
grammetrical discovery”. It is not easy, with the 
best will in the world, to assign due priority in 
matters of this kind, or to estimate the importance 
of the successive inventions. The historical chapter 
in question is a valuable summary and is thoroughly 
authoritative when it deals with the descriptions 
of the various inventions connected with the firm 
of Zeiss. With regard to work and inventions 
developed elsewhere, there is much information 
gathered together with great industry. But it is 
possible that the picture might have been pre¬ 
sented somewhat differently if the account had 
been written by another authority. Thus, with 
reference to stereo-photogrammetry, priority is 
given to Pulfrich for his stereocomparator, of 
which the description was first published in 1902. 
But Fourcade is known to have read his paper at 
the Institute of Surveyors of the Transvaal in 
October 1901. Earlier still, Devillo, as is mentioned 
on p. 177, published a paper, in the Transactions 
of the Royal Society of Canada , “On the Use of the 
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Wheatstone Stereoscope in Photographic Survey¬ 
ing”, in 1896 ; and it is believed that Fourcade 
began his work on the subjeot in 1897. 

However, if we make allowances for the point 
of view, this is an important and useful book, well 
illustrated, well printed and well indexed, a valu¬ 
able work of reference on a difficult technical study, 
of which all surveyors must take account. The 
translators are to be congratulated upon the 
success of their laborious task ; the English, in 
general, reads quite easily. 


The Cotton Effect 

The Cotton Effect and related Phenomena . By Dr. 
Stotherd Mitchell. (Monographs on Modem 
Chemistry.) Pp, vii-f 92. (London : G. Bell 
and Sons, Ltd., 1933.) la. 6d. net. 

R ECENT work on optical rotatory power has 
- directed attention to the importance of 
the phenomena which were observed in certain 
coloured tartrates by Cotton in 1896, namely: a 
maximum ellipticity and a zero rotation interposed 
between positive and negative maxima, giving rise 
to a loop in the region covered by an absorption 
band. Dr. Stotherd Mitchells monograph is 
therefore very welcome, since it contains an 
attractive review both of the experimental work 
which preceded Cotton’s observations and of 
subsequent experiments with other optically active 
compounds containing absorption bands of suitable 
wave-length and intensity. 

The earlier pages, leading up to Cotton’s work, 
are of real value in recalling the origins of the 
fundamental phenomena of optical rotation and 
dispersion. References are given throughout, but 
would have been of greater value if in every case 
the date had been quoted, and the reference carried 
back to the original text instead of to reprints such 
as Ostwald's “Klassiker”, or the “Oeuvres com¬ 
pletes” of Arago and Fresnel. The part which 
Biot playod in the discovery of optical rotatory 
power also appears to have been underrated, if we 
accept the views of Longchambon that “Arago 
did not distinguish sharply between rotatory 
polarisation and chromatic polarisation”, and that 
it Was Biot rather than Arago who first established 
the laws of polarisation. 

Recent measurements of ciroular diohroism are 
reviewed in somewhat full detail in the middle 
chapters, which are central in importance as well 
as in position ; but these lead up to a chapter on 


asymmetric photochemical action, which describee 
the successful experiments of Werner Kuhn and 
of the author, in producing optically active pro¬ 
ducts by the selective destruction of racemates 
under the influence of circularly polarised light. 
The problem of the origin of optically active 
compounds in Nature is discussed, and the con¬ 
clusion is drawn that no ‘vital foroe’ or living 
agenoy is needed for this purpose, since it has been 
shown that there is an excess of one type of 
ciroularly polarised light on the surfaoe of the 
oarth, which might enable this method of resolu¬ 
tion by selective destruction to take place spon¬ 
taneously. 

The monograph is well written and attractively 
presented ; it will be welcomed by many workers 
who are interested in the group of phenomena 
with which it deals. T. M. Lowry. 


Electrical Communication 

TeUing the World . By Major-General George 0. 
Squier. (A Century of Progress Series.) Pp. 
xi + 163. (Baltimore, Md. : The Williams and 
Wilkins Co.; London : Bailli&re, Tindall and 
Cox, 1933.) 5a. 

HIS book tells the story of electrical com¬ 
munication, and shows how the entire soience 
has been built up on a few fundamental facts. 
The first chapter tells the story of electricity and 
magnetism, beginning with Gilbert and ending 
with Hertz and Marconi. The ohapter is well 
written and General Squier has chosen the 
names of the world’s men of soience to whom 
he pays honour judiciously. Some of the equations 
given are perhaps too mathematical for many 
readers—it is not everyone who knows what curl 
curl U means. 

In Chap, ii the history of the telegraph is given. 
It concludes with an aooount of Squier’s own 
discovery that many messages can be sent along 
a wire simultaneously. The chapter on the tele¬ 
phone ends with the discovery that six or seven 
telephone messages can be sent at the same time 
over one pair of wires. 

The account of radio engineering begins with 
Hertz and ends with Marconi and Franklin. The 
final chapter gives the history of the U.S. Signal 
Corps, and oontains much novel matter. In this 
connexion the author has made several notable 
inventions. For example, he invented the method 
of using trees as antennss. Wired-wireless tele¬ 
phony, another of his inventions, is in worid-wide 
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use* His invention of the ( monophone’ is of 
importance at the present time as it will relieve 
the pressure for more ohannels for broadcasting 
in the air. He shows how it is possible to send out 
a number of different ‘sound 1 programmes over 
the telephone loop circuits emerging from the 
telephone exchanges. This is accomplished by 
burying the antenna of the high frequency trans¬ 
mitter in the cable group at the telephone central 
office in place of ereoting it in the usual way. The 
energy is in this way transferred to the subscribers’ 
loops and conveyed to their homes, where the 
sound programmes can be reproduced without 
disturbing in the slightest the ordinary telephone 
service. We do not like the new words for the 
radio art which the author gives in an appendix. 

The book is nicely got up and printed. Under 
their motto sans tache (without blemish) the 
printers—the Waverley Press—publish the names 
of their operators, including those in the Proof 
Room. The names of several scientific workers, 
however, are spelt wrongly in various parts of the 
book. 


Genesis of Magmatic Rocks 

Igneous Rocks and the Depths of the Earth: con¬ 
taining some Revised Chapters of “Igneous Rocks 
and their Origin ” (1914). By Prof. Reginald 
Aldworth Daly. Pp. xvi-f598. (New York: 
McGraw-Hill Book Co., Inc. ; London : McGraw- 
Hill Publishing Co., Ltd., 1933.) 30s. net. 

AS pointed out by Teall more than thirty years 
ago, “The state of advancement of a 
science must be measured, not by the number of 
facts collected but by the number of faots co¬ 
ordinated”. Judged by this standard, there is 
much to be accomplished before petrogenesis can 
be ranked as a soienoe, for the majority of the 
accumulated observations still await co-ordination. 
This second edition of Prof. Daly’s book on the 
igneous rocks will be welcomed, however, as a 
notable advance towards this ultimate goal. 

The first general statement of the author’s 
“eclectic theory” appeared in “Igneous Rooks and 
their Origin”, published in 1914, and in the pre¬ 
paration of the second edition of the book he has 
had the benefit both of his own increased experience 
and of the new facts which have been discovered 
during the intervening twenty years or so. The 
reoent advances in petrology have necessitated a 
complete rewriting of the book ; many new facts 
haws been incorporated and, although in its 


broader lines the general theory remains essentially 
the same, various modifications have been intro¬ 
duced. It is remarkable bow many of the hypo¬ 
theses put forward by Daly in 1914 have come to 
be the accepted facts of to-day. 

Daly believes, and rightly so, that, in the study r 
of igneous processes, the petrologist cannot rely 
entirely on his own observations but must borrow 
constantly from the geophysicist and cosmogonist. 
The origin of magmas lies somewhere in the 
“mysterious depths”, and it is impossible to 
formulate any theory of the genesis of magmatic 
rocks without taking into account the physical 
and chemical state of the earth’s interior. His 
belief in the importance of this oosmical aspect of 
petrogenesis has led to the modification of the 
title. 

The book is divided into three parts, each com¬ 
plete in itself but together forming an evolutionary 
sequence in the development of the theory. The 
first part is devoted entirely to a statement of the 
faots which call for explanation, and is of great 
value both to the student and to the research 
worker. The chapter on the physical properties of 
rocks is especially valuable in this respect. The 
general theory is developed in the second part, 
which deals in considerable detail with certain 
cosmical aspects of the subject. The necessity of a 
contracting earth as a necessary condition for 
abyssal injection is questioned and the author is 
inclined to ascribe a more important r6le to con¬ 
tinental migration. 

The distinction between igneous activity in 
Archean and post-Arohean times and the pre¬ 
dominant part played by melting and assimilation 
in the genesis of igneous rooks is the central theme 
and has been, in great part, justified by recent 
research. 

Part 3 consists of an application of the general 
theory in the case of the different igneous rock 
“clans”, and is probably more open to dispute 
than either of the preceding sections. Altogether, 
there is scarcely a single phase of igneous activity 
which is not dealt with somewhere in the book and, 
although petrologists may disagree with many of 
the conclusions, they require careful consideration. 
As the author himself points out, any compre¬ 
hensive work on petrogenesis is only a report of 
its author's own synthetic thought, and whether 
the theory is right or wrong this book cannot fail 
to have a far-reaching influence and stimulating 
effect on the investigation of igneous petrology. 

W.Q.K. 
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Progress Reports in Biochemistry 

Annual Review of Biochemistry. Edited by James 

Murray Luck, Vol. 1. Pp. vii-f724. Vol. 2. 

Pp. vii+564. (Stanford University, Calif. : 

Stanford University Proas ; London : H. K. 

Lewis and Co., Ltd., 1932, 1933.) 5 dollars each. 

N no branch of science is the number of publi¬ 
cations increasing more rapidly than in bio¬ 
chemistry, and it is already hopeless for a worker 
to try to keep in touch with the original literature, 
or even the abstracts, without an undue expendi¬ 
ture of time. The Chemical Society rendered 
inestimable service to chemists when it began its 
“Annual Reports” some twenty-nine years ago ; 
these include a section on the progress of bio¬ 
chemistry, generally the work of two authors who 
deal with the animal and the plant world separately. 
The space so available is to-day quite inadequate and 
therefore a warm welcome awaits this new venture, 
which is intended to present reviews of the current 
developments in five-and-twenty to thirty of the 
major fields of interest. Two annual volumes 
are before us, under the auspices of the Stanford 
University Press with the support of the Chemical 
Foundation, and edited by J. M. Luck. Their 
price, having regard to their utility, is reasonable. 

The 1931 volume contains thirty reviews, that 
for 1932 is content with twenty-five. They are in 
English throughout, but the authors are drawn 
from Europe as well as the United States and are 
all well conversant with their subjects. 

It is a moot question, discussed in the preface to 
the second volume, whether such reviews should 
take the form of annotated bibliography or of 
critical review. For ourselves we prefer the review. 
It can scarcely be exhaustive when based on the 
work of a year or perhaps two, but even in a 
subject which is making such rapid progress, it is 
always possible to take stages which are ripe for 
summation and criticism. It is within the power, 
as it is also the duty, of the expert to guide the 
student in this manner even at the risk of bias 
which, if exposed as erroneous, can be as frankly 
corrected in a subsequent year. 

Annotated bibliography, which is far too 
popular at the moment, leads the reader nowhere 
and fails to hold his interest. Critical reviews are 
valuable, not so much for the expert in the par¬ 
ticular narrow field, but for the researcher in some 
other section, reading to enlarge his horizon, to 
correlate and to realise the applications of a dis¬ 
covery to his own investigations. By such means, 


wider progress is facilitated, the special is aided 
to become more general. 

If there is over-production of commodities, it is 
certain that there is an even greater over-produc¬ 
tion of scientific papers, particularly in the bio¬ 
chemical field ; many of them based on faulty or 
incomplete technique or published hastily. The 
experienced critic can do a great service in sifting 
these, and though, being human, he may err 
occasionally in his choice, the harm done is small 
for the true facts are bound to emerge in time 
whilst the false may cause much wasted time 
whilst it prevails. 

We have stressed this point since constructive 
criticism of the “Reviews’* is invited, and do so 
particularly because we believe these reviews are 
going to have a steadily increasing use in shaping 
and facilitating the course of future work. Both 
types of review, the critical and the biographical, 
are contained in the volumes, and they are neces¬ 
sarily uneven in merit though it would be invidious 
to particularise. 

Some idea of the difficulty which confronts the 
author of a review and the magnitude of the task of 
a would-be informed research worker, is evidenced 
by some facts relating to that very fashionable 
subject, the vitamins. During 1932 at least a 
thousand papers dealing with them were published. 
There has been progress in detail, some definite pro¬ 
gress in fact, but it can be summarised in 36 pages. 

There is almost as much activity in the field of 
sugar chemistry, in spite of the fact that the 
broad outlines are well established and the principal 
objectives of the work of reoent years now appear 
within reach. Even the complete or nearly com¬ 
plete solution of all the structural problems, 
which is such a creditable chapter in the annals of 
organic chemistry, does not mean an end to sugar 
chemistry. It has mode it possible to attack some 
of the more pressing problems of metabolism, in 
particular those which concern the mechanism of 
biological sugar degradation. 

It would serve no purpose to indicate the 
individual reviews or their authors except to 
express the gratitude that their colleagues must 
feel towards the many distinguished men who have 
given their time to writing them. With its policy 
of fluidity, with its intention to include new topics 
in replacement of the old, the “Annual Review” is 
going to be as indispensable as the telephone-book. 
We may add in conclusion more than a word of 
praise of the setting of the type and the formal®, 
particularly the more complex. E. F. A, 
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Short Reviews 


Anthropology and Archaeology 

(1) The Andaman Islanders . By Prof. A. R. Rad- 
cliffe Brown. Second edition. Pp. xiv +510 +20 
plates, (Cambridge : At the University Press, 
1933.) 305. net. 

(2) On the Aboriginal Inhabitants of the Andaman 
Islands . By Edward Horace Man. With Report 
of Researches into the Language of the South 
Andaman Island, by A. J. Ellis. Pp. xxxii + 
224 + 44 — 73 +18 plates. (London : Royal 
Anthropological Institute, n.d.) n.p. 

(3) The Nicobar Islands and their People. By 
Edward Horace Man. With a Memoir contri¬ 
buted by Sir David Prain. Pp. x + 186+32 
plates. (London: Royal Anthropological In¬ 
stitute, n.d.) n.p. 

(1) Prof, Radcliffe-Brown’s study of the 
Andaman Islanders, which was first published in 
1922, is reprinted without change, save for the 
♦ addition of a few pages on the Andaman languages. 
The author has also written a new preface, in 
which he explains more fully the principles upon 
which he worked, and expounds his view that the 
aim of social anthropology is the study of ‘social 
integration’. 

(2) The Royal Anthropological Institute has 
done good service to anthropology in reprinting 
the monograph on the Andaman Islanders by the 
late E. H. Man, which for long was regarded both 
for its method and its accuracy as a model ethno¬ 
graphical treatise. First published in 1885, and 
long out of print, it remains an invaluable record 
of a remarkable people at a comparatively early 
stage of their more intimate contact with 
Europeans. 

(3) Papers on the peoples of the Nicsobars con¬ 
tributed by the same author to the Journal of the 
Royal Anthropological Institute have been collected 
in this volume. The material as originally presented 
has been corrected and supplemented by the 
author’s subsequent notes and additions. Sir 
David Prain has contributed a memoir of the 
author, in which he does full justice to his services 
to science, both as an anthropologist and as a 
helper in the research work of others. 

The New Knowledge about the Old Testament. 
By Sir Charles Marston. Pp. 182+6 plates. 
(London : Eyre and Spottiswoode, Ltd., 1933.) 
5s. net. 

Ir promoting excavations on archaeological sites 
in Palestine, Sir Charles Marston, who has earned 
the gratitude of all archaeologists and students of 
Biblical research, has shown himself throughout a 
staunch supporter of tradition, as against the 
destructive efforts of textual criticism. Here he 
summarises the inferences which in his view may 
be drawn from recent excavation in the Near 
Baft in corroboration of the Biblical narrative. Of 
this material the evidence for the flood at Ur and I 


Kish are generally well known; but the implic-. 
ations of Prof. W. Garstang’s discoveries at 
Jericho, which fix the fall of the city before 
Joshua at 1400 B.c. with but little margin of 
error, and the finds of Ras Shamra and the new 
light they throw on the use of an alphabetic script 
and the problem of monotheism, are not yet so 
widely appreciated. Sir Charles argues forcibly 
for the earlier dating by two hundred years of the 
Exodus and the entry of the Hebrews into Pales¬ 
tine, as a solution of the difficulties which arise in 
other parts of the Biblioal text on the later dating. 
His explanation of the silence of the Hebrew 
records in regard to subsequent events mentioned 
in the Tel el Amarna letters is ingenious, and in 
the light of later history, plausible. 

Mexico before Cortez : an Account of the Daily Life , 
Religion and. Ritual of the Aztecs and Kindred 
Peoples. By J. Eric Thompson. Pp. x +298+34 
plates. (Now York and London: Charles 
Scribner’s Sons, 1933.) 105. 6 d. net. 

This small but compendious volume is a 
companion to “The History of the Maya”, pub¬ 
lished by Mr. Thompson in collaboration with Dr. 
Gann two years ago. Together the two books 
form an excellent introduction to a knowledge 
of the history and civilisation of Central America 
up to and at the time of the Spanish conquest. 
The later book is perhaps a little more popular 
in tone, and the interest of its matter slightly less, 
if the reader is archaeologically inclined. Mr. 
Thompson describes the chief characteristics of 
Aztec culture—social and military organisation, 
arts and crafts, religion, calendar and feasts, and 
temples and tombs. For the last section he sur¬ 
veys briefly the chief results of archaeological 
exploration in Mexico up to the date of writing. 
For the other sections, he has made a fuJl and 
judicious use of the writings of the chroniclers, 
especially in describing tho most prominent feature 
in Aztec culture, at least as known to us, namely, 
their addiction to human sacrifice. Mr. Thompson 
rejects ‘diffusion’ though he admits that there may 
be something to be said for the spread of cultural 
influence from the Pacific. 

Biology 

Le Haut-Jura neuck&tdois nord-occidental. Par 
Prof. Henri Spinner. (Materiaux pour le lev6 
g^obotanique de la Suisse, Fascicule 17 : Com¬ 
mission phytog6ographique de la Soci6t6 helv6- 
tique des Sciences naturelles.) Pp. 197+8 
plates. (Bern and Berlin : Hans Huber, 1932.) 
12 francs ; 9.60 gold marks. 

This contribution to the geobotany of 'Switzerland 
(the seventeenth in the series edited by Riibei and 
Brockmann-Jerosch) deals with an area on the 
western border of Switzerland of an altitude not 
exceeding 1,334 m. A full account is given of the 
geological, edaphic and climatic characteristics of 
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the area. The vegetation types include forests of 
conifers (Picea exeelsa pure or mixed with Abies 
alba) and deciduous trees, wooded pastures, 
meadows, hydrophilous formations, peat-bogs, 
formations on rocks, screes and stony ground, and 
cultivated land. These are dealt with in detail, 
the descriptions and lists being illustrated by 
photographs reproduced as plates and text-figures. 
A large-scale map of the vegetation zones of the 
Lac des Taill^res indicates the detailed nature of 
the survey. The most striking feature of the 
publication is, however, a folding map in a 
dozen colours of the whole area on the scale of 
1:25,000. The map not only shows the distri¬ 
bution of the types of vegetation, but also, by 
means of symbols, that of the more important 
speoies. 

The pollen-grain analyses of peat deposits has 
provided a basis for an account of the evolution 
of the vegetation. The plant life was completely 
destroyed during the Riss glaciation and without 
doubt also at the return Wiirm glaciation. About 
15,000 b.o., Finns montana and birches occupied 
ground left by the retreating ice. Later (about 
12,000 b.c.) Pinns silvestris entered the area and 
was followed (11,000-9,000 b.o.) by hazel, oak 
and hornbeam. Other broad-leaved trees gave a 
more mixed forest from 9000 until 0000 b.o., 
while the fir, spruce and beech were late immi¬ 
grants. W. R. T. 

Handbuch der biologischen ArbeUsmethoden. Heraus- 
gegeben von Prof. Dr. Emil Abderhalden. 

(1) Lief. 392. Abt, 6 : Methoden der experi- 

mevteUen Psychologic. Teil D, Heft 3 (Schluss): 
Vergleichende Tier psychologic. Pp. 233-427 +ix. 
11 gold marks, (2) Lief. 395. Abt. 9 : Methoden, 
der Erforschung der Jjeistnngen des iierischen 
Organismu8. Teil 0, Heft 2: Methoden der 
Meerwasserbiologie. Pp. 195-360. 10 gold 

marks. (Berlin und Wien : Urban und Schwarz- 

' enberg, 1932.) 

(1) In this memoir are recorded the methods and 
results of the principal lines of experimentation 
designed to test observation, memory and the 
reactions of animals. More than half the work is 
devoted to the consideration of vertebrate animals, 
fish, rats, dogs, monkeys, etc., and the rest of the 
work, which is perhaps of more particular interest 
to zoologists, to the invertebrates. Experimental 
work on the reactions of the latter is considered 
in systematic order, beginning with the Protozoa 
and passing successively to the echinoderms, anne¬ 
lids, molluscs, crustaceans, arachnids and insects— 
a very useful summary of present knowledge, 

(2) This is a useful account of the various 
devices which have been found serviceable in the 
rearing of marine fishes either in scientific experi¬ 
ments or in economic oulture. The methods of 
collection of eggs, fertilisation, the various forms 
of aquaria and other breeding vessels and the food 
of fish lame are first considered. In the next 
twenty pages are described some of the principal 


methods applicable in the laboratory to the keep* 
ing or rearing of marine fish for experimental 
work ; for a score of different species the technique 
which investigators have found most successful 
in each case is set forth in a dear and helpful 
manner. The concluding part of the work is 
devoted to economic fish culture and cognate 
matters. 

Opere di Paolo Celesia. Serie scientifica. Vol. 3, 
Serio 1 ; Nuovi sludi biologici. Pp. viii4-532. 
(Roma : Libreria di Scienze e Letter©, 1932.) 
35 lire. 

This is a further instalment of the biological 
studies of Paolo Celesia, who died in Rome in 
1916 at the age of forty-four years. The first 
volume of his biological studies appeared in 1923 
and contained eleven original memoirs together 
with reprints of a number of reviews. The 
present volume is a collection of about ninety 
articles or notes written during the author’s last 
years, which record his views and reflections, with 
the place and date of writing. The notes range 
in length from a page to twenty pages, and from 
their manner of production have no continuity, 
but those on cognate subjects have been grouped 
to form seven chapters. The principal are on life 
and death, on sexuality and reproduction and on 
hermaphroditism, which together occupy about 
two-thirds of the volume. These are followed by 
chapters on asymmetry and on the abyssal fauna. 
Many of the notes are in the form of critical or 
speculative considerations arising out of the 
author’s reading. The volume is a memorial of 
the author’s contemplations on a considerable 
range of subjects. 

An Introduction to Zoology: through the Study of 
the Vertebrates with Special Reference to the Rat 
and Man. By Prof. Zeno Payne Metcalf. Pp. 
xix+425. (London: Baillifere, Tindall and 
Cox, m2.) 20s . 

Aiming at the education of the beginner in zoology, 
this ‘‘Introduction” selects a single mammalian 
type, a rat, the functions and related structures 
of which are considered in detail. Towards this 
central theme, by noting contrast or similarity of 
parts, are drawn a number of other vertebrate 
animals, but apart from this and an introductory 
chapter of 14 pages, no account is given of the 
characters or relationships of invertebrate and 
vertebrate groups. On the other hand, stress is 
laid upon discussions of more general subjects, 
such as looomotjon in animals, heredity, animal 
behaviour; and almost one-third of the book is 
given up to a simple treatment of philosophical 
zoology. 

The book has good points; it is concise, is 
simply written, and contains some instructive 
diagrams, but to our mind its deliberate plan finis 
in that it lacks that minimum solid substratum 
of comparative zoology upon which a sound super¬ 
structure of general principles can be erected^ 
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Chemistry 

Hydrochemiscke Methoden in der Limnologie : mil 
besonderer Berucksichtigung der Verfahren von 
L. W. Winkler. Von Dr* Rszso Maucha. (Die 
Binnengewksser: Einzeldarstellungen aua der 
Limnologie und ihren Nachbargebieten, heraus- 
gegeben von Prof. Dr. August Thienemann, 
Band 12.) Pp. x + 173. (Stuttgart: E. 
Schweizerbart’sche Verlagsbuchhandlung (Erwin 
Nfigele) G.m.b.H., 1932.) 18 gold marks. 

In the rapid advance of fresh-water investigations 
during the last two or three decades, chemistry 
has played an important part and many analytical 
oesses whioh are applicable in the field have 
n devised. This book gives an account of the 
various methods employed in a complete water 
analysis. Particular attention is devoted to the 
determination of dissolved oxygen and to the 
various precautions and modifications necessary 
in the application of the Winkler technique. 
Methods are considered for the determination of 
carbonate, silicate, phosphate, sulphate, chloride 
tad iodide, of calcium, magnesium, potassium, 
sodium and iron, and of the organic substances 
in water and their decomposition products. 

The volume is useful in that it brings together 
accounts of methods which are scattered in the 
literature, and it offers many practical suggestions 
whioh should result in the avoidance by the modern 
limnologiet of mistakes and misapplications in 
chemical technique. 

L*Aziotropisme : la tension de vapeur , des melanges 
de liquides ; Bibliographic. Par Maurice Lecat. 
Pp. viii + 134. (Bruxelles: Maurice Laraertin, 
1932.) n.p. 

Maurice Lkcat has compiled a bibliography of 
the phenomenon of azeotropism. The main subject 
is the formation of mixtures of constant boiling 
point, which was studied with so much interest 
and success in the case of aqueous acids by Roacoe 
in 1880 ; but other papers, dealing with the surface 
tension of mixtures of liquids, have also been 
included in the three lists which compose the 
bibliography. The principal list is in the form of 
an alphabetical index of authors, but there is a 
second list in order of dates and a third list under 
the titles of different journals. These supplemen¬ 
tary lists refer back to the principal list, to which 
cross references are given by moans of serial 
numbers, running up to 1,283 in the final entry 
under the name Zmaczynski. The author is him- 
Bdf a distinguished worker in this field, since his 
own writings are responsible for 49 of these 
numbers; but he has rendered an important 
service to science and industry by bringing together 
so large a collection of references, from Dalton 
(1813) to the autumn of 1932. The subject index 
corresponding to the bibliography now under 
review consists of a series of “Tables of Binary 
Azeotropes” of which 14 have Already been issued 
tad others are in preparation* T. M. L. 


Elementary Organic Chemistry. By B. C. L. Kemp. 
(Dent’s Modem Science Series.) Pp. ix+350+8 
plates. (London and Toronto : J* M. Dent and 
Sons, Ltd., 1933.) 5s. •- 

Mr. Kemp’s book is intended for pupils preparing 
for higher certificate, university scholarship, Army 
entrance and 1st M. B. examinations. A good 
feature is the inclusion of practical work, each 
experiment being capable of performance by a 
pupil of average capacity within the limits of one 
hour. The practical directions are concise, but 
include necessary details, and questions are 
provided. 

The text is clearly written and reasonably up- 
to-date, although the formulae of the sugars require 
modification. The use of arrows instead of equals 
signs in equations encourages young students to 
leave equations unbalanced. Sinoe some space is 
devoted to a disoussion of the electronic theory 
of valency, it is a pity that the obsolete structural 
formulae for the nitro-eompounds ore given on 
pp. 154 and 250 : the correct formulation is easily 
understood by elementary students. The formula 
of ammonium chloride on p. 272 is also incorrect. 

Engineering 

Industrial Electric Heating. By N. R. Stansel. 
Pp. vii 4-444. (New York: John Wiley and 
Sons, Inc. ; London: Chapman and Hall, 
Ltd., 1933.) 31s. net. 

We agree with the author that thermal engineer¬ 
ing requires some knowledge of all the industrial 
sciences. The use of electric heat is no longer 
confined merely to the thermal units it conveys. 
It is now considered as a method of manufacture 
which brings great scientific aid for the pro¬ 
duction of better products. The milk bottle has 
a small unit value but a life of severe service. 
Its life depends in a largo measure upon the proper 
application of heat to remove the strain from the 
glass. The more nearly perfect this operation the 
greater the insurance against breakage in service. 
The temperature cycle—almost as exact as a 
laboratory standard—gives a durability to the 
milk bottle that justifies the name ‘unbreakable’ 
bottle sometimes given to it. 

During a study of a wide range of electric heat 
installations the comments of operators of that type 
of equipment were noteworthy. Electric heat can be 
applied with great ease wherever the location may 
be or whatever the quantity required. In the shoe- 
making industry the heating units may be smaller 
than a finger but in large steel melting furnaces 
they may weigh many tons. 

The author writes interestingly and gives good 
descriptions of “resistor” and arc furnaces. The 
ohapter on the atmospheres of “resistor” furnaces 
is instructive. It is stated that the volume of 
the gas *at room temperature which is given off 
from an ingot of average steel when heated to 
900° G. is nearly the same as the volume of the 
steel. Everyone interested in manufacture will 
find this book of interest. 
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The Measurement of Air Flow . By E. Ower. 

Second edition, revised and enlarged. Pp. 

viii+243. (London : Chapman and Hall, Ltd., 

1933.) 15s. net. 

The accurate measurement of the mean rate 
at which a gaa is flowing at any instant through 
a definite area or relative to a fixed body presents 
serious difficulties, but is of considerable import¬ 
ance in connexion with many scientific and prac¬ 
tical problems. The first edition of Mr. Ower's 
book, in which various types of instruments used 
for determining air flow velocities were described 
and the theoretical basis of their design discussed, 
met a real need. Advantage has been taken of 
the new edition to make revisions and add certain 
new matter, the most important of which gives 
details of the German standard nozzle for measur¬ 
ing air flow along a pipe. A table of coefficients 
is given for various ratios of the area of the nozzle 
and the area of the pipe, and the limiting values 
of tfd/v for which these coefficients are stated to 
be reliable, within an accuracy of 0-5 per cent, is 
given. 

It is unfortunate from the point of view of the 
reader that the coefficient given in the table is 
not clearly defined, and the reader must refer to 
earlier pages to find a definition. He is likely to 
be a little embarrassed by the correct definition 
given on p. 74 not being apparently the same as 
that given on p. 105, but an examination of the 
mathematics given in the earlier part of the same 
chapter as that in which the instrument is 
described, will make the matter quite clear. 

The book is well and suggestively written, is 
clearly illustrated and to the scientific worker the 
very complete bibliography will be of real value. 

Wireless Over Thirty Years . Bv R. N. Vyvyan. 

Pp. xiv + 256 4lfl plates. (London: George 

Routledgo and Sons, Ltd., 1933.) 8s. 6 d. net. 

This account of ‘wireless’ by the builder of the 
pioneer stations of Cape Cod and Glace Bay, 
colleague of Marconi since 1900, protagonist of 
‘imperial wireless communications', and recently 
engineer-in-chief of the Marconi Co., is full of 
interest and colour ; it will be widely read and 
enjoyed. A picture of Marconi's early and heroic 
work has not been readily pieced together from 
other sources; here it will be found vividly and 
satisfactorily drawn, with appendixes of technical 
detail. There are, among others, interesting and 
suggestive chapters on modem commercial stations, 
wireless in war—on land, at sea and in the air— 
and wireless to the roscue at sea. One of the most 
valuable chapters, since it contains financial data 
usually difficult of access, is that on wireless as a 
career, which merits assimilation by all who are 
interested in the place of the technical ‘expert’ in 
modem life. 

No normal mind could have given full service 
to one great enterprise for thirty exciting years 
without the sustained stimulus of a loyalty which, 
from another angle, may be called partisanship. 


The book is undisguisedly a “Marooni" book ; 
were it anything else it would be far less enjoyable 
—the gain in scientific and technical b&lanoe 
would not offset the loss in warmth and colour. 

Mathematics 

Principles of Descriptive Geometry. By Dr, E. L. 

Ince. Pp. viii4-152, (London: Edward 

Arnold and Co., 1933.) 8s. 6d. net. 

Descriptive geometry as an art is of great 
antiquity, but, as an oxaot science, it is compara¬ 
tively very young, and this excellent volume is 
probably one of the first English works to deal 
with the fundamental principles of the subject. 
Hitherto authors have been content to discuss 
practical applications mainly, without any refer¬ 
ence to the principles upon which such applications 
depend. 

Dr. Ince a book, founded upon a course of 
lectures given to students of the Egyptian Univer¬ 
sity, develops the subject in the true spirit of 
mathematics. The treatment is thoroughly sound 
and lucid, and the text is well illustrated with 
clearly drawn diagrams. The seven chapters 
culminate in the discussion of simpler polyhedra, 
curved surfaces being excluded from a first year 
course. As the author states, “There is one sure 
way, and only one, of learning descriptive 
geometry, and that is on the drawing board." 
An ample supply of interesting and practical 
exercises has therefore been provided in order to 
give the student a firm grounding in first prin¬ 
ciples. The book is a valuable addition to mathe¬ 
matical literature and should inspire a much- 
needed appreciation of the importance of the 
theory of descriptive geometry. 

Differential and Integral Calculus. By Prof. J. H. 

Neelley and Prof. J. I. Tracey. Pp. via+490. 

(New York: The Macmillan Co., 1932.) 20s.net. 

To plan a course in the calculus satisfactory alike 
to the pure mathematician and the practical 
student is a problem of some difficulty. The 
authors of this volume, however, have shown how 
such a problem may be successfully solved. Here 
we have a really stimulating work adapted alike 
to general academic requirements and to those of 
technical students. Rigorous proofs of certain 
theorems have not been used, but all the necessary 
assumptions have been pointed out and the student 
warned to examine these suppositions more 
critically at a later stage. 

The text is illustrated by the solution of many 
very interesting practical problems, and the 
diagrams, particularly those associated with 
multiple integrals, are exceptionally clear. These 
should lead to a thorough understanding of the 
analytical processes underlying the problems of 
multiple integration. 

The book is well stocked with exercises for the 
reader to solve, and is excellently printed. It 
may be confidently recommended to all students 
of the calculus. 
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Vector Analytic. By Prof* H. B. Phillips. Pp. 
viii+230. (New York : John Wiley and Sons, 
Inc.; London : Chapman and Hall, Ltd., 
1933.) 15s. U. net. 

This book has for its object the presentation of 
vector analysis in a form suitable for the study 
of theoretical electricity and hydrodynamics. The 
text is therefore devoted to a thorough analysis 
of vector fields, together with a consideration of 
those quantities which characterise each type of 
field. Fundamental operations and general 
properties of scalar and vector fields are excellently 
dealt with in the first seven chapters, thus pro¬ 
viding a sound basis for the more advanced work 
on detailed analysis, properties of potentials and 
linear vector functions which follows. 

The author lias certainly spared no pains to 
accomplish his aim, and the book should prove 
extremely useful to students of physics, to whom 
a sound knowledge of vector analysis is essential. 

Miscellany 

(1) A Scientist among the Soviets. By Julian 
1 Huxley. Pp. vii + 119. (London: Chatto and 

Windus, 1932.) 3$. 6d. not. 

(2) Russia: Market or Menace ? By Thomas D. 
Campbell. Pp. x +148 +8 plates. (London, New 
York and Toronto : Longmans, Green and Co., 
Ltd., 1932.) Is. M. net. 

These two pictures of Soviet Russia as seen 
through the eyes of a leading English man of 
science and a leading American agricultural 
engineer have an interest out of proportion to the 
brief stay which both of them made in Russia. In 
an eminently readable style both Prof. Huxley 
and Mr. Campbell contrive to convey some idea of 
the shifting Russian scene, and their impartial 
narrative and frequently trenchant criticism are 
the more convincing because of the obvious pains 
which both authors have taken to obtain a sense 
of perspective. 

(1) Perhaps inevitably, a biologist comes to 
regard Russia as a gigantic scientific experiment, 
but in his first two chapters on the Russian atmo¬ 
sphere and on the compromise between medieval 
past and communist future, chaos and planned 
economy, expediency and principle to be found in 
Russia to-day, Prof. Huxley supplies evidence in 
support of his view. As Prof. Huxley reminds us, 
the Five Year Plan is only one of a succession of 
plans ; its main interest lies in the evidence it 
affords of the introduction of a new spirit, the 
spirit of science, into politics and industry. In the 
stress which has been placed on the economic 
aspects of planning this fundamental scientific 
aspect has often been overlooked. He notes that 
orthodox communism makes no distinction be¬ 
tween pure and applied science, but considers all 
science as being, in the long run, determined by 
economic needs. 

(2) Mr/ Campbell sets forth in a vigorous 
narrative some of the facts he learnt from personal 
contact and experience when on two visits to 


Russia in January 1929 and in July 1930 to assist 
in the agricultural programme of the Soviet 
Government. His attitude is one of frank criticism 
but of generous appreciation of much that he saw* 
and his comments on the Five Year Plan make an 
interesting comparison with Prof. Huxley’s ex¬ 
perience. Mr. Campbell shrewdly notes the 
advantage which Soviet Russia possesses in 
beginning her major industrial development at a 
time when she can profit by the mistakes made by 
other industrial countries. 

Thanks to adequate planning and care to secure 
the ablest technical assistance from abroad, Soviet 
Russia is providing herself with the most efficient 
and up-to-date machinery possible, and the main 
question that remains is whether an equally 
efficient personnel can bo trained to operate that 
machinery within a short space of time. 

Evolution and Redemption. By Dr. H. P. News- 
holme. Pp. 2f>7. (London : Williams and 
Norgato, Ltd., 1933.) 8 s. net. 

Dr. Newsholmk in his previous book and lectures 
has stressed the vital significance of mind and 
soul, and in this, his latest work, he deals with 
the subject much more deeply and fully. He 
has made a valiant attempt in a most difficult 
field, for it is presumed that one of his aims is 
to reduce further the supposed antagonism 
between religion and science by putting forward 
a view of redemption, not only of humanity but 
also of the whole universe, assumed to be in need 
of it, which should fit in with modem views of 
evolution and even of relativity. An ingenious 
though not too convincing theory of evil and its 
origin and of the manner in which it will ultim¬ 
ately be exterminated is offered ; but it must 
be regretfully admitted that much of it is sheer 
speculation sometimes bordering on the fantastic, 
and unduly tedious. It is assumed that matter, 
even in its earliest elemental form, has embryonic 
soul and spirit, that it can be contaminated with 
evil and thenceforth suffer from inertia, whioh 
seems to bo a particular manifestation of evil. 

The book should appeal to medical men interested 
in religious philosophy, but despite its tone of deep 
piety and earnest conviction it cannot be regarded 
as a very satisfying contribution to Christian 
apologetics. It is doubtless a very sincere attempt 
to clear up some of the difficulties, from the 
scientific point of view, of the Christian faith, 
but it is extremely hard to say whether this 
greater clarity has been achieved. 

Physics 

Infra-Red Photography . By Dr. S. 0. Rawling. 
(Blackie’s “Technique” Series.) Pp. x+57 + 12 
plates. (London and Glasgow : Blackie and 
Son, Ltd., 1933.) 3 s. 6 d. net. 

Although sensitisation by means of dyes was 
discovered by Vogel so long ago as 1873, a satis¬ 
factory explanation of the aotion of such dyes is 
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still wanting. The connexion between the con¬ 
stitution of the dye and its sensitising effect has 
not yet emerged clearly from the mass of data 
which has accumulated, and this probably accounts 
for the fact that it has taken so long to find dyes 
capable of sensitisation in the deep infra-red. That 
the search has been successful is due to the 
intensive research which has been carried out in 
the laboratories of* the various large firms manu¬ 
facturing sensitive material. Of one of these 
firms, Ilford, Ltd., Dr. Rawling, author of the 
little book under notice, is a member. 

The account is written in a popular manner, 
the fundamental principles necessary for an under¬ 
standing of infra-red sensitisation being carefully 
and clearly explained. After dealing with the 
characteristics of infra-red radiation, the infra¬ 
red materials and the method of handling them 
are described. The last chapter then deals with 
the various applications and is especially valuable. 
After describing the use of infra-red photography 
as a haze penetrator—the phase of the subject 
which has given rise to most of the astonishing 
photographs recently published in newspapers and 
magazines—reference is made to its use in decipher¬ 
ing censored documents, in astronomy, in photo¬ 
micrography, in clinical work, etc. It is in con¬ 
nexion with scientific problems that the main 
uses will probably be found, and new applications 
are being made every day. It is likely that a new 
edition of the present book, incorporating such 
applications, will soon be called for. 

Dr. Rawling has done his work well and the 
book, which is illustrated, should be in the hands 
of all interested in photography and its many 
applications. T. S. P. 

An Introduction to Acoustics of Buildings. By 

Dr, E. G. Richardson. Pp. 03. (London : 

Edward Arnold and Co., 1933.) 3 s. M. 

Dh. Richardson has produced a very useful and 
practical handbook. There always exists a ten¬ 
dency to attempt to pack too much information 
into a pocket volume, but the authbr has here 
selected his data well and wisely. The result is 
a handy and uncrowded little book, which con¬ 
tains almost all the information needful for a 
student who desires to make a successful attack 
on the problem of designing an acoustically 
successful hall, or amending the acoustic properties 
of an ill-designed room. 

The different sections of the book deal with 
reverberation, the distribution of sound, absorbent 
materials, the insulation of sound, and hints on 
aooustic design. The simple principles developed 
are illustrated by practical examples and by 
tables giving the relevant properties of materials 
and other necessary data. 

We might criticise mildly some of the definitions 
given in the introductory chapter—‘pitch’, for 
example, and ‘intensity or loudness of a sound*; 
the author is evidently in a hurry to lead the reader 
into the adytum, and has no time to spare for the 
details of the entrance poroh. These matters, 


however, do not bulk largely in the structure of 
the book, and necessary slight amendments may 
readily be made in a second edition. A. F. 

An Outline of Atomic Physics . By Members of the 
Physios Staff of the University of Pittsburgh: 
Oswald H. Blackwood, Elmer Hutchisson, 
Thomas H. Osgood, Arthur E. Ruark, Wilfred 
N. St. Peter, George A. Scott, Archie G. 
Worthing. Pp. vii + 348. (Now York: John 
Wiley and Sons, Inc. ; London : Chapman and 
Hall, Ltd., 1933.) 21s. Qd. net. 

We do not as yet suffer from on excess of text¬ 
books on atomic physics. As the authors remark, 
we have plenty of works “replete with equations 
and mathematical phraseology” designed for the 
use of specialists, and wo have more than enough 
of works devoted to the uplift of the fireside 
reader. But there are signs that the flood is setting 
in. The present work is a series of critical studies 
of various aspects of atomic physics very fit to 
be put into the hands of an undergraduate student. 
An excellent picture of the state of physics in the 
late nineteenth century is followed by fourteen 
chapters which deal, in a manner designed to leave 
their readers wanting more, with the atomic 
nature of matter and electricity, the corpuscular 
nature of radiant energy, spectra, X-rays, radio¬ 
activity, molecular structure, relativity and astro¬ 
physics. 

The book may be strongly recommended. 

The Calculation of Heat Transmission . By Dr. 
Margaret Fishenden and Owen A. Saunders. 
Pp. xii-j-280. (London: H.M. Stationery 
Office, 1932.) 10 s. net. 

There is a very marked difference between the 
ease of approach to a practical problem in elec¬ 
tricity, and the feeling of vagueness and uncer¬ 
tainty which oppresses one when tackling a 
problem in heat transfer. One of the fundamental 
difficulties is that of obtaining reliable informa¬ 
tion, and the authors, who have collected, in this 
very important book, the results of a great mass 
of experimental work “interpreting and comparing 
them—in the light of the fundamental principles 
of radiation, conduction and convection” have 
put workers in the science of heat very heavily 
in their debt. They have discussed a number of 
thoroughly practical problems, and their book 
should prove, not only an aid to the investigator, 
but also a stimulus to future experimental work. 

A. F. 

Geography and Travel 

Peaks and Plains of Central Asia . By Col. R. C. 
F. Schomberg. Pp. 288-f 8 plates. (London: 
Martin Hopkinson, Ltd., 1933.) 15s, net. 

To explore untrodden ways is the ambition of all 
who travel in the remoter ports of the world. Col, 
Schomberg in traversing the deserts of Central 
Asia found it impossible, notwithstanding his 
endeavours, to avoid the cities; but nevertheless 
in “Peaks and Plains bf Central Asia'* he show#/ 
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by example, how much is still to be learned in the 
haunts of man along those Asiatic roads where 
others, though not very many Europeans, have 
passed before him. 

Col. Schomberg’s book is a record of two 
journeys of considerable duration, in 1927-29 and 
1930-31, in Sinkiang, the modem province which 
comprises all the Chinese possessions in Central 
Asia and extends from the Gobi Desert to Asiatic 
Russia, its political and administrative centre 
being Urumchi. Starting from Kashgar he visited 
all the principal centres of population which lie 
around the central desert, some of them several 
times, and penetrated to outer Mongolia, crossing 
the Zungarian desert. In liis second journey he 
went to Lop, and was able to observe the effects 
on the population of the recent diversion, after a 
thousand years, of the River Tarim to its ancient 
channel. The distress among the inhabitants 
caused by the change in the distribution of the 
water supply is an instructive comment on the 
history of civilisation in this land of dead cities. 

Some of the districts visited by Col. Schomberg, 
such as Yulduz, Barkul, Sharasum6, arc but little 
known ; but in all there is a striking uniformity. 
Variations, indeed, are noted by the author; 
but they are mostly connected with food, the 
bazaar, and cleanliness. Col. Schomberg is a keen 
observer of differences of character, whether 
among the town-dwelling Sart or among the 
mountain nomads, Kirghiz, Kasak or Mongol; 
but ho is tolerant of their peculiarities. His 
description of the Tungan, the Chinese Mahom- 
medans, of whom too little is known, is welcome ; 
while his high opinion of the Chinese administrator, 
notwithstanding the handicap of 'red-tape’, is 
justified by his experience. 

The attractive coloured illustrations are from 
photographs by Capt. George Sherriff. 

The Empty Quarter: being a Description of the 

Great South Desert of Arabia known as Rub* al 

Khali . By H. St. J. B. Philby. Pp. xxiv+434-h 

32 plates. (London : Constable and Co., Ltd., 

1933.) 21 s. net. 

Me. Phxlby’s achievement in crossing the Rub’ al 
Khali, “The Empty Quarter” of southern Arabia, 
of whioh he tells the story in this volume, is 
sufficiently well known to call for little further 
comment, It was a projoot which had been a 
cherished ambition for fourteen years, and it was 
an ill turn of fortune that the honour of priority 
should have gone to Mr. Bertram Thomas by the 
narrowest of margins. Mr. Philby’s chronicle of 
strenuous exploration makes fascinating reading 
and, apart from its scientific value, is of permanent 
interest as a record of what may well be the last 
exploration on any considerable scale in Arabia 
by camel train. The author foreshadows the 
advent of the motor cor. 

The scientific results of the journey were con¬ 
siderable. Although the archaeological material 
Seated was scant, and the ruins which had been 


reported did not turn out to be what had been 
expected, but vast craters said to be formed by 
the impact of meteorites, the geographical observ¬ 
ations, and especially the evidence of a vanished ., 
river system, hold out hope for the prehistorian 
in the future. They suggest the possible discovery 
of material far earlier than the Neolithic imple¬ 
ments obtained on this journey. The geological, 
zoological and botanical materials are discussed 
in appendixes written by experts in the respective 
branches of science concerned. 

Human Geography of the South: a Study in 
Regional Resources and Human Adequacy . By 
Dr. Rupert B. Vance. (University of North 
Carolina Social Study Series.) Pp. xiv 4-596. 
(Chapel Hill, N.C.: University of North 
Caroline Pross ; London : Oxford University 
Press, 1932.) 24 s. net. 

The area of which this book treats comprises the 
thirteen southern States of the United States of 
America, from Virginia and Kentucky to the Gulf 
of Mexico and from the Atlantic to Texas and 
Oklahoma. This may be regarded as a distinctive 
human and cultural region although it embraces 
several physical units of distinctive character. 
Dr. Vance traces the relation between man and 
his environment, keeping hie study to broad 
issues with a commendable absence of mere 
details of location and localised activity. He shows 
how tko different phases in the peopling of his 
area still have their reflections in conditions to-day. 
The heritage of the frontier zone is submerged 
but not lost in the later plantation phase, while 
superimposed on these are newer industrial and 
agricultural interests. 

The book is well documented and contains an 
exhaustive bibliography. It is a good example 
of the value of advanced geographical study in 
the understanding of human problems. 

Commonwealth Bureau of Census and Statistics, 
Canberra. Official Year Book of the Common - 
wealth of Australia . No. 25, 1932. Prepared 
by E. T. McPhoe. Pp. xxxii+894. (Canberra : 
L. F. Johnston, Commonwealth Government 
Printer, 1933.) 6s. 

As a work of reference in regard to all aspects 
of Australian activity, this annual work is in¬ 
valuable, and the present issue retains the qualities 
that have made the Commonwealth “Year Book” 
a pattern of what such reference volumes should 
be. 

Descriptive notes frequently amplify the full 
statistical tables, which in many cases give for 
purpose of comparison the figures for several 
years, and in some aspects of Australian life 
comparative figures for other countries. The call 
for economy has ourtailed some sections, but the 
editor has been successful in giving ari immense 
moss of information and leaving no obvious blanks 
in his compilation. Several maps, including one 
of rainfall, add to the value of the work, and there 
is the usual list of books on Australia. 
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Technology 

Timber Technicalities: Definitions of Terms used 
in the Timber and Correlative. Trades and Wood 
Consuming Industries. By Edwin Haynes. 
Second edition, revised and enlarged by Thomas 
J. Stobart. Pp. vii-bl&4. (London: Ernest 
Bonn, Ltd., 1933.) fid. net. 

This book is a dictionary of terms used by foresters, 
timber merchants, agents, shippers, sawyers and 
others engaged in the cultivation and felling of 
trees, and in the sale and manipulation of timber. 
Although many of the terms are given in other 
dictionaries, their collection and arrangement in 
a book of convenient size for carrying about is a 
very distinct gain for the business people for whom 
it is primarily intended. It was originally pub¬ 
lished in 1921, and this, the second, edition has 
undergone some considerable revision. 

In addition to the many terms described, there 
is a very useful list of contractions and abbrevia¬ 
tions of terms used in the timber and shipping 
trades many of which have little significance to the 
uninitiated. Instances are, e.m., calliper measure ; 
f.a.q., fair average quality ; f.o.w. (Baltic trade), 
first open water ; a/s, alongside ; d.b.b., deals, 
battens and boards. There is also a comparative 
table of actual and nominal measurement of 
planed goods showing the gain for freight ; a list 
of average weights per cubic foot of seasoned 
home-grown timber ; a list of average weights of 
green and dry American lumber ; a glossary of 
timber trade technical terms in English, French, 
German, Spanish and Swedish. Thus, in one of 
the terms of inferior quality timber we have 
English, Inferior Fifths ; French, Rebut; German, 
Ausechuss; Spanish, Madera muy Ordinaria ; 


Swedish, Utskott, A bibliography of works on 
forestry completes the volume. 

Der Glaszustand. Von Gustav Tammann. Pp, 123. 

(Leipzig: Leopold Voss, 1933.) 8.70 gold marks. 

Glass is unique in that it differs from ordinary 
crystalline solids on one hand and from liquids on 
the other. Some consider that in a descriptive 
sense it should be associated with supercooled 
liquids; others think that the lack of crystalline 
form in glasses is only apparent. The X-rays 
appear to disclose orderliness of atomic arrange¬ 
ment on a scale far too fine for the microscope ever 
to reveal. 

Prof. Tammann ’h book brings under review a 
groat deal of work carried out in his own labora¬ 
tories at Gottingen during the last few years and 
forms an admirable appendix to his well-known 
book on “Aggregafczust&nde”. The discussion of 
the properties of ordinary glasses of the silicate 
type is incidental rather than of set purpose. One 
of the main objeots of the book is the presentation 
of the general properties of glass in the so-called 
softening range. For this reason the properties of 
substances such as piperin, selenium and salipyrin, 
not usually dealt with by the ordinary glass 
technologist, come under review. Viscosity, 
elasticity, volume-pressure relations, crystallisation 
velocity and refractive index phenomena are 
amongst some of the subjects discussed. An item 
of particular interest to physicists is the question 
of molecular rotation in the softening range. 

The book is well produced and, within the limits 
prescribed by the author, of considerable value to 
all who are interested in the properties and con¬ 
stitution of substances which may exist in a 
vitreous form. 


Forthcoming Books of Science 


Agriculture, Forestry and Horticulture 

Edward Arnold and Co. —British Economic Grasses, 
Sydney Burr and Dorothy Turner. Cambridge University 
Press. —The Foundations of Agricultural Economics, Dr. 
J. A. Venn. Country Life , Ltd .—The Care and Repair of 
Ornamental Trees, A. D. C. Lo Sueur, McGraw-Hill 
Publishing Co. t Ltd .—Back to the Land for a Living, 
A, Durgee. Herbert Jenkins, Ltd .—Earnest Earth, Elsie 
Grey Turner. Thomas Murby and Co. —The Methods of 
Examining the Soil, Physical and Chemical, C. H. Wright. 
John Murray. —Trees and Shrubs hardy in the British 
Isles, W. J. Bean, Oliver and Boyd, Ltd. —Apiculture, 
the Science and Practice of British Farming, Prof, 
J. A. S. Watson and James A. More ; Practical Animal 
Husbandry, W. C. Miller and Major E. D. 8. Robertson. 
Oxford University Press. —‘Mena Lancia': The Leaf Cast 
Disease of Larch, T. R. Peace and C. H. Holmes ; Open 
Air Dairying, R. N. Dixoy and M, Messer; The Culture 
and Marketing of Tea, C. R. Harler. 

Anthropology and Archeology 

Cambridge University Press. —Religious and Cosmic 
Beliefs of Central Polynesia, R. W. Williamson. Chapman 
and Halit Ltd. —A Short History of Ancient Egypt, 
Arthur WeigalL J. M. Dent and Sons, Ltd .—The Archaeo¬ 
logy of Herod's Temple, Dr. F. J, Hollis. George G. Harrap 
and Co., Ltd. —Myths and Legends, of the Bantu, Dr. 


Alice Werner. Jackson , Wylie and Co.—-The Roman Fort 
at Cadder, John Clarke. Jarrolds , Ltd. —The Conquest of 
the Maya, J. Leslie Mitchell. John Long, Ltd .—Love 
through the Ages, Diana Strickland. Sampson Low, 
Marslon and, Co., Ltd .—The God of the Witches, Dr. 
Margaret. A. Murray. Luzac and Co.—New Approach 
to the Vedas : an Essay in Translation and Exegesis, 
A nan da K. Coomaraswamy; Jslamica and Arabics, 
U. Wayriffe. Macmillan and Co., Ltd .—Pagan Sur¬ 
vivals in Mohammedan Civilisation, Dr. E. Wester- 
marck. Methuen and Co., Ltd ,—Romanian Furrow, D. J. 
Hall; The Old Straight Track, A. Watkins. John Murray. 
—Christian Myth and Ritual, Dr. E. O. James; Gods, 
Heroes and Men of Ancient Greece, Dr. W. H. D. Rouse. 
Oxford University Press. —The English Folk-Play, E. K. 
Chambers; Everyday Life in Ancient Greece, C. E. 
Robinson ; Celtic Ornament in the British Isles down to 
A.t>. 700, E, T. Leeds ; A Pageant of Asia, K. J. Saunders ; 
European Civilization: its Origin and Development, 
edited by Edward Eyre, George Soutledge and Sons, Ltd, 
—Malekula: a Vanishing People in the New Hebrides, 
A, Bernard Deacon, edited by Camilla H, Wedgwood. 

Biology 

George Alien and Unwin, Ltd .—Experimental Bacterio¬ 
logy, W, KoUe and H. Hetsch, edited by Dr. John Eyro; 
Exploring the Animal World, Charles Elton, Edward 
Arnold and Co. —Heredity and the Social Problem Group* 
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E. J. Lidbetter. Cambridge University Press, —The 
Evolution of the Vertebral Column, Dr. H. F, Gadow, 
edited by Dr. J. F. Gaskell and H. L. H. H. Green ; 
Charles Darwin's ‘Diary of the Voyage of H.M.S. Beagh\ 
edited by Mrs. Nora Barlow ; Elements of Experimental 
Embryology, Prof. J. 8. Huxley and G. R. de Beer ; The 
Mono-metric Methods for measuring Cell Respiration, Dr. 

M. Dixon ; Plant and Human Economics, R. Good. 
Chapman and Hall , Ltd. —Zoology, Dr. F. E. Chidester ; 
Heredity—Mainly Human, Eldon Moore. J. and A. 
Churchill.— Recant Advances in the Study of Plant 
Viruses, Dr. Kenneth Smith. Country Life, Ltd .—Two 
Anglers : Some Practical Advice from Major to Minor, 
Major Kenneth Dawson ; Me and My Dogs, Lady Kitty 
Vincent ; Do You Want a Dog ?, R. Welldon Finn. J. M. 
Dent and Sons, Ltd. - Zoo Cavalcade, E. G. Boulanger. 
Fenland Press, Ltd. —The Garden through the Seasons, 

J. W. Morton. Victor Gollancz, Ltd.- Oommonsenae 
about Sex, Leonora Eyles. W. Heffer and Sons, Ltd. 
—The Origin of Living Matter, Dr. H. A. Gray and 

N. M. Bligh ; Fundamentals of Biochemistry in Rela¬ 
tion to Human Physiology, T. R. Parsons ; The General 
Theory of Evolution, Malcolm MacTaggart. Hodder and 
Stoughton , Ltd. —Portfolio of Biulogy Pictures, C. R. R. 
von Wym. Liverpool University Press .—The Woodlands 
and Marshlands of England, H. A. Wilcox. Longmans , 
Green and Co., Ltd. Researches on Fungi, vol. 6, Prof. 

A. H. Reginald Duller. Lutterworth Press .—British Trees, 
second series, Barbara Briggs ; British Wild Flowers, 
Louis Johnstone. McGrnu-Hill Publishing Co., Ltd. ~ 
Jungle Memories, H. M. Rushy. Methuen and Co., Ltd. — 
Plant Parasitic Nematodes, and the Diseases they 
Cause, Dr. T. Ooodey ; The Ecology of Animals, C. 
Elton ; The Life of the Toad, Jean Rostand. Thomas 
Murby and Co,— /The Dinosaurs, Dr. W. E. Swinton. 
Oxfonl University Press. - Index Kc wo ns is, supplement 8, 
Sir Arthur Hill. Stanley Paul and Co., Ltd.' —Lions, 
Gorillas and their Neighbours, Carl and Mary Akeley. 
University Tutorial Press. Ltd. —Textbook of Biology, Dr. 

E. R. Spratt and A. V. Spratt ; Elementary .Biology, 
Dr. E. R, Spratt and A. V. Spratt. Williams and Nor gate, 
Ltd, —Nature and Nurture, Prof. Lancelot T. Hogben. 
H. F. and G . Witherby. —The Atlantean Continent, H. 
Edward Forrest. 

Chemistry 

Edward Arnoid and Co. —Correction Tables for Use 
with Platinum Thermometers, G. 8. Cal lorn I ar and F. E. 
Hoare ; The Biochemistry of Nitrogen Conservation, G. J. 
Fowler ; Introduction to Thermodynamics for Chemists, 
Dr. D. Johnston Martin, Bailltire, Tindall and Cox. — 
Volumetric Analysis, H. I*. Slarck ; Laboratory Manual 
of Physiological Chemistry, D. Wright Wilson ; Textbook 
of Applied Biochemistry, F. Wokes and F. J. Dyer. 
W. and H. Chambers, Ltd .—Organic Chemistry, Perkin 
and Kipping, edited by Prof. F. Stanley Kipping and 
Dr. F. Barry Kipping, part 3. Chapman and Hall , Lid. 

—The Design and Construction of High Pressure 
Chemical Plant, Harold Tongue ; Fluorescence Analysis 
in Ultra-violet Light, J. A. Rodley and Dr. Julius 
Grant, edited by Dr. E. H. TVipp; Solvents, Dr. 
Thoa. H. Durrana {third edition), edited by Dr. E. H. 
Tripp ; An Introductory Course in Physical Chemistry, 
Dr. W. H. Rodebush and E. K. Rodebush ; Qualitative j 
Chemical Analysis, Dr. Roy K. McAlpino and Dr. B. A. 
Soule. J . and A. Churchill. —Volumetric Analysis, C. H. 
Hampshire, Charles Griffin and Co., Ltd. —The Synthetic 
Dyestuffs, Prof. J. F. Thorpe and Dr. R. P. Linstead ; 

A Textbook of Inorganic Chemistry, edited by Dr, J, 
Newton Friend, vol. 6, part 2, Phosphorus, Dr. E. B. R. 
Prideaux ; Methods of Air Analysis, Prof. J. S. Haldane, 
fourth edition revised by J. Ivon Graham. Gurney and 
Jackson.— Technical Gas Analysis, Dr. George Lunge, 
second edition, revised by Dr. H. R. Ambler; A Text¬ 
book .of Inorganic Chemistry, Prof, Fritz Ephraim, 
English edition by Dr. P. C. L. Thome. William Heine- 
memn, Ltd. —An Introduction to Biochemistry, Prof. W, R. 
iWon. Longmans, Green and Co., Ltd. —A Comprehensive 
Treatise oj* Inorganic and Theoretical Chemistry, vol. 


13, Fe, part 2, J, W. Mellor. Methuen and CoLtd .— 
The Adsorption of Gases by Solids, S. J. Gregg. Thomas 
Murby and Co .—Chemical Calculations : their Theory 
and Practice, A. King and Dr. J. S. Anderson. George 
Boutledge and Sons , Ltd .—Tautomer ism, Dr. J. W. 
Baker. 

Engineering 

Edward Arnold and (Jo. —The Gyroscopic Stabilization 
of Land Vehicles, Dr. J. F. H. Ross. Ernest Benn, Ltd. — 
Traffic and Trunking Principles in Automatic Telephony, 
G. 8. Berkeley ; Haulage and Winding, Prof. Granville 
Poole ; Engineering Drawings, Specifications and Quan¬ 
tities, J. Marshal] Rodger; Design, Construction and 
Maintenance of Docks, Wharves and Piers, M. Du-Plat - 
Taylor. Cassell and Co.. Ltd .—An Elementary Wireless 
Course for Beginners, J. H. Roy nor. Chapman and Hall. 
Ltd.— Vectors for Electrical Engineers, Dr. E. Mallelt ; 
Applied Hydraulics, Herbert Addison ; Modern Surveying 
for Civil Engineers, H. F. Birchal ; Electrical Engineering 
Practice, vol. 3 (fourth edition), J. W. Meares and R. E. 
Neale ; Advanced Electrical Measurements, Dr. W. R. 
Smythe and Dr. W. C. Michels ; Power Plant Engineering 
and Design, F. T. Morse. Charles Griffin and Co., Ltd. — 
Coast Erosion and Protection, E- R. Mathews, third 
odition revised by Dr. Brysson Cunningham ; Centrifugal 
Pumps and Suction Dredgers, K. W. Sargeant. McGraw- 
Hill Publishing Co., Ltd. .Internal Combustion Engines, 

V. L* Maleev ; Inland Transportation, Miller ; Chemical 
Engineer’s Handbook, J. H. Perry ; Civil Engineer’s 
Handbook, L. 0. Urquharl ; Principles of Motor Trans¬ 
portation, F. K. Edwards. Oxford University Press. —The 
Practice of Engineering Estimating, Percy H. Miller ; 
The Design of Alternating Current Machines, Kenneth 
Aston. Sir Isaac Pitman ami Sons, Ltd. Radio Upkeep 
and Repairs for Amateurs, A. T. Witts; Railway Track- 
Circuits, D, C. Gall ; Calculation and Design of Electrical 
Apparatus, W Wilson ; Modern Polyphase Induction 
Motors, Punga and Raydt, translated by H. M. Hobart; 
Automatic Street Traffic Signalling, H. H. Harrison and 
T. P. Priest. 

Geography and Travel 

Thornton Lutterworth, Ltd .—East Again, Walter Hands. 
Cambridge University Press.- - Letters and Diaries of 
A. F. R. Wollaston, selected and edited by Mary Wollaston. 
Country Life, Ltd. South African Summer, Dorothy Una 
Rateliffe ; Tramping Round London, “Fieldfare” ; Tramp¬ 
ing Holidays in Scotland, Tom 8. Hall. Grayson and 
Grayson, Ltd .— Twenty-six Years on the Bosphorus, Lady 
Noave, Hodder and Stoughton, Ltd. Senior Practical Geo¬ 
graphy, E. J. Orford ; Exercises on Ordnance Maps, E. J. 
Orford ; The World of To-day, L. Brooks and Robert- 

J. Finch, Macmillan and Co., Ltd. - First Russia, them 
Tibet, Robert Byron ; Inland Waters of Africa, S. aruf 
E. B. Worthington ; The Continent of Asia, Prof. Lionel 

W. Lyde. Methuen and Co., Ltd.- Nansen of Norway, 
Charles Turley ; In Scotland Again, H. V. Morton ; Far 
Vistas, Sir Percival Phillips; From Pacific to Atlantic, 

K. G. Grubb; Where the Mistral Blows, Susanna R. 
Day ; Smara: The Travel Journal of Michel Vieu- 
change. John Murray .—Edward W ilson of the Antarctic, 
George Beaver. Stanley Paul and Co.. Ltd. - Romance and 

I Realism in the Near East, Edith Nepean ; Kenya -To¬ 
day, Nora K. Strange ; In Asia’s Arms, Capt. S. E. G- 
Ponder. Sir Isaac Pitman and Sons, Ltd Homo and 
Overseas Googrnphy, vol. 3, Exploring the World, C. J. 
Bool. George Boutledge and Sons, Ltd. - A History of 
Exploration, Sir Percy Sykes. University Tutorial Press , 
Ltd .— Physical Geography and Mapwork, John By got. t; 
An Introduction to General and World Geography, John 
Bygott. 

Geology, Mineralogy and Mining 

Ernest Benn t Ltd .—Mineral Deposits, Prof. H. Louis. 
Crosby Lockwood and Son , Ltd.—In and under Britain. 
M. H. Haddock. McGraw-Hill Publishing Co. t Ltd.— In¬ 
troduction to Earth History, R. C. Moore ; Thin Section 
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Mineralogy, Rogers and Kerr. Macmillan and Co., Lid .— 
The Geology and Mineral Resources of Burma, Dr. H. L. 
Chhibber, Thomas Mnrby and Co. —The Determination 
of the Feldspars in Thin Section, Dr, K. Chudoba, trans¬ 
lated by Dr. W. Q. Kennedy ; Tertiary Faunas, Prof. A. 
Morley Davies. 

Mathematics and Physical Sciences 

Edward Arnold and Co.—Mass-Spectra and Isotopes, 
Dr. F. W. Aston ; Thomas Young, F.R.S., Frank Oldham ; 
Mechanics and Applied Heat. G. Bell and Sons, Ltd.— 
The Crystalline State, vol. 1, Prof. W. L. Bragg. Blackie 
and Son, Ltd.--A Textbook of Physics, E. Grimsehl, 
edited by Prof. R. 'TomasoheU and translated by Dr. A. 
Woodward and Winifred M. Deans, vol. 4 : Optics ; 
Mathematical Facts and Formula}, A. S, Peroival. Cam¬ 
bridge University Press. —Resonance Radiation and 
Excited Atoms. Prof. A. 0. G. Mitchell and Prof. M. W, 
Zemansky ; Atomic Theory and the Description of Nature, 
Prof, Niels Bohr ; Principles of Geometry, vol. 5, Prof. 
H. F. Baker ; Statics, A. S. Ramsey ; A Beginner's 
Guide to the Sky, E. Agar Beet. The Drama of Weather, 
Sir Napier Shaw. Chapman and Hall , Ltd. —Physical 
Mechanics, Dr. R. B. Lindsay. Constable and Co., Ltd. 
—Plane and Geodetic Surveying for Engineers, vol. 
2 : Higher Surveying (second edition), Dr. L. J. 
Comrie and Lieut.-Col. J. E. E. Craator. Charles Griffin 
and Co.. Ltd. —Thermostats and Temperature Regulating 
Instruments, Roosovolt Griffiths. McGraw-Hill Publishing 
Co., Ltd .—Introduction to Theoretical Physics, Slater 
and Frank ; Applied Hydro- and Aero-Mechanics, O. G. 
Teitiens ; Fundamentals of Hydro- and Aero-Mechanics. 
O, G. Teitjens; Electrons at Work, C. R. Underhill. 
Macmillan and Co., Ltd. — The Calculus of Finite Dif¬ 
ferences, Prof. L. M. Milne-Thomson. Methuen and 
Co., Ltd. —^Atomic Structure and Spectral Lines, Prof. 
Arnold Sommerfeld, translated by Prof. Henry L. Bros© ; 
Theoretical Physios, vol. 2 : Electromagnetism and 
Optics, Maxwell-Lorentz, Prof. Hildred Carlile ; Electro¬ 
magnetic Waves, F. W. G. White; Physical Con¬ 
stants, W. H. J. Childs ; The Galvanic Cell, Dr. J. A. V. 
Butler. Oxford University Press. —Wave Mechanics : 
Advanced Theory, Dr. J. Frenkel ; The Theory of Atomic 
Collisions, N. F. Mott and Dr. H. S. W. Massey ; Elec¬ 
tricity, J. G. Pilley ; The Electromagnetic Field, H. F. 
Biggs. Kegan Paul and Co., Ltd. —The Nature of Mathe¬ 
matics, Max Black. Sir 1 setae Pitman and Sons , Ltd.— 
Notebook of Mathematics, G. T. H. Cook ; First Year 
Building Mathematics, It. C. Smith. George Roulledge 
and Sons, Ltd. —Romping through Physics, Willi Gail. 
University Tutorial Press , Ltd.—-Mechanics and Hydro- 
etatics for Schools, F. Bnrraclough ; A First Course in 
Mechanics, G. F. Peaker ; Elementary Magnetism and 
Electricity, R. W. Hutchinson ; A First Course in Heat, 
H. G. Lambert and P. E. Andrews. 


Medical Science 

BaillUre, Tindall and Cox. The Nature and Treatment 
of Amentia, Dr. L. Pierce Clark ; Handbook of Psychiatry, 
J. H. Ewen ; History of Syphilis, Dr. W. Allen Pusoy. 
A. and C. Black, Ltd.—Dint in Health and Sickness, Dr. 
J. D. Comrie. J. and A. Churchill. —Recent Advances in 
Endocrinology, Prof. A. T. Cameron ; Recent Advances in 
Sera and Vaccines, A. Fleming and Dr. G. F. Petrie; 
Radiology of Bones and Joints, Dr. J. F, Brailsford ; 
Physical Treatment by Movement, Manipulation and Mas¬ 
sage, Dr. J. Mennell. William Heinemann, Ltd. —An 
Introduction t*o the Study of the Nervous System, E. E. 
Hewer and G. M. Sondes ; Clinical Contraception, Gladys 
M. Cox. Martin Hopkinson, Ltd. —Infantilism, E. Apert, 
translated by Dr. R. W. B, Ellis ; Pink Disease, Charles 
Rocaz, translated by Dr. I. J. Wood. H. K. Lends 
and Co., Ltd. —Rheumatism, Dr. M. B. Ray ; Textbook 
of Surgical Anatomy and Physiology, Dr. Norman Lake 
and Dr. C. Jennings Marshall; Chances of Morbid In¬ 
heritance, edited by Dr. C. P. Blacker. Methuen and Co., 
Ltd. —Food and Character, Dr. Louis Berman. 


Metallurgy 

Blackie and Son , Ltd. —Technique of Modem Welding, 
Prof. P. Bardtke. Chapman and Hall, Ltd. —The Hardness 
of Metals and its Measurement, Dr. Hugh O'Neill; A 
Manual of Foundry Practice, J. Laing and R. T. Rolfe. 
McGraw-Hill Publishing Co., Ltd .—Alloys of Iron and 
Silicon, Greiner and Stoughton ; Mechanical Vibration, 
Den Hartog; Principles of Metallurgy, Liddell and 
Doan. 

Miscellany 

W. and H. Chambers, Ltd .—Elementary Science, 
Sections 3 and 4, J. B. Guthrie, George G. Harrap and 
Co., Ltd .—The Book of Scientific Discovery, Dr. D. M. 
Turner. Grayson and Grayson, Ltd .—Peter down the Well, 
Prof. A. "M. Low. Hodder and Stoughton, Ltd .—The 
Golden Science Readers, Elsie V. M. Knight; Everyday 
Science, Book 3, H. E. Bean. McGraw-Hill Publishing 
Co., Ltd .—Tours through the World of Science, W, T. 
Skilling. 

Philosophy and Psychology 

George Allen and Unwin, Ltd .—How the Mind Works, 
Prof. Cyril Burt; Science and the Spirit of Man, JameB 
K. Feibleman and Julius W. Friend. G. Bell and Sons, 
Ltd. —Science and God, Bernhard Bavink ; Psychical 
Research, Prof. Hans Driesch, translated by Theodore 
Bestorman. Hogarth Press ,—New Introductory Lectures 
to Psycho-Analysis, Prof. Sigmund Froud, translated by 
W. J. H. Sprott. Jarrolds, Ltd.— The History of Sexual 
Relationship, B. Z. Goldberg. McGraw-Hill Publishing 
Co,, Ltd .—The Ape and the Child, W. N. and A. L. 
Kellogg. Kegan Paul and Co., Ltd.— The Psychology of 
Effective Speaking, Prof. T. H. Pear; Man and his 
Primate Relations, Dr. S. Zuckerman ; Indian Psycho¬ 
logy, Prof. Jadunath Sinha ; The Organism of the Mind, 
C. R. Heyer, translated by E. and C- Paul; Speech 
Disorders, Dr. Sara S. Hawk. Sir Isaac Pitman and Sons, 
Ltd .—Knowledge and Observation Tests, E. D. Speed and 
J. A. Aepdon. Williams and Nor gate,. Ltd .—The Emergence 
of Novelty, Prof. Lloyd Morgan ; Science, Religion and 
Man, Dr. Cornelius ; The Cosmic Awakening, C. Pleydell- 
Bouverie. 

Technology 

G. Bell and Sons , Ltd. —The Laboratory Workshop : a 
Simple Course in Apparatus Making and the Use of Tools, 
E. H. Duckworth and R. Harries, Ernest Benn, Ltd, — 
The Gramophone Record, H. Courtney Bryson ; Woollen 
and Worsted Raw Materials, J, R. Hind ; The Manu¬ 
facture of Gas, H. HolUngs ; Self Instruction for Students 
in Gas Supply (Advanced), Alwyne Meade ; "Gas World" 
Analyses of Municipal Gas Accounts. Cambridge Univer¬ 
sity Press. —The Bonding of Brickwork, W. Frost. Chap¬ 
man and Hall, Ltd. —A Symposium on Illumination, 
edited by C. J. Webber Grieveeon; Zapon and Nitro¬ 
cellulose Ester Lacquers, Prof. F. Zimmer, translated by 
I>r. H. K. Cameron; The Principles of Motor-Fuel 
Preparation and Application, Prof. A. W. Nash and Dr. 
Donald A. Howes. Draughtsman Publishing Co., Ltd. — 
Concrete Bunkers and Silos, W. Scott Wilson ; Processes 
of Seamless Steel Tube Manufacture, R. S. Betteridge* 
Charles Griffin and Co., Ltd. —Electrical Technology, 
W. W. L. Horwood ; The Storage of Petroleum Spirit. 
Sir A. Cooper-Key, third edition revised by Sir Thomas 
Crozier and Lieut.-Col. R. A. Thomas. Leonard Hill , Ltd. — 
Nifcro-Cellulose Lacquer Manufacture, R. G. Daniels ; The 
Manufacture of Lakes and Precipitated Pigments, A. W. C* 
Harrison ; Fuel Testing, G. W. Himus. McGraw-Hill 
Publishing Go., Ltd. —The Technical Man sells his Services, 
E. Hurst; Air Conditioning, Moyer and Fittz. Oxford 
University Press. —Teclinioal and Commercial Education 
in England, A. Abbott. Sir Isaac Pitman and Sons, Ltd. 
—Technical Thermodynamics, Prof. W. Schttle, trans¬ 
lated by E, W. Geyer. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
con he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications ,] 

Change of Magnetic Susceptibility of Platinum, 
Copper and Silver caused by Cold-Working 

A few years ago 1 we reported the result of an 
investigation on this subject. In spite of the fact 
that many workers have repeated the investigation, 
this important problem has not yet been completely 
solved. It is well known that the susceptibility of 
non magnetic metals is greatly affected by tho 



Fig. 1. Platinum. Penalty change by oold-worklng, from 
SI *640o to 21 0406. 


presence of a very small amount of ferromagnetic 
impurity, and that this disturbing effect can be 
eliminated by measuring the susceptibility in different 
magnetic fields and by extrapolating these values to 
an infinite field. 

The oold-working was given to metals by means of 
a large press, the total maximum pressure amounting 
to 800 tons. The measurement of susceptibility was 
made by means of an improved Weiss's electro¬ 
magnetic method. In general, the density of a metal 
diminishes by cold-working or residual internal stress. 
The result of measurement of the susceptibility for 
three annealed metals, platinum, copper and silver, 
is given below, the effect of ferromagnetic impurities 
being eliminated in the above way i — 

Pt Cu Ag 

x«l *100 X10**, —0 0848 x -0*180 X 10-* 

Figs. 1, % 8 show respectively x-ourves of these 
metals plotted against 1/Hin the case of cold-worked 


specimens and also the same specimens annealed in 
vacua. It is seen that the value of xsr- » of the cold- 
worked platinum is slightly less than that of the 
annealed metal, while the same value for copper and 



Flo. 2. Copper. Penalty change by cold-working, from 8-9621 
to 8-60403. 

silver is numerically greater in the case of oold-worked 
specimens than in the case of annealed specimens. 
The change of the diamagnetic susceptibility of 


X 



copper and silver to a paramagnetic, is now shown 
to be the effect of impurity of iron, as already re¬ 
marked by Xussmaan and Soemann, 





666 


NATURE 


October 7 , 1933 


Theoretically considered, the magnetic suscepti¬ 
bility is affected by the volume expansion caused by 
the internal stress in two different ways :—(1) the 
change of paramagnetic susceptibility due to the 
diminution of free electrons oaused by the expansion ; 
(2) the change of diamagnetic susceptibility due to 
the increase of bound electrons oaused by the ex¬ 
pansion. 

Now, according to W. Pauli, L. Landau and L. 
Posenor*, the first change of susceptibility is given by 

2 2 1 \ 
*X»=3 W iTji (— 8 p-'*a ,/ '8p+3«- , /*p- , «8(*). 

where O —2*21 x 10' 14 , L — Loschmidt’s number, W — 
atomic weight, p = density, a=number of free electrons 
per atom. 

According to Somraarfeld*, the second change of 
susceptibility is given by 


3*1X1*84X10-* 

8x.=- w —~ 


1 

3 


a~*^Sa. 


Hence 8x = 8xi + 8x«* 

K. Honda, T. Nishina and T. Hirono 4 have given 
an expression for 8a, namely, 

* A /47rp\®«* 8p 

Sa= 3l3]ffj T' 

where A =2*261 X 10* 11 Z°'* u and M=mass of the 
atom, p, fip and a, 8a being known from the experi¬ 
mental data, all the quantities in the expression for 
8x are known and, therefore, 8x can be calculated. 
The results of this calculation for platinum, copper 
and silver are respectively, 


a* ’023x10’*, —0*064X 10'*and -0 010x10 *; 


while those observed are 


«-0 030x10-*, -0 078x10 * and -0*011x10-*. 

Thus the agreement between the theoretical and 
observed values is satisfactory. Therefore, it is to 
be concluded that the effect of cold-working on the 
susceptibility is a real one. 

Kotab6 Honda. 
Yosomatsu Shimizu. 

Research Institute for Iron, 

Steel and other Metals, 

Sendai, Japan. 

June 21. 


1 K. Honda and Y. Shlmltu, Natueb, 188, W0; 1930. 

• Z. PAW., 41, W ; 1927; 64, 629 ; 1930 ; 78, 309 ; 1932. 

• Z. Phyt., 78, 283 ; 1982. 

4 Z. PAw., 76, 80 ; 1932. 


Nuclear Moment of Tantalum 

Some time ago the spectrum of tantalum was 
chosen as a subject of investigation in this Labora¬ 
tory. The hyperfino structure of the spectrum of 
tantalum had not been dealt with in the literature 
of the subject, so far as we are aware. 

With a 21-ft. grating in an Eagle-mounting, 
nearly all the lines of the spectrum proved to be 
complex. The dispersion, however, being so far 
from sufficient, the use of interference apparatus 
was necessary. We therefore used a Hilger quartz 
Lunomer plate combined with the 21-ft. grating in 
a stigmatic mounting with a concave mirror, so that 
both instruments gave crossed spectra. As a light 
source we used a horizontal arc of 6 amp. between 
two rods of tantalum with a diameter of 2*5 mm, 


and a pole distance of 1 mm. The aro burned in a 
current of air of 1*5 cm. pressure. 

Mr. C. C. Kiess, of the Bureau of Standards, kindly 
sent us the preliminary list of terms of the aro 
spectrum, for which we are very much indebted to 
him. Grace and MacMillan 1 have recently reported 
their investigation of the hyperfine structure of 
tantalum, and they suggest for the nuclear moment 

the value 1 « £ /*/2tc, without definite proof however. 
Some of our preliminary results lead to the same 
conclusion by a different way. 

From the complexity of some of the lines, it is 
evident that the nuclear moment is rather large. In 
this case the combinations of terms with high J r - 
values will give so many components, that one cannot 
expect to obtain complete resolution. Even in the 
ease of lines of the ‘flag’ type, it was difficult to 
ascertain the number of components. Moreover, the 
application of the interval rule may lead in this case 
to erroneous conclusions. The combinations of small 
J -values seemed to us therefore more suited to give 
the nuclear moment. From the lines X 3996*32, 
4 i\ /s - 4 P # o a , and X 4692-06, *D l/t - 4 P®, we find 
that the 4 P 8 ° a level is fourfold with intervals : 0-418, 
0*330 and *0*253 cm/ 1 . 

Application of the interval rule for different /- 
values gives the following result: 

/**6/2 : 0*418 : 4-0*105 0*380 :3-<0*H0 0*253 :2-0-127 

/ —7/2 : 0*418 : 6««0*084 0*330 : 4 ~0*08a 0*263 : 8-0*084 

/ **9/2 : 0*418 : 0-0*070 0-330:5^0 066 0*263 : 4 - 0*063 

Hence we obtain for the nuclear moment the value 

I -»*/ 2 n. 

J. H. Gisolf. 

Laboratory “Physics”, P. Zeeman. 

The University, 

Amsterdam. 

1 Phy*. Rev., 44, 826 ; 1938. 


Upper Pressure Limit of Ignition 

On the basis of their experimental data, Hinshel- 
wood and Grant 1 arrive at the conclusion that the 
rupture of the reaction chains in the gas phase is 
duo to ternary collisions, the latter fact being respon¬ 
sible for the existence of the upper pressure limit. 
A similar view was expressed by me in 1930 as the 
result of the experimental work carried out at the 
Leningrad Physical-Technical Institute. As early as 
then, I believed that the existence of the upper limit 
could be interpreted only on the assumption of the 
deactivation process in the gas phase being due to 
ternary collisions. Indood, the velocity of a chain 
reaction is w ** n 0 /p —8, where n 0 is the number 
of initial centres, p the probability of rupture, and 
8 that of branching. The condition for the existence 
of an upper limit is p — 8 — 0. If both breaking and 
branching of chains are due to double collisions, the 
values of p and 8 will depend on the same order of 
the pressure, which leads to the absence of any 
upper pressure limit of ignition. For the existence 
of an upper limit, p should depend upon a higher order 
of pressure than 8. Thus, for example, if the branching 
of chains required double collisions, their rupture 
should be brought into relation with ternary collisions. 

According to Hinshelwood and Grant, the relation* 
ship between the value of the upper limit and the 
temperature T is p t ** A e ' s t RT ' It may be readied 
that the same equation can be found in our 
paper of 1930* on the oxidation of hydrogen and o£ 
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carbon monoxide. The expression has been partly 
derived from data obtained at Leningrad and partly 
from those published by Hinahelwood and Thompson 
in 1929. The activation energy for H, 4- O, was 
found to be 22,000 cab, which does not differ much 
from the corresponding value (25,000) given by 
Hinahelwood and Grant. 

Hinahelwood and Grant further state that, con¬ 
trary to theoretical considerations, which lead to the 
relationship p x — B t m WRT t the value of the lower 
limit does not actually depend on temperature. I 
again refer to our paper, where the value of the 
lower limit was shown to vary with temperature 
according to the expression ac‘i*- 000 //er. It may be 
added that, within the limits of experimental error, 
14,000 is lialf of 25,000. The problem of the relation¬ 
ship between the values of the upper and the lower 
limit will be discussed in another paper which will 
appear in the next issue of the Phys. Z. Sovjetunion . 
So far as the oxidation of hydrogen and of carbon 
monoxide is concerned, the theoretical equation 
plpt *= constant will bo shown to hold good. 

In our paper of 1930, already cited, I have advanced 
the following scheme for the development of chains i 

O + H t » H s OJ; H a O* + O, - H,0 +0+0 

In 1929* a similar scheme was proposed for CO -f O,: 

O 4 CO « CO/; CO/ 4- O t CO, + 0+ 0. 


Internal Temperature of Stars 
It may be of interest to notice that the investiga¬ 
tion of the process of thermal transformation of light 
elements in stars 1 enables us to cheok the upper limit 
for the temperature of internal regions. In foot, so 
far as lithium is present, for example, on the star 
surface, it is natural to accept that it is in equilibrium 
with the lithium content in the internal regions of the 
star near the stellar nucleus, where the production 
of different elements takes place. On its way. 
from the stellar nucleus through the hot regions 
of the star, lithium atoms will be partly destroyed 
by thermal collisions with hydrogen atoms (Li 7 
4- H 1 2He 4 ) and will not reach the surface at all 
if the temperature of the internal regions is too high. 
For the rato of the reaction in question we have : 




-ZirZe'jhv 

e ■ o* JY* 47w , r 


m 

27T kTi 


( ) .e dv{ 1) 


where Z is the atomic number of the element, v and 
N the velocity and density of protons, and T the 
absolute temperature. 

Calculating the integral we obtain : 

XT -3/2 (m/kT ’)*'• (ZirZe'lh)' 1 ' 

h m , j t{kT)il t e (li) 


On the other hand, in the time l/a> a lithium atom 
will travol through the distance 


In a paper dated 1932, Hinahelwood, Thompson and 
Hadman 4 give a somewhat modified scheme of the 
development of chains : 

O + CO + O, o CO* + 0 + 0. 

Attention is invited to the foot that, since, in the last 
scheme, the development of chains is brought into 
relation with ternary collisions, it would require 
quadruple collisions for the rupture of the chains 
in the gas phase to account for the existence of the 
upper pressure limit of ignition. In view of the above, 
it seems that my scheme is to be preferred. 

N. N. Semenoff. 

Leningrad. 


1 Hinahelwood and Grant, Proc. Roy, Soc, t A, 141, 29; 1983. 

* Kopp, Kowalaky, SaguUn, Semenoff, Z . phy$. Chem., 6 J9, 807; 
1980. 

* Semenoff, Chem . Rev,, 6, 847 : 1929. 

4 Hinahelwood, Thompson, Hadman, Proc, Roy . Soc A, 183, 297 ; 
1932. 


I thine it moBt useful that different lines of attack 
should be compared and contrasted, and am very 
pleased to associate myself with the publication of 
the above note. My indebtedness to the general ideas 
of Semenoff has been acknowledged paeeim, though in 
the present instance I must remark that the upper 
limit of the hydrogen-oxygen reaction was discussed 
by Hinahelwood and Thompson in 1929 1 , where the 
theory of some kind of gas phase deactivation was 
put forward and the fact that chain breaking must 
depend upon a higher power of concentration than 
chain starting was implicitly taken into account. 
The paper of Grant and Hinshelwood contained a 
quantitative re-investigation of the matter, yielding 
what Seemed definite proof of the ternary collision 
hypothesis. With regard to the third point in the 
above letter, it should be remarked that Grant and 
Hinshelwood explained the influence of temperature 
oh the lower limit, at least to their own satisfaction. 

C. N. Hinshelwood^ 

1 JPwe, Roy, A, 188* 610; 1989. 


I ~ VD]ti (2) 

where the d iff as ion coefficient D is given by the 
expression : 

D ~ (kT)'l*lW a M (2>) 

Here N 1 is the total number of atoms in a cubio 
centimetre, c the cross-soction of collision, and M 
the atomic weight of the atoms in question. 

Using (l l ) and (2 1 ), we obtain from (2): 

7 J^W!_8/4(m/lT)‘/*(2ir2 e i/A)>/* 

~ *M»' 'U*Ze*Y '■ e t 3 ' 

Aooepting N ~ N 1 ~ 10* 4 and o ~ 10’ w cm.*, we 
obtain for lithium (Z ~ 3) the following numbers : 


T (C*) 

10* 

fix 10* 

10’ 

6 x 10 T 

10* 

l (cm.) 

10 M 

10“ 

10* 

10 

1 


From this table the conclusion is reached that 
either lithium is present on the star surface only 
occasionally or that no regions with temperatures 
of more than several millions of degrees can exist in 
the interior of a star. 

G. Gamow. 

Ksoochia Bosa, L. Landau. 

Khibini. 

Aug. 10. 

1 Atkinson and Houtermane, Z. Phyt., 54, 650; 1929. 


Liberation of Electrons from Surfaces by Ions and 
Atoms 

Owphant and Moon 1 recently proposed a theory of 
electron emission at ion collisions, and succeeded in 
interpreting the data of Oliphant*. They differentiate 
two kinds of liberation of electrons : an emission of 
electrons due only to the kinetio energy of the im¬ 
parting ions, and an emission which results essentially 
from the neutralisation of the ions at the surface. On 
the basis of this theory one would expect to find oh 
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apjpeoiahle difference in the electron emission of their kinetic energy, end hence, will depend closely 
surfaoes upon bombarding with neutral atoms and on their velocities and will disappear with decreasing 
with ions. This difference ought to be distinctly energy. As the liberation of electrons by ions, how- 
notioeable at low velocities. ever, is due partly to the neutralisation effect, and as 

We have investigated the electron emission of this effect certainly depends little on velocity, we 

metal surfaces on bombarding with hydrogen, helium, have to expect that the emissions of electrons by 

neon and argon ions of varying velocities and with ions should not completely disappear with decreasing 

helium, neon and argon atoms of corresponding energy but more or less tend to approach a constant 

velocities. The apparatus was designed to permit value. This coincides with what we have observed, 

work with both ions and atoms, and the same surface Further, we find that at low velocities the ion with 
was used in every run. Atoms driven at known the higher ionisation potential has also the higher 

velocities were generated by neutralisation in their emission coefficient; whereas at high energy the 

respective gases ; the number of atoms was deter* emission coefficients of ions and atoms, though being 

mined by measuring the rate of neutralisation during of the same order of magnitude, seem to depend 

each experiment. The investigation was carried out chiefly on the mass of the importing particles. 

Further details and a complete 
discussion of this investigation will 
appear shortly. 

H. Kallmann. 

A. Rostagni. 

Kaiser Wilhelm-Institut fur 
physikalisohe Chemie und Elek- 
troohemie, Berlin-Dahlem. 

Aug. 31. 

1 OUphant tad Moon, Proc. Roy. Soc. t A, W, 
888: &30. 

• OUphant, Proc. Roy. Soc., A, 187, 873; 1080. 


Separation of the Isotopes of 
Hydrogen 

As soon as it was known 1 that 
the heavy isotope of hydrogen could 
be separated by electrolysis, experi¬ 
ments were started in this Laboratory 
to elucidate the mechanism of the 
separation. 

It has been found that in alkaline 
solution with nickel electrodes, the 
efficiency of separation depends upon 
the current density and the concen¬ 
tration of the electrolyte. Using 10 
per cent potash, the degree of con¬ 
centration is very small unless the 
current density is kept below (M 
amp. cm.* 41 , but with dilute potash 
(0*3 per cent) separation can be 
obtained with current densities as 
Fig. i. high as 0-6 amp. cm." 1 . These 

results, which are in general agree- 
over an energy range of 0-000 volts. The production ment with those of Lewis*, suggest that the necessary 

of atoms through neutralisation was found to be condition for the separation is that the hydrogen ion 

practically independent of the velocity down to should itself be discharged at the electrode*; for this 

about 0 volts. We were unable to detect a decrease reason experiments were carried out in acid solution, 

in the number of neutralisations upon lowering the Lead electrodes were used and the electrolyte was 

velocities. 5-10 per cent sulphuric acid. 10 litres of water were 

The electron emission coefficients k are shown reduced to 1 c.o. in three stages with the following 

logarithmically in Fig. 1. The broken lines represent results : 
the emission coefficients of the ions, the solid lines 
those of the atoms. In the large energy regions the 
curves approach each other closely, but they diverge 
considerably for low energy values. While the emission 
coefficients of the atoms fall very rapidly with 
decreasing velocities, those of the ions, as has already 
been noted by other authors, approach a limiting 

value. This large difference between the emission , . ,, v 

coefficient of atoms and ions may be easily under- The efficiency of the separation is measured by the 
stood in the light of the above mentioned theory. The value of the coefficient * in the assumed relation- 
liberation of electrons by atoms can be due solely to ship, percentage loss H* I/* percentage loss HL 
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To calculate a for the first stage in has been assumed 
that the water initially contained 1 part in 5,000 
of the heavy isotope 4 . 

These results show that the separation occurs 
when the hydrogen ion itself is discharged. A possible 
explanation of the small degree of separation in the 
second stage is that H B does not show over-voltage. 

C. H. Colluc. 

Clarendon Laboratory, 

Oxford. 

Sept. 13. 

1 Lewis, J, Amer. Ch«m. Soc 55, 1297 ; 1938. 

• Lewis and Macdonald, J, Chem. Phyi. t 1, 541 ; 1953. 

• “GmeUns Handbuoh dor anorganisohen Chemle*\ 2 H., 209, 1027. 
‘ Bleakney and Gould, Phys, R$v., 44 ; 1933. 


mounted and put on display later. A number of 
photographs of this specimen were taken by Mr. 
Milton W, Holden. Copies of these have kindly been 
presented to our collection of such—the largest ih 
the world. 

For twenty years I have been recording occurrences 
of Rhineodon in various oceans, and I am pleased 
to add another to the list. For the data on which 
this note is based, I am under obligation to Mr. 
Astor, who has added to the records of the whale 
shark in all the oceans the sixty-seventh specimen, - 

E. W. Gtrocuna. 

American Museum of Natural History, 

77th Street, New York. 

July 14. 


A Second Whale Shark, Rhineodon typus, at the 
Galapagos Islands 

In 1927, I recorded in Science the presence of the 
whale shark in the Galapagos Archipelago. This fish 
was seen on June 9, 1925, by Prof. W. K. Gregory and 
Mr. John Toe-Van of Dr. William Beebe’s Arcturue 
Expedition. It was not captured but was seen under 
t the stem of the ship and within 2-3 ft. of the surface. 
It soon sank, but not until it had been definitely 
recognised as a whale shark. 

Included in my note were two other records of 
Rhineodon typue on the Pacific coast of South 
America ; a specimen taken at Callao, Peru, in 1873, 
and another in the Bay of Panama in 1884. The 
two Galapagos specimens bring the total to four for 
this region. 

In the spring of 1933, while Mr. Vincent Astor of 
New York was cruising among the Galapagos Islands, 
a specimen of this huge fish was seen and captured 
in Elizabeth Bay, Albemarle Island, on March 11. 
It was swimming at the surface but sounded imme¬ 
diately when harpooned. For an hour and a half 
it towed the launoh, weighing about three tons, at 
varying speeds (at times as great as six knots) and 
mostly in circles. Then it came to the surface and 
swam about sluggishly for about two and a half 
hours before it succumbed to repeated harpooninga 
and a number of shots from a heavy rifle. The 
original harpoon was so firmly driven into its thick 
hide that it never came out, although it was by the 
harpoon line that the boat was towed about. Com¬ 
ment was made at the time that the fish offered no 
resistance and put up no such fight as one would 
expect from a shark of its size. 

The weight of this specimen could not be definitely 
determined, but Mr. Astor estimated it at about 
three tons. This was based on the fact that to get 
it aboard the yacht it was necessary to use the two 
davits by which the three-ton launch is lifted aboard. 
This is probably an under- rather than an over¬ 
estimate. 

This 23 ft, fish was a young specimen. The fish 
has been measured up to 45 ft. by Swinburne Ward 
in the Seychelles Islands, in the western Indian 
Ooean. H. M. Smith has estimated one at 60 ft. 
taken in a fish trap of that standard length in the 
Gulf of Siam. Several whale sharks have been taken 
in Florida waters and off Havana which measured 
BM5 ft. ‘over all’. A i scale model of a 32-ft. 
specimen is on display in the Fish Hall of the 
American Museum of Natural History. The tail of 
the ftafe under consideration has been presented to 
4b Mr. Astor and will probably be 


Sickle-Fibres of the New Zealand Romney Lamb 

Sickle-fibres have recently been the subject of 
communications to Nature by Prof. J. E. Duordem 1 
and Dr. S. G. Barker*. In a minute study of a fibre 
selected by Prof. Duerden as a typical sickle-fibre 
from a Blackface lamb. Dr. Barker found that along 
the sub-apical portion, between the sickle-shaped tip 
and the definitive fibre grown after birth, the area 
of cross-section was very little smaller, if at all, 
than that of the sickle region. 

The New Zealand Romney is often accused of 
‘hairiness*, that is, coarse medullation, but the breed 
as a whole is much less hairy than an avowedly hairy 
mountain type of sheep. I am not familiar with the 
Blackface birthooat, but perhaps the coarseness of 
the sub-apical region of the representative fibre 
described by Dr. Barker is one expression of the 
hairiness of the breed. It is the purpose of this note 
to report that in the New Zealand Romney, though 
fibres with a coarser sub-apical region are plentiful, 
sickle-fibres abound in which the sickle-end is well 
medullated, while the sub-apical portion is free from 
medulla or very slightly medullated, and that such 
fibres are seen in the W.I.R.A. rotator to have every 
axis of a portion of the sickle-end greater than any 
axis whatever in the sub-apical region. This fact is 
of some theoretical interest to me, for I look upon 
this sub-apical thinning as one expression of the pre¬ 
natal cheok, a phenomenon which appears to me* 
not primitive, but specialised. 

Now that Dr. Barker has told mo about it, I detect 
within my thick siokle region the rotation of the axes 
of the cross-sectional ellipse. As a non-mathematician, 
I welcome Dr. Barker’s treatment of this material. 
The hairs of mammals, growing only at the basal end, 
record the resultants of the changing forces at work 
in the follicle. These autographio records, pushed 
out in profusion from the drin of mammals, await 
the interpretation of any morphologist or physicist 
who may be able to decipher them. Casting my eye 
over a mob of sheep I have come to look upon each 
animal as an island universe, not of spheres, but of 
filaments, and from the mathematical study of these 
objects much illumination is to be expected. 

F, W. Dry. 

Massey Agricultural College, 

'Palmerston North, 

New Zealand. 

Aug. 7. 
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Occurrence of Craspedacusta sowerbii, Lankester, in 
Monmouthshire 

At the end of August one of my students, Mr. H. 
Jenkins, Bent mo somo medusas which he had found 
in a reservoir at the Bed well ty Pits Colliery, Tredegar, 
Monmouthshire. They proved on examination to 
belong to Craspedacusta sou>erbii t Lankester. The 
medusae were very numerous and ranged from quite 
small specimens to those measuring at least half an 
inch in diameter. The reservoir was originally 
constructed to feed the boilers of the colliery, and is 
divided into throe compartments. The meduste were 
found in the central compartment only. This is 
80 yards long, from 4 to 14 yards wide, and from 2 to 8 
feet deep. 

The water entering the reservoir is drainage water 
from the surrounding mountain-sides, which enters 
by two main inlet streams. There are no outlets 
except the pipes to the boilers and an overflow in 
very wet weather. The reservoir has been stocked 
from time to time by the local angling society with 
fish (perch, tench, roach and rudd) and with fresh¬ 
water snails and mussels. No traces of the medusa 
were found in the inlet streams or in the Bedwellty 
Park ponds and the River Howy in the neighbour¬ 
hood. This occurrence seems to me to be sufficiently 
remarkable and interesting to place on record. 

W. M. Tattersali.. 

University College, 

Cardiff. 


Spawning of Trout 

The; remarks in Nature of August 26, p. 325, on 
the spawning of non-migratory trout raise some 
interesting points. In the Wiltshire and Hampshire 
chalk streams, an occasional trout is caught in 
September, which by its appearance is almost ready 
for spawning, but on these rivers spawning extends 
right up to the New Year. 

The statutory close season on the Avon begins on 
October 16, and there is much controversy amongst 
fishermen of experience with regard to the right date 
to stop fishing. It is quite usual for fishing to cease 
on September 30, and the reason given is almost 
always that the fish before spawning feed more 
readily and are too easily caught. A minority assert 
that the fish riso well in the first week in October, 
are in excellent condition, and that some of the 
older fish, which are better out of the water, are 
taken. It will be seen that the trend of opinion here 
is contrary to the suggestion that there is a pre* 
spawning period of abstinence from food, or altema* 
tively the date of general spawning on these rivers is 
rather later than that suggested in the note in Nature. 

It is a matter of common experience that trout, 
which are shy risers, are often taken late in September 
on fancy flies, when they are not taking the natural 
fly, which argues an abnormal appetite at this period. 

A. H. Hall. 

Woodlands, Famborough, 

Haute. Sept. 5. 


Mr. Hall’s letter indicates that the problems in 
the life-history of the brown trout referred to in 
the note in Nature of August 26, p. 325, have an 
interest for anglers and owners of fisheries. It also 
shows that anglers themselves may assist with data 
that merit consideration. As Miall said many years 
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ago, "much information . . . oan be extracted from 
anglers by those who speak their language” (L. C. 
Miall, "The Natural History of Aquatic Insects”). 

It is likely that there are differences in the length 
and time of the spawning season in different types 
of river environments, and that meteorological 
factors may also exert a significant influence. That 
evidence on these points should be made available 
by those in a position to observe the facts is very 
desirable. 

The question whether the trout’s normal feeding 
is discontinued or diminished as spawning time 
approaches is one that can only be finally answered 
by the methods of exact research. 

The Writer of the Note. 


Strawberry Root Rot in England 

During the past five or six years I have been 
specially interested in strawberry ‘black root’ or ‘root 
rot’ in relation to its effect on the deterioration of 
strawberry plantations in America, especially in 
Ontario, Canada. In many localities in the United 
States of America and in Canada ‘root rot’ is a factor 
of great importance and is considered by many as 
being one of the fundamental causes of ‘failure’ 
in strawberry cultivation. So important is this 
trouble considered to be that it is now being critioally 
studied in many laboratories in the United States of 
America and in Canada, among others at St. 
Catharines, Ontario, Canada, by Walker and Hilde¬ 
brand under my direction. 

Various fungi have been isolated from the root 
lesions, and at St. Catharines, Ontario, Walker 1 has 
obtained evidence that one of these, a Rarmtlaria sp, 
is pathogenic.. Strong and Strong 4 , working in 
Michigan, have also shown that root rot (black root) 
may be caused by Coniothyrium sp. and by Hainesia 
lythri. Also Zeller 4 in Oregon has demonstrated that 
Rhizoctonia Solaivi is the cause of a similar root rot 
condition in Orogon. What appears to be a similar 
disease has also been reported from Washington, 
Utah, Now York, in the United States of America; 
and from Australia, Scotland and France. 

The symptoms of ‘root rot’ are a general laok qf 
vigour throughout the plant resulting in pronounced 
dwarfing of leaves and petioles, and a much reduced 
root system. The leaves take on a brownish tint and 
in time wilt and die. On the root, definite and con¬ 
spicuous black lesions are apparent. In severe attacks 
the bulk of the lateral roots rot away, and the main 
roots show a profusion of black lesions. 

Shortly after my arrival in England (on a year’s 
visit under the ‘exchange’ system) I had occasion to 
visit a number of strawberry plantations in various 
parts in the south and west of England, and ray interest 
was immediately roused by the fact that in many 
plantations numerous plants showed symptoms qf 
disease similar to those associated with ‘root rot* 
in Canada. On examining the roots of such plants I 
found that definite lesions were present on the larger 
roots and that root laterals were very scarce, a con¬ 
dition found in our 'root rot’ disease in Canada. 
From general observations, therefore, it appeared as 
though there was present in England a root rot 
disease very similar in appearance to that found in 
Canada and the United States of America. 

To ascertain if this was actually the case, isolations 
were made from lesioned toots and many fungi have 
been thus obtained. Of these, many were obvioady 




October 7, 1933 


NATURE 


571 


saprophytes, but others are being tested for patho¬ 
genicity. Already suocess has been obtained in that 
a species of Coniothyrium, so isolated, has consistently 
produced the disease in inoculation tests. 

In a preliminary inoculation test strawberry plants 
grown in sterilised soil were inoculated with an 
infusion obtained by macerating affected roots taken 
from plants showing root rot symptoms. Within a 
month definite lesions appeared on the roots of the 
inoculated plants. Isolations were made from these 
lesions and further inoculations were carried out 
with the pure vultures of the organisms obtained. 
One of these, a species of Coniothyrium , has produced 
typical root rot lesions. 

These observations and findings indicate that there 
is in Britain a strawberry root rot that is similar— 
though not necessarily identical in cause and effeot 
—to that found in Canada and in the United States 
of America. Whether the trouble in this country is 
one disease or a congeries of several, and what is tho 
r61e, under Kent and Sussox conditions, of the 
organisms associated with the root lesions are prob¬ 
lems that are now boing investigated at East Mailing, 
as a result of these preliminary observations and 
experiments. 

It would be most interesting and valuable to 
exchange ideas and even material with others already 
investigating these problems under different climatic 
conditions. The writer’s address will bo Plant Patho¬ 
logical Laboratory, East Mailing Research Station, 
Kent. 

G. H. Berkeley 

(Pathologist-in-Charge, Laboratory of 
Plant Pathology, St. Catharines, 
Ontario, Canada). 

East Mailing Research Station, 

East Mailing, Kent. 

Proe. Canad. Phytopath. 

ventilation* on the Black 
, 1041-00; 1031. 
oaiucd by Rhyzootonbt. 


1 Walker, A, R., Strawberry Root Rot. 
Aw., 10-19; 1929. 

‘Strong, H. C., and Strong, M. C., In 
Boot of Strawberries. Phytopathology* 21 
1 ZeUer, ft. M. f A Strawberry Disease 
Oregon Agric. Bccpt. Sin* Bull.* 296, 1932. 


Origin of Tektites 

Australian observers have been most interested 
in the article by Dr. L. J. Spencer 1 on the origin of 
tektites, and more particularly on the origin of aus- 
tralitea. In his reply to Mr. F. Chapman, Dr. Spencer* 
suggests that the term tektites is synonymous with 
“aerial fulgurites”. That the australites are not 
aerial fulgurites is surely proved by their remarkably 
limited distribution. I am familiar with the slaggy 
siliceous material from the Henbury craters, but 
that bears no resemblance to the material nor the 
forms of the australites. It is nearly a century since 
Darwin first figured the australite and theorised as 
to its origin. Since then many theories have been 
put forward, but none has made so great an appeal 
for tentative acceptance as the meteoritio one. A 
positive teat for nickel in australites would support 
this hypothesis. 

Chas. Fenner. 


University of Adelaide. 
« July 24. 



The term “aerial fulgurite” was suggested by, and 
has reference to, Mr. F. Chapman's theory of the 
origin of tektites. In addition to the slaggy siliceous 
material from the Henbury meteorite craters, small 
glassy bombs of silica-glass have more recently been 
found by Mr. R. Bedford. Some of these are figured 
in the Mineralogical Magazine (September, 1933, 
plate 18), and they show a certain resemblance in 
form, as well as in chemical composition, to australites. 

On the same plate are figured minute spheres 
(0*01-0 *05 mm. diam.) of nickel-iron isolated from 
the silica-gloss of the meteorite craters at Wabar in 
Arabia, in some specimens of which they are present 
in vast numbers (two million per cubic centimetre). 
These evidently represent a rain or fine drizzle of 
condensed iron and nickel from the vaporisation of 
the meteorite. 

Similar metallic spheres attracted by a magnet are 
also abundantly present in some specimens of Darwin 
glass from Tasmania, but they are less prominent 
in the Henbury silica-glass. In micro-sections of 
australites and of tektites from Indo-China a few 
blaok spots of similar dimensions and showing a 
metallic lustre by reflected light can usually be found 
if patiently searched for—but here they are rare. 

The ineteoritic theory of the origin of tektites is 
certainly one that appeals to the imagination, but 
in reality there is not a single fact that oan be 
adduced in its favour—the evidence is entirely 
negative. From the data recently supplied by 
meteorite craters we have now at least some scraps 
of positive evidence. Some further evidence will 
perhaps be supplied by the air survey referred to in 
the Times of August 24, which is to be undertaken of 
tho goldfields in the desert regions of Western 
Australia. 

L. J. Spbnobr. 

British Museum (Natural History), 

South Kensington, London, S.W.7. 

Aug. 29. 


Pigmies Making Fires 

In the review of Dr. P. Schebesta’s book in 
Nature of August 12, it is stated that “Although 
the pigmies use fires and are familiar with the use 
of tho fire-drill among the surrounding peoples, they 
do not make fire themselves”. This refers to the 
j>igmies of the Ituri forest, but a couple of hundred 
miles to the south, the pigmies of the forested high¬ 
lands west of Lake Kivu certainly do make fires. 
The Cockerell-Mackie-Ogilvie expedition obtained a 
moving picture of the whole operation, taken by 
Miss Alice Mackie. The sticks used, and the entire 
procedure, agree almost exactly with the methods 
of the Australian blacks, as shown on a film we 
obtained when in Australia. It is extremely interest¬ 
ing to see this identity of method among primitive 
peoples so far removed from one another. The pigmies 
of the Kivu district may be appreciably different 
in some respects from those of the Ituri (it has been 
claimed that the Kivu gorilla is separable from that 
of the oountry northward, but apparently on very 
slender grounds); a picture of their chief will be 
found in Natural History , 1932, p. 403. 

T. D. A. Cockerell. 

University of Colorado, 

Boulder, Colorado. 

Sept. 10. 
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An Unexplored Culture-Area in Yucatan. An account 
of discoveries of ruined cities discovered on a journey 
of archaeological exploration in Campeche has 
recently been published by Mr. Cyrus Longworth 
Lundell (Proc. Amer. Phil . Soc *, Philadelphia, 72, 

No. 3). The area, which was approached up the 
Champoton River, lies midway between the two great 
regions of Mayan civilisation, the Southern, which 
reached its apogee about a.d. 731, and the Northern, 
which centred at Chichen Itzd and attained its 
highest development in the two centuries after 
A.D. 1263. Important as a link between the two 
cultures, this country was archflBologioally unexplored. 
The first site to be discovered was that of Calakmul, 
which is now being excavated under the direction of 
Dr. Silvanus P. Morley and has proved to be one of 
the most important cities discovered in recent years, 
ranking with Copan, Tikal and Palenque. The second 
site to be discovered was Nohoxna, a city built on a 
natural acropolis, twenty miles to the south-west of 
Calakmul, which appears to have been a great 
astronomical observatory, as well as one of the most 
important Mayan oeremonial centres. Nine stelae, a 
“Mound of the Three Temples”, a “oastillo”, excep¬ 
tionally well preserved, and other remains were found. 
Eleven more sites of ruins were located, while informa¬ 
tion oonoeming several others was obtained. An 
impressive and unique monument along the south¬ 
western edge of the Calakmul lake, now silted up, is 
the “Wall of the Kings”, a wall about ninety feet 
long, now more than twenty feet high, and about a 
metre thick. It is remarkable for five identical 
grotesque masks representing the jaguar, which 
appear at intervals on the lower part of the frieze, 
with a life-sized human figure on a projection above 
each of the masks. At each end of the wall is another 
life-sized human figure, apparently neither a priest 
nor ruler. Further information and observation 
indicated the vast field here open to archaeological 
exploration ; but for the moment investigations are 
to be confined to Calakmul. 

Training in the Acquisition of Skill, Mr. John W. Cox 
has recently published the results of some researches 
into the problem of formal training in the acquisition 
of skill (Brit. J . Psych., 24, Part 1). That training in 
one skill, or some one branoh of knowledge, auto¬ 
matically improves the ability to learn others has 
been an axiom for numbers of educators. Laboratory* 
experiments for the most part have failed to support 
the view; nevertheless it persists. Mr. Cox con¬ 
tributes evidence of considerable importance. He 
experimented with adults and children, using simple 
industrial operations required in assembling, wiring 
and stripping the parts of an electric lamp-holder. 

His aim was to discover how far the effect of practice 
at any one of the operations would be transferred to 
the others, and then to investigate the effeot of 
training as distinguished from practice. He found 
that skill, developed by the mere repetition of one 
manual operation, conferred little advantage on the 
performance of other operations afterwards under¬ 
taken ; but that when such repetition was replaced 
by instruction, which aimed at helping the subject 
to grasp some of the general principles involved, 
than the skill, developed at no additional cost in 
time, tended to transfer to other operations, mani¬ 
festing itself not only in superior Ability but also in 


Items 

a superior rate of progress. These results help to 
explain some of the conflicting views on the subject, 
and suggest that the custom of allowing beginners to 
pick up processes by unthinking repetition might 
with advantage be altered. 

Researches on Plankton Production. Dr. E. Steemann 
Nielsen in his paper “Einleitende Untersuohungen 
fiber die Stoff-production des Planktons" (MeddeUlaer 
fra Kommissionen for Danmarks Fiakeri- og Havunder- 
s&gelser. Serie Plankton. Bind 11, No. 4. 1933) gives 
the results of some respiration and assimilation ex¬ 
periments with natural plankton, undertaken in the 
Marine Biological Laboratory at Fredrikshavn during 
the summer of 1931. Respiration was measured by 
the oxygen absorption in covered flasks, carbon 
dioxide assimilation by the oxygen production in 
uncovered flasks. The oxygen determination was 
carried out in a special Winkler flask. For drawing 
the water a Meyer's drawer was used, containing 
about 2J litres. A series of 100 c.c. flasks with glass 
stoppers were filled as quickly as possible and one 
prepared for oxygen estimation, the others being 
sunk in different depths and made fast to a buoy. It 
was found that at 2 m. and at 0 *2 m. the assimilation 
intensity was practically the same. A flask lighted 
from noon to sunset and one from sunrise to noon 
were together the same as one lighted for the whole 
twenty-four hours. The oxygen numbers vary a 
good deal according to the amount and quality of 
the plankton present. The compensation point, 
where the respiration and assimilation balance, is 
found to be about 7 m. This is much higher than if 
pure cultures of diatoms were used, the mixed 
plankton including both autotrophic and hetero- 
trophio forms altering the results in many ways. 
Transparency of the water affects the assimilation at 
different depths, and this depends on the amount of 
plankton and detritus present. 

Worm Infestation of Lambs. In a paper on worm 
infestation of lambs in the north of Scotland, pre¬ 
pared primarily for farmers, D. Robertson (Scot. J . 
Agr 16 ; 1933) gives a list of the different species of 
worms, found in the food canal (which harboured 
eleven species) and in the lungs (in which were two 
species of worms) of eight lambs suffering from 
parasitic gastritis, examined in September and 
October 1932. The author directs particular attention 
to the stomach worms, especially to the lesser 
stomach worm, Ostcrtagia eitcumcincta , and describes 
the symptoms of infestation, the life history and 
control. In two lambs examined, the fourth stomach 
contained respectively 16,930 and 18,110 of these 
worms. The second of these lambs was from a farm 
where overcrowding of the pasture had occurred 
during the last three years, and affords a good 
example of the danger of sheep farming cm a large 
scale- -260 acres of pasture were oarrying about 
376 ewes and their 600 lambs—with only a limited 
grazing area available. Four years of overcrowding 
has rendered the farm useless for sheep rearing as 
the ground has become heavily infested with worms. 
As a result of counts made of the worms present in 
lambs, it would appear that symptoms of disease 
due to the lesser stomach worm are unlikely to appear 
unless the number of worms present exceeds 8,000* 
Among other suggestions It is recommence 
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lambs be moved on to clean grass as often as possible 
during the months (July to August) which are most 
suitable for development of the larva> of the worm, 
so as to avoid reinfection. 

A Fungus Parasite of Calabash. A serious wilt disease 
of calabash is caused by the fungus Corticiuni centri - 
fugum , which has recently been studied in detail by 
T, Watanabe (Bull. Utsunomiya Agri-c . ColL y Japan , 
No. 3, “Studies on some diameters of Corl'udum 
centri fugum”, pp. 1-16, and “Vitality of Corticiuni 
ce.ntrifugum'\ pp. 17-28, July 1933). The fungus 
grows on a wide varioty of nutrient media, but pro¬ 
duces sclerotia most readily on soy bean agar and 
apricot agar. Aspamgin agar and Richard’s solution 
produced mycelial growth only. The fungus has an 
optimum temperature of 28'* C, and attacks a wide 
variety of cultivated plants. Mycelia and sclerotia 
remained alive on the host plant and in the soil 
throng]lout, the winter in Japan. The effect of many 
substances upon the fungus has been tried in the 
laboratory, and it appears easy to kill the parasite, 
but no held trials have as yet been undertaken. 

Rock Joints and the Cleat of Coal. X 1 . F. Kendall and 
H. Briggs have recently contributed to the long- 
discussed problem of the origin of joints and cleat 
'(Proc. Hoy. Soc. Edin ., 53 (ii) No. 13, 104-187 ; 1933). 
After clearly reviewing all the relevant evidence, they 
reach the following conclusions : (a) joints arc formed 
not long after the bed is deposited ; (b) the forces 
that cause jointing have acted throughout geological 
history ; (c) the regular orientation of jointing 

implies an equally regular orientation for the forces 
concerned ; (d) the species of stress most capablo of 
producing joints is torsional; (e) alternating stress 

alone satisfies the data; (/) an alternating stress of 
small intensity of short frequency and lengthy 
duration is effective since it results in failure of the 
rook-mass by fatigue. Of those conclusions, (e) rules 
out the operation of continental drift or slowing 
down of the earth's rotation tvs effective causes. The 
only hypothesis competent to explain the facts is 
that originally suggested by Kendall to account for 
the cleat in coal, namely, that the responsible agent 
is tho diurnal sweep of the earth-tide in an east to 
west direction round tho earth. As a series of strata 
becomes consolidated by prossuro, loss of moisture, 
etc., and gains in brittleness, it finds itself called 
upon to flox as a continuous elastic slicet under the 
alternating tidal torque. Eventually it fails through 
fatigue along the planes of maximum shear, and tho 
joints then come into existence. 

Variable Speed Cathode Ray Television. Tho Journal 
of the Television Society for Decomber 1932 contains a 
description, by K. H. Traub, of a novel moans of 
adapting tho cathode my oscillograph to television. 
In other systems tho picture to bo transmitted is 
scanned in horizontal or vertical strips by a spot of 
light moving along tho strips with a constant velocity, 
and tho picture current obtained from a photoelectric 
coll varies in intensity in accordance with the light 
and dark shades of tho picture. At the receiving 
end the cathode ray or reproducing light beam moves 
across the screen with a.constant velocity, but the 
intensity of the ray is varied in order to build up 
the picture. The new system, which is being developed 
practically by M. von. Ardenno, makes use of a 
suggestion duo to Thun that the intensity of the ray 
should be kept constant, but that its velocity across 
the screen should be varied. The result is that where 


the ray is travelling slowly a light patch is obtamed, 
and whore the velocity is great a dark patch on tho 
screen results. Owing to tho high acceleration 
required in tho scanning and reproducing beams to 
obtain satisfactory detail in the transmitted picture, 
this variable speed system can only bo realised in 
practice by tho use of cathode rays at both the 
transmitter and receiver. The article referred to 
states that satisfactory experiments have been 
carried out with this system over-a land-line using a 
picture divided into 130 strips, and requiring a 
modulation frequency band of 25-200,000 cycles 
per second. A feature of the results obtained with this 
equipment is the remarkable brightness of the light 
spot at the receiver, so that the images can be observed 
on the screen in daylight or they can be projected. 

Electrolytic Extraction of Slag from Iron and Carbon 
Steel. In view of the rnarkod influence of slag in iron 
and stool upon the mechanical properties, and the 
difficulty of estimating the amount which is present 
with any real degree of accuracy, a paper on this 
subject read by R. Trejo and Prof. C. Benedicks at 
the recent Sheffield meeting of the Iron and Steel 
Institute is of more than usual interest. The electro¬ 
lysis is performed in a vessel which is divided by a 
diaphragm. Tho specimen is surrounded by a col¬ 
lodion bag, carried by a floating wooden ring, for 
the collection of the slag. The specimen itself forma 
the anode in a bromide solution containing sodium 
citrate. The cathode consists of a copper plate in 
copper sulphate solution. This arrangement, and 
choice of electrolytes, prevents any formation of 
oxygon gas on the anode—which would cause the 
liquid in the collodion bag to become acid and con¬ 
sequently to attack the slag -as well as avoiding the 
formation of hydrogen on the cathode and rendering 
tho liquid there alkaline with tho precipitation of 
hydroxides. Tho slag residue is collected by centri¬ 
fuging after purification (? magnetically) from small 
quantities of metallic iron. 

Bright-Line Stars. Since Socchi discovered, in 1866, 
that y Cassiopoiic and (i Lyrae exhibit bright hydrogen 
linos in their spectra, 410 stars of early type have 
been discovered to possess bright hydrogen linos. 
Of these, 207 wore detected at Mount Wilson, and 
Merrill and Miss Burwoll have now collected the data 
together and published a cornploto catalogue of tho 
410 stars in the A strophysical Journal (78, 87, 

September 1933). This Mount Wilsou catalogue is 
accompanied by detailed notes on many of tho spectra 
and by a comprehensive bibliography of the literature, 
both theoretical and observational, of tho subject. 
The distribution of these objects in galactic latitude 
| and longitude is especially interesting. The Be stars 
tend to group themselves about the galactic equator, 
and exhibit the interesting property of ‘gregarious- 
ness’, in that they tend to occur in market! groups. 
Merrill and Burwoll point out that tho Cophoids also 
possess the same property and that some of the fav¬ 
oured spots are common to both faint, Be and Cepheid 
variable stars. Whilo some of these groups may 
represent clusters, others may arise because both 
those classes of objects consist of very bright, but 
distant,, .stars which are most easily seen in those 
particular directions in which there is less obscuring 
matter in tho Milky Way than tho general amount. 
There are somo regions whicli are deficient in Be 
stars ; in these regions dark clouds may hide the 
more distant stars. 
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Spectroscopy in the Service of Industry* 

By J. T. Randall 

(Research Laboratories of the General Electric Company, Ltd., Wembley, England.) 


I N recent years, standard spectroscopic technique 
has been adopted by many industrial resoarch 
laboratories and has proved a most valuable* tool for 
the identification of the form and nature of impurities 
which have crept into tho materials of ordinary 
technical processes. It frequently happens that when 
a manufacturing process goes wrong, there are very 
few outward and visible signs of the nature of the 
trouble. A lamp, for example, may have a slightly 
darkened glass bulb which is indicative of troublo to 
oome. This darkening of the bulb may bo due to 
minute traces, a thin film porhaps, of some deposit. 
It would be difficult, and sometimes impossible, to 
determine the nature of the deposit by ordinary 
chemical means. If the whole of it could be removed 
it might not weigh more than one ten thousandth of 
a gram. If the spoctroscopist can remove the deposit, 
he is in an ideal position to give the manufacturer 
further clues as to tho nature of his troublo. Technical 
processes are also frequently dependent on the 
addition of a small percentage of some foreign material 
to the bulk. In applied physics wo may mention the 
quantity of thoria or silica in ft tungsten filament; 
in metallurgy the percentage of nickel or tungsten 
in a steel. 

The methods of excitation of the spectra are usually 
tho standard ones of arc and spark ; sometimes the 
teclinique of absorption spectra may be used. A 
very useful modification of the spark method con¬ 
sists in ‘exploding* a wire and exciting the spectrum 
of the resultant vapour. This was developed by J. W. 
Rydet, and is of great value in the electrical 
industry where the quality of wire is such an 
important factor. In order to facilitate the analysis 
of unknown spectra, Rydo and Jenkins have de¬ 
veloped a special powder containing more than fifty 
elements. The quantities have been so adjusted that 
the rates ultimas of all of those elements appoar when 
the powder is ‘arced*. This method and the ‘ratio- 
quantitative’ method of Judd Lewis have been of 
groat assistance in tho routine applications of spectro¬ 
scopy to industrial problems. 

The applications of the general spectroscopic 
method aro many, and it is impossible to refer to 

* Summary of a lecture given before Section Aj (Technical Physics) 
of the British Association at Leicester on September 8, 
t Research Laboratories of the General Electric Co. Ltd. 


more than a few here. The exploded wire method 
has been used with great success on small samples 
of various metallic wires such as tungsten, nickel 
and molybdenum. The transmission of ultra-violet 
light through glass is dependent, among other things, 
on tho quantity of iron present. Preparation of a set 
of standards containing, say, 0*005-0-05 per cent of 
FoaO a( enables the quantity of iron in various glass- 
making sands to be estimated. The testing of steels 
before they leave the works is now carried out by 
moans of the ‘steeloscopeh An upright rod of pure 
iron comes into contact with the test bar at some 
convenient point and the arc spectrum is observed. 
Bars which may have got into the consignment by 
mistake can in this way bo readily identified. This 
is one of tho first instances in which tho spectroscope 
has boon used in a routine manner by unskilled 
workers. Spectroscopic technique has beon of great 
value in tho development of hot cathode discharge 
tubes, such as the Osira lamp. In work of this kind 
new fundamental information is frequently obtained. 
With the Osira lamp, changes of colour and intensity 
can be followed as the pressure of mercury vapour 
increases : similar effects aro to bo observed with 
thallium rare gas spectra, as Krefft has shown. 

The work of Hevosy and Laby on X-ray spectra 
is likely to be of use to industry, but has not yet 
received wide application. On a broad view, the 
applications of X-ray diffraction principles may bo 
included in this summary. Provided the crystal 
structure is known, tho X-ray crystallographer can 
indicate the form of any particular substance. For 
example, the state of the silica in refractory materials 
has a considerable effect on tho expansion properties. 
The properties of drawn wires, in respect of crystal 
oriontation, can readily be studied by this method. 
The cause of tho red colour of selenium ruby glasses 
has been shown to be due to the actual composition 
of a cadmium selenide-cadmium sulphide solid 
solution. X-ray investigation of commercial glasses 
and of carbon blacks has also given useful informa¬ 
tion. Violet phosphorus has been shown to be 
fundamentally the same as red phosphorus, the 
only difference being one of crystal size. Very 
interesting work on the nature of oxide-coated 
cathodes has beon correlated with their thermionic 
properties. 


Natural Colouring Matters 


I N opening a discussion on September 7 in Section 
B (Chemistry) of the British Association meeting 
at Leicester, which followed Prof. R. Robinson's 
address to the Section on “Natural Colouring Matters 
and their Analogues”, Prof. R. Kuhn first reviewed 
the inter-relationship of the colouring matters of the 
carotene group. These substances are synthesised in 
plants and their molecules each contain forty carbon 
atoms. Thoy undergo two types of degradation : in 
the animal body they produce vitamin A by hydro¬ 
lytic fission, whilst in plants they are oxidised to 
carotenoids containing fewer carbon atoms. Among 
the natural oxidation products so formed are the 
pigments bixin, orocetin and azagrin. The other 


decomposition products formed in those oxidations 
frequently possess characteristic colour, smell or 
taste. Similar oxidations of carotene have recently 
been carried out in the laboratory. 

Another widely distributed class of natural dyes 
is the flavines. Two of these, ovoflavine from egg- 
albumin and lactoflavine from milk, have recently 
been obtained as yellow crystalline solids and are 
probably identical. These substances exhibit high 
vitamin B, activity, which persists after repeated 
crystallisation and even after acetylation and hydro¬ 
lysis of the acetyl derivative. The flavines appear to 
be necessary items in the diet of mammals, like the 
carotenes. The general properties of the two classes 
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are, however, very different, as the flavines, unlike 
the carotenes, contain nitrogen, are soluble in water, 
resist the action of acids and oxidising agents and 
are labile to alkalis. Tho flavines can act as enzymes 
when combined with complex carriers and also as 
biological hydrogen acceptors. 

Dr. R. P. Linstead described the phthalocyaninen, 
a new class of synthetic colouring matters related to 
the naturally-derived porphyrins. These may be 
prepared from or£/w>-cyanobenzamide by the action 
of metals at 250° C., when thoy aro formed as blue 
pigments containing metal (magnesium, iron, copper). 
Of these, only tho magnesium compound is unstable 
to cold concentrated sulphuric acid, which removes 
the metal and yields tho parent substance of the 
group, phthalocyanine. The metal-free, copper and 
magnesium pigments have the formulae (C 8 H 4 N 8 ) 4 H a , 
(C a H 4 N a ) 4 Cu and (C 8 H 4 N a ) 4 Mg. 2H g O respectively. 
They can bo purified and the properties determined. 
They are remarkably stable except to acid oxidising 
agents ; the copper compound may even be sublimed 
in nitrogen at 58 0° C. 


Phthalocyanine differs from porphin, tho structural 
basis of the porphyrins, in having four wo indole 
(benz-pyrrole) rings in place of four pyrroles. These 
are joined by nitrogen atoms ( — N —) in place of the 
methino groups (— OH —) of the porphyrins and the 
whole forms a largo, presumably planar, ring. 

It was suggested by Dr. N. V. Sidgwiek that the 
existence of the magnesium compound as a dihydrate 
is due to tho inability of the metal to assume a planar 
4-covalent state. If this is so, then beryllium, which 
can be neither planar 4-covalent nor hexavalent, 
should form no phthalocyanine pigment. Dr. K. F. 
Armstrong said that work which he has carried out 
in the porphyrin series gives somewhat analogous 
results in that certain zinc compounds appear to 
exist in a hydrated form. 

In reply to a question by Prof. Freudenberg, 
Prof. R. Robinson stated his opinion that antho- 
c van ins, flavines and substances of tho tannin group 
are not capable of direct interconversion in the 
living plant but probably have a common natural 
precursor. 


Early Bronze Age Site in 

S PECIAL interest is attached to a report on the 
investigation of an Early Bronze Age settle¬ 
ment site on Plantation Farm, Shippea Hill, seven 
miles east-north-east of Ely, which appears in the 
Antiquaries Journal , 13, No. 3. It is the firstfmits 
of the activities of the Fenland Research Committee, 
which was founded in 1932 under the presidency of 
Prof. A. C. Seward with the object of studying tho 
fens, as an area affording opportunities unrivalled in 
Britain for investigating post-glacial changes of 
environment in relation to man. An essential 
featuro in tho Committee's scheme of research was 
to socuro tho co-operation of specialists in the different 
sciences. How far this has been carried out may be 
seen in the report under consideration, in which Mr. 
Grahame Clark is responsible for tho account of the 
site and tho archaeological data, the investigation of 
the peat deposits and the analysis of the contained 
pollens has devolved on Dr. II. and Mrs. M. E. 
Godwin, Dr. W. A. Macfodyon roports on the foramini- 
fera of the silts and clay, Dr. Wilfrid Jackson on 
animal remains and Mr. A. S. Kennard on the 
Mollusca. 

Tho site, a sandhill, lies in fiat black peat country 
reduced to agriculture only by the drainage of the 
seventeenth century. This country is traversed not 
only by modem dykes and communications, but also 
by tho moandering ‘ roddons ’—banks of light brown 
silt. Reoent investigation has shown that these 
roddons are extinot watercourses, of which the silted 
up beds appear as banks, owing to the shrinkage 
of the adjacent peat. On Plantation Farm some of 
them are as much os 7 ft. 3 in. above the surface of 
the peat. The site under investigation was rather 
loss than three feet above the present surface of the 
peat, but when the Little Ouse flowed along the 
course of the roddon, the upper peat, which now 
blankets all but the extreme top of Hie sandhills, 
must have covered the whole to a depth of 12-13 ft. 
The results of the archaeological investigation may 
be summarised briefly as follows. The main occu¬ 
pation of die sandhill began in the Early Bronze Age, 
when a few inches of Hie upper peat had already 
formed. A numerically insignificant group of flint 


the South-Eastern Fens 

instruments of Tardenoisian type, lying loose on the 
sand, pointed to an earlier occupation of briof 
duration, for which there is no indication of dating, 
apart from the fact that in boring through the lower 
poat a rnicro-flako was found at the base some 17 J ft. 
down, which, it may be suspected, belongs to the 
Tardenoisian group. This would point to a Late 
Boreal date. Tho significant pottery of the Early 
Bronze Ago settlement is Beaker, some of it of the 
best period. An ill-fired buff-colon red ware is diffi¬ 
cult to place, but cannot bo long after the Banker, 
as the occupation of the site was short. The stone 
implements form an assemblage conforming to what 
might bo expected in tho early phases of the bronze 
age. Scrapers are tho predominant implement of 
the industry, and barbed and tanged arrow hoods 
are the most usual. In tho absence of tho loaf arrow 
head, the polished axe and the narrow finely serrated 
flake, tho industry differs ossentially from that of 
neolithic camps. 

The majority of the animal remains belong to 
domestic animals ; wild animals are rare. Tho dog 
and horse are absent. Dr. Wilfrid Jackson roports 
that the animal remains closely resemble those from 
Woodhenge. 

Borings wore made with the object of ascertaining 
the history of the site. Tho basal deposit consists 
of sand. At one point the sand dips to form a flat- 
bottomed hollow, 17 ft. below the present surface of 
the ground. Here the deposits consist of a lower 
peat with a maximum thickness of 7J ft., overlaid 
by a continuous deposit of buttery clay, and over- 
lying this an upper poat, of which the greater part 
has wasted away. 

The pollen analyses by Dr* and Mrs. Godwin point 
to the lower peat beds being of Late Boreal age, the 
most noteworthy feature being a marked predomin¬ 
ance of alder. Oak, lime, hazel, elm and birch are 
presont, but correspondingly low in amount. In the 
lowest deposit, however, there is a striking difference. 
Pinna is 68 per cent, alder falls to 22 per cent, and 
hazel is 42 per cent. In the upper peat, now reduced 
to 40 inches thick with the lower 24 inches only 
undisturbed by cultivation, there is a marked change. 
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All the samo trees are present, but there is no marked 
predominance of the alder. The transition through 
the bed from an early dominance of oak to a dom¬ 
inance of alder suggests increasing wetness and an 
increasing prevalence of aider swamp. This is homo 
out by the pollen of herbaceous plants which are 
aquatic' in character. At the bronze age occupation 
level Tilia has a maximum of 15, an unusually high 
figure for post-glacial peats ; but the occurrence of 
a similar high percentage elsewhere in the Fens 
suggests that Tilia may afford a valuable chrono¬ 
logical index for the Fens as a whole. The Early 
Bronze Age settlement thus fails in the sub-Boreal 
period. 

Combining the evidence from the reports on the 
Foraminifera by Hr. Macfadyen and on the fresh¬ 
water Mollusca by Mr. A. S. Kennard, there would 
appear to have been certain changes in elevation in 
the history of the silo. The point at which the 
Tardenoisian implement was found by boring in the 


Annual Conference of the Association of 

"'.HE tenth Aimtuil Conference of the Association 
of Special Libraries and Information Bureaux 
was held at Wills Hall, Bristol, on September 22 -25. 
The report presented to the annual meeting indicated 
that tic spite the admirable work the Association is 
doing, there have boon decreases during the year both 
in membership and in income. The Council is arrang¬ 
ing for an intensive new membership campaign and 
the decision to hold the meeting at Bristol was part 
of a definite attempt to break new ground. 

One of the features of the programme was a sym¬ 
posium on the Saturday morning devoted to the 
preparation and production of information bulletins, 
house journals and reports. The first, paper presented 
to this symposium, by Mr. J. C. JStopani Stuart, of 
Messrs. Armstrong Whitworth and Co. Ltd., gave a 
broad survey of the general methods of organising a 
research or information bureau, but with this 
exception the papers might bo regarded as falling 
into two groups : those dealing with tho collection of 
material and t.hoso concerned with its reproduction. 
The first group of papers contained contributions 
from representatives of the British Non-Ferrous 
Metals Research Association, the British Cast Iron 
Research Association, tho Mond Nickel Co. Ltd., 
Messrs. Edgar Allen and Co. Ltd. and tho Metro¬ 
politan-^Vickers Electrical Co. Ltd., and the detail 
with which the methods employed for tho collection, 
selection and circulation of material usod in tho 
various abstract publications or information bulletins 
of those various organisations were described made 
tho discussion of tho utmost value to those engaged 
in such work. It is beyond question that tho Associa¬ 
tion of Special Libraries and Information Bureaux 
provides in itB annual Conference an unrivalled 
opportunity for comparing technique and discussing 
both general and special problems in this field. 

The second group of papers, represented by those 
of Mr. G. T. Clarkson, of the Royal Aircraft Estab¬ 
lishment, on the preparation and reproduction of 
illustrations for technical reports and of Mr. Norman 
Parley on facsimile processes with special reference to 
tabular work, were concerned with *a special aspect 
of the some problem on which information is not so 
freely accessible as might be desired. Together these 
two papers contain much highly technical information 


lower peat now lies at — 22} ft. O.D. Consequently 
at the date of that occupation the site must have been 
at a considerably higher elevation in relation to the 
sea than it is at present. A channel was at that time 
eroded through tho peat arid this was afterwards 
drowned by tidal estuarine silts of semi-marine 
character during a depression of the land in Atlantic 
times. A ro-elevation took place, during which a 
channel, now 15 ft. below O.D., was eroded. This 
cuts into the marine silts and contains fresh-water 
Mollusca and the scales and bones of pike, pointing 
to a drop fresh-water river. The minor maximum of 
aquatic plants found to occur between two inches 
and nine inches from the base of the upper peat 
supplies a direct motive for the Early Bronze Age 
occupation in the shape of a dry ‘island* situate in a 
shallow peat forming swamp. After a temporary 
recession, wet conditions set in again and ultimately 
caused the whole neighbourhood to be covered thickly 
with pent. 


Special Libraries and Information Bureaux 

as well as comparisons of different methods of repro¬ 
duction available for tables and for illustrations 
which should have a wide range of utility. The service 
would be tho greater if tho Association could follow 
up the papers by compiling and issuing standard 
figures for tho comparative costs of reproduction by 
different processes, having regard to the number of 
copies, typo of finish and degree of permanence 
required. 

This symposium was followed by a discussion on 
abstracting methods with particular reference to 
ofliciency and economy. The discussion arose from a 
paper by Prof. J. C. Philip in which ho gave a succinct 
account of the recent policy of tho Bureau of 
Chemical Abstracts and emphasised tho importance 
of developing co-operation between the various 
bureaux concerned with abstracting if the available 
resources uto to be adequate for the task. As an 
example, Prof. Philip referred to relations which are 
being developed with the Bureau of Animal Nutri¬ 
tion. Possibilities with regard to tho utilisation of 
the same abstracts for different purposes by several 
bureaux or abstract journals are obvious to the 
independent observer, and the practical difficulties 
which exist nro not sufficiently groat to stand in the 
way of the advantages to be reaped by co-operation. 
Even within tho fields of a single science.such as 
chemistry, however, individual societies like the 
Society of Public Analysts persist in duplicating tho 
work of the abstracting bureaux, apparently through 
the mistaken belief that an abstract should not be a 
pointer to the papor but provide in itself detail for 
experimental work. Only tho really wealthy can 
afford to indulge in such a polioy with any efficiency. 

Ax>art from those discussions, the programme con¬ 
tained other specialist contributions such as that of 
Mr. 8. W. Gibson on tho classification of subject 
titles for engineering periodicals, in which he urged 
tho advantage of some moasuro of control in the 
titles of papers in this field such as could be supplied 
by the use of an agreed guide. Mr. Evans Lewin 
indicated the need for co-ordination in bibliographical 
work within the British Empire, while Mr. B. M. 
Headicar described recent developments in equipment. 

One of the most interesting sessions, however, w$s 
that at which Sir John Russell, under the title 
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4 ‘Books and Farmers”, gave a delightful exposition 
of the possibilities of educational work in the agri¬ 
cultural community by the county library and others, 
and stressed the importance of good literature on 
English rural life as well as of popular expositions of 
the more technical or scientific side of agriculture. 

At tho final session, over which the Master of 
Hempill presided, Major H. Hemming delighted a 
largo audience with his lantern lecture on “Air 
Survey Work : Its Various Aspects and Uses”, in 
which he not only gave illustrations of results alroady 
achieved but also indicated tho valuo of this new 
method of survey in development work generally, 
particularly when used in conjunction with other 
surveying methods. Major Homming’s lucid but 
restrained exposition prompted a discussion as to the 
means by which the results of such survey work 
could be made available on a national scale, and led 
to tho suggestion that tho Association of Special 
Libraries and Information Bureaux should itself 
investigate the possibility of establishing a clearing¬ 
house for this class of information. 


University and Educational Intelligence 

The Hokkaido Imperial University of Japan 
announces in its calendar for 1933-34 that to the 
existing faculties of agriculture, medicine, technology 
and science will almost certainly be added in tho 
near future a faculty of liberal arts. Tho calendar 
reproduces the imperial ordinances relating to the 
appointment of foreigners to professorial and other 
posts, but at ])resent the only foreigners on the staff 
are five language instructors in the College prepara¬ 
tory school. There are 2,400 students on the roll 
of the University. 

The National Federation of Class Teachers held 
its thirty-ninth annual conference this year at Bristol. 
The delegates, t o the number of two hundred, were 
accorded a civic welcome on September 29 by tho 
Lord Mayor, the Vice-Chancellor of the University, 
and othor representatives of phases of the life of the 
city. Tho subject of the presidential address, 
delivered by Miss A. M. Edwards, of Liverpool, was 
the advisability of raising the age limit of compulsory 
school attendance. In recapitulating the now familiar 
arguments in favour of this change, Miss Edwards 
touched on two crucial points ; whether an additional 
year or more of compulsory schooling would result in 
(1) the schools turning out better recruits for industry 
and commerce, (2) promoting a taste and capacity for 
the right use of leisure. On the first point she pro¬ 
tested against the “rash statements made at present 
by employers about the ineffectiveness of our present 
school system and what seems to them the failure of 
the schools to provide an education which will fit the 
child for industry,” and directed attention to the 
lead given by governments in many other countries 
(the United States of America, Canada, South Africa, 
New Zealand, Norway, Switzerland and Hungary) 
where the school-leaving age has already been raised 
to fifteen years or higher, with the result, it is 
assumed, that England will be at a hopeless dis¬ 
advantage in international competition unless she 
soon does likewise. Mention was made, with qualified 

r ttvah of a suggestion by Lord Eustace Percy that 
raising of the age should be in stages, one term 
per year during 1935, 1936 and 1937. 


Calendar of Nature Topics 

Levanter 

A characteristic typo of pressure distribution in 
winter and spring shows an anticyclone over central 
Europe and a barometric depression over the south¬ 
western Mediterranean, while a strong squally north¬ 
east wind, known as the ‘levanter*, blows along tho 
east coast of Spain. Tho levanter occurs most 
frequently in October-December and again in 
February-May, and often persists for two or throe 
days. In tho funnel-like western extremity of the 
Mediterranean the force of tho wind is concentrated, 
and it blows through the Straits of Gibraltar os a 
very powerful oast wind. Tho Koclt of Gibraltar, 
standing in the path of this wind, causes remarkable 
eddies on its lee side. In summer the levanter is loss 
frequent and is rarely strong. 

English Pheasants 

A hundred years ago, the English sportsman follow¬ 
ing pheasant shooting heralded tho coining of October 
as a groat event, though ‘walking-up* was practically 
the only method followed, for his single-barrelled 
muzzle-loader limited his shots to too lengthy periods 
for much covert shooting. Tho first authentic records 
of the pheasant [Phaaianus colchicus) in Britain seem 
to be in tho eleventh century, though it was said to 
have boon brought over by the Romans. As a result 
of game-keeping, the bird has increased to large 
numbers, and it has boon estimated that since the 
Game Act of 1831, pheasants have been incroasod 
more than one thousand per cent in Great Britain. 
More than 3,000 pheasants have been shot in a day 
on certain estates, with the record for Great Britain 
believod to be 3,937 at Beaeonsficld, Buckinghamshire 
(Hugh Gladstone). During recent years, tho appear¬ 
ance of the inclanistic-mutant sport, a very dark 
form, of tho pheasant (Phaminu# fen-ebrottiut) created 
much interest.. J. C. Hunting (Field, Soptomber 10, 
1932) describes two strains of the mutant, in one of 
which the chicks are black, black and white or dark 
brown with white patches, the adult cocks having 
very dark green plumage and tho hens mottled dark 
brown and russet with an irregular barring of light 
buff; and the second with tho chicles unevenly marked 
black and white with black predominating, and the 
adult cock mostly very dark metallic greon and 
black, tho hen being a mixture of brown and black, 
and many feathers of her head and breast edged with 
dork metallic green. 

Asia Minor is the homo of tho common English 
pheasant, but it has long been encouraged and 
transported from its original habitat, possibly the 
Athenians being the first to do so. Tho first protection 
laws in England were in the reign of Honry VII, 
when it was made an offence to take a pheasant, 
and in the time of Henry VIII tho privilege of 
buying and selling tho birds was confined to the 
royal household, with a year’s imprisonment as the 
penalty for stealing the eggs. An Act of James I 
provided, for the first time, a close season for the birds. 

Breeding of Great Grey Seals 

An Act of Parliament of 1914 protected all grey 
seals (HalichwrtM grypus) in Great Britain betwoen 
Ootober 1 and November 15, because at that time 
the species brings forth its helpless young on bare 
islands and rooks, or in the caves of the roughest 
coasts, chiefly on the west coast of Sootland, Ireland 
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and parts of the west of England, as Grasaholme 
and Anglesey, A private Bill was passed in 1932 
to protect the species from September 1 to December 
31, excepting under an order of the Ministry of 
Agriculture and Fisheries, and this should be a great 
advantage, for though preying on salmon, the groy 
seal is probably beneficial in destroying vast numbers 
of dog-fish {Naturalist) June 1932). The grey seal 
probably also feeds largely on cuttlefish, and as its 
marine food is largely cod, the voracity of which 
among the fry of marketable fish is notorious, it does 
no damage to salmon fisheries {Field, April 2, 1932). 

As a breeding species, the grey seal seems confined 
to the North Atlantic, chiofiy the British Isles, 
Iceland, Scandinavia and occasionally Greenland and 
off Nova Scotia and Labrador. In the Shetland 
Islands and the Orkneys, the young are produced 
from September to November, but in Norway often 
not until February. Seal-hunting in Scotland used 
to tuko heavy toll of the species at breeding time, 
and Selby {Ann. ami Mag. Nat. Hist., Feb. 1841) 
records one killed on the Fam Islands weighing 
upwards of 47 stone. The grey seal is probably the 
commonest soul on the west coast of the British 
Isles, and has frequently been confused with the 
common seal (T. J. Moore, “Report on Pinnipedia 
and Cetacea of Liverpool District”, Proc. Liverpool 
Biol. Soc 3, 263 ; 1889). A groat deal has still to be 
noted on the feeding habits of the species, for though 
it was stated in the House of Lords during discussion 
of tho Bill of 1932 that tho groy seal eats 20 lb. of 
fish a day, there is little evidence. The cheek-teeth 
take tho form of pointed spikes without cusps, as in 
WeddoU’s seal (Leptonychotes weddelli) which feeds 
largely on cuttlefish and Crustacea as well as fish, 
tn old age the seals would probably subsist largely 
on seaweed. 

Ospreys in Autumn 

Although ospreys (Pandion haliactus) have not 
bred in the British Isles for nearly twenty years — 
tho last pair are believed to have nested on Cameron’s 
Island, Loch Arkaly, Inverness-shire—many im¬ 
mature specimens visit the east and south-east of 
England on their autumn passage from Scandinavia 
with a degree of regularity that is not always realised. 
Quite a largo passage occurred in September 
and October 1930 ( British Birxfo, 24, 5-11) 

when specimens occurred nt Loch Lunart, Argyll; 
Grantown; Yarmouth; Hickling Broad, Harlston, 
Hornsea Mere and Rockland, Norfolk ; Lowestoft; 
Surrey ; Lowes, Sussex ; Hertfordshire and Rutland. 

A number of the birds were needlessly shot. On 
July 1 19 of the past summer, a specimen frequented 
Gunton Greatwater, Norfolk {British Birds , September 
1933), where also a specimen was watched in the 1930 
passage. In 1927, 1928 and 1932, specimens were 
fishing for herling on the Lune, North Lancashire. 

Sufficient protraction in suitable Scottish localities 
should induce the osprey to nost again, but the 
release of two specimens at Lochicl by C. W. Knight, 
in 1930, was unsuccessful owing to the late period 
of the yoar, probably due to the small trout being 
at the bottom of the lake; they moved away and 
possibly were shot. In former times, ospreys nested 
on the Lake of Menteith, Loch Assynfc, Loch Lomond, 
Loch Tay and Loch -an-Eilan. The last ospreys in 
Perthshire nested on Loch Ordie in the spring of 
1887 (Knight, Discovery , 11, 122, Feb. 1930), 

In ports of the north Baltic countries of Europe, 
and North America, the osprey is still abundant, and 


at Gardiner’s Island, off Montauk Point, Long Island, 
New York, which is an osprey sanctuary, the species 
also nests on rocks, in fields, and even on the seaweed 
on tho beach as well as the typical site in trees. 
Records of nesting in Ireland seem obscure and the 
species is more accidental in itH visits than to England, 


Societies and Academies 

Geneva 

Society of Physics and Natural History, July 6, E. 
Frucdheim, B. Susz and J. Baer : The energy of 
activation and tho temperature coefficient of a 
biological reaction. The respiration of the larv® of 
Diphijllobothrium latum . The considerable range of 
temperature over which these larva) live has led the 
authors to make a kinetic study with this parasite. 
The trend of the oxygen absorption curves is identical 
with that obtained in tho case of a heterogeneous 
catalysis. E. Joukowsky : On the frequent presence 
of pyrites crystals in the diatoms of a lake chalk : 
their probable bacterial origin. The author has found 
in a lake chalk diatoms containing pyrites in several 
forme. The iron arises from material dissolved or in 
suspension in the water. This hypothesis is one 
which it is possible to control by experiment* G. 
Tie nr Y : Two theorems on ionisation in the Cepheids. 
Tho two thoorems are based on tho formula of the 
degroe of ionisation. They show that tho phase of 
maximum ionisation (the youngest spectrum) occurs 
after that of the maximum temperature and before 
that of the light maximum. M. Gysin : Petro- 
graphieal researches in the Haut-Katanga. (6). The 
formations of tho system of Muva* This system 
includes the whole of the formations previous to the 
base conglomerate of Roan. The author distinguishes 
twelve principal types of rocks. G. Gutzeit, M. 
Gysin and R. Gaxofin : An attempt at the indirect 
chemical determination of the minerals in a polished 
surface by the drop test. A. Weinstein : The theory 
of liquid jets taking capillarity into account* F. 
Chodat and M. Junquera : The endocollular 
hydrogen donators of yeast and their variation as a 
function of the age of the cultures. The authors give 
a report of their researches on the variation of the 
endocellular hydrogen donators of yeast with increas¬ 
ing age of the cultures. They add certain observations 
on the specific r61o of various buffer systems. L. 
Reverdin : The presence of a wedge in on un¬ 
described sj)ecimen from the older lacustral Neolithic. 
The author exhibits a specimen arising from the 
lower level of the neolithic remains of Port-Conty 
(Neuch&tel), It is composed of a fragment of hollow 
stag’s horn, fitted with a wooden handle. Miorosoopio 
examination shows that this handle has been per¬ 
forated by a wedge of a different kind of wood. The 
complete instrument might be either a club or the 
end of a hatchet handle, the fragment of horn acting 
as a sort of grip* G* Gutzeit, R. Monnier and R. 
Bachotjlkowa-Bhun : A new azo reagent for the 
magnesium cation, p-acetylaminophenyl-5-azoory- 
quinoline. 

Rome 

Royal National Academy of the L tncel, May 21. F. 
Seveiu : The theory of the correspondences to 
valency on an algebraic surface (2): in the invariant 
sense. U. Cisom : Quotients of vectors and mono¬ 
genic vectors. G. Lorla : Considerations and notes 
concerning the history of mathematics. E. Autams : 
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Deformations of elastic) strips (6). Mama Cabettz : 
Lines of maximum slope of Green’s function, A. 
Del Chiabo : Observations on Schwarz’s smoothing 
procedure. C. Foubianis ; Roots of algebraic 
equations. R. Luis Gomes ; Linear operators : 
Further remarks. M, Manarini : The divergence 
of plurivectors in the spaces S n . C. Miranda : 
Summation by diagonals of Fourier’s double series. 
A. Tonolo : Integration of the Maxwell-II ortz 
equations in uniaxial crystalline media. G. Baku a : 
Some observations on the nuclei of Andreoli and of 
Evans. M. Lelli : Similar and homotetic wells. 

L. Gialanella : Calculation of tho orbital elements 
of a spectroscopic double star. G. Agamennone : 
Diurnal-nocturnal periodicity of earthquakes. D. 
Bocciarellj : Radioactivity of potassium. In 
agreement with earlier measurements of the magnetic 
deflection, absorption measurements show that the 
radiation of potassium comprises : a relatively soft 
P component (~ 0-83c), constituting about 00 per 
cent of tho total intensity ; a harder (3 component 

0*93c), forming almost the whole of the remaining 
intensity ; a very hard y component, equal to about 
1 *08 per cent of tho total radiation. G. Piccardi ; 
New bands in the spectrum of vanadium monoxide. 
As with tho spectra of many other monoxides, the 
use of an excessively high temperature involves tho 
disappearance of groups of bands situatod among 
the lower wave-longths. A. Rossi : The crystalline 
structure of LaSn„ and LaPb # . For LaSn 8l the 
side of the unit cel! has the value a 0 = 4*77n A., n 
being a whole number ; the calculated density is 
7*510, but actual measurement gives lower values, 
owing to the presence of small cavities formed during 
crystallisation. For LaPb a , a 0 — 4-893n A., and 
the calculated density is 10*71. In both cases, n is 
probably 1. Carla Rkina : Contribution to the 
study of the Palssogenic in the Island of Rhodes. 
G. Ciaccio : Influence of tho zones of the iris on 
the regenerative capacity of the crystalline in adult 
tritons. T. Perri : Behaviour of the primary 
optical vesicle of amphibia in vitro (2). V. San- 
GIHABDI; Modifications in the lipoid content of the 
oentral nervous system in the convulsive state. 
Luisa Pozzi : Supposed activators of proteolysis 
in tumours. Experiments on the cancerous tissue 
of the rat (Ehrlich strain) fail to indicate that it 
contains any principle having on activating influence 
on the catepsio proteases of normal organs. 

Sydney 

Linnean Society of New South Wales, June 28. H. 

M. R. Rupp ; New South Wales and Queensland 
orchids. Investigations into the character of several 
forms allied to Dendrobium speciosum and D. 
Kingianum are discussed, and illustrated by diagrams 
of labella. A further contribution is made towards 
our knowledge of Cryptanttemis Slateri, Rupp, 
from Bullahdelah, a few flowers having been found 
in 1032 at a less advanced stage than those of 
the original 1031 discovery. Certain modifications 
of the original description are indicated. W. J. 
Dakin and A. Colefax : Marine plankton of the 
coastal waters of New South Wales (1). The chief 
aims of the investigation are to discover (1) the 
seasonal variations in the plankton both qualitatively 
and quantitatively, (2) the relation of plankton 
changes to the physical environment, and (3) the eggs 
and Tarve of the food fishes of New South Wales 
waters and the conditions under which they are 


spawned and hatched. The results to date show that 
the plankton at the station chosen is more or less 
free from littoral forms and is a complex of oceanic 
and ncritic species. A distinct periodicity has been 
visible in connexion with most of the important 
constituents of the animal plankton. Tho zooplankton 
presents a maximum in the summer and another in 
the autumn. This first long-period study of the 
plankton conditions in Australian seas lias, up to 
date, provided material of considerable interest from 
the point of view of geographical distribution and 
has indicated the occurrence of a regular and definite 
seasonal change in the plankton of these seas. 

Royal Society of New South Wales, July 5. Alice J. 
Chalmers and Francis Lions. Binuclear isomerism 
of diphenyl type (2). Attempts to prepare 3--o- 
bromophenyl-4 : 7-<lichloro indole-2-carboxyl ic acid, 
which should be resolvable, proved abortive, although 
3-phenyl-4 : 7-dichloroindole-2-carboxyIic acid and 
3-o-bromophonyl indole-2-oarboxylic acid were 
readily obtained. 1-o-broinophenyi-{3-naphthazolQ- 
2-carboxylic acid was also prepared but could not be 
resolved owing to its weakly acid character. A. E. 
Bkadfikld, A. R. Tenfold, and J. L. Simonsen : 
Ziorone, The previously assigned formula of C u H Jo O 
is corrected to Ci 6 H as O. It is thus shown to be a 
sesquiterpene ketone isomeric with orernophilone 
(J. Chem. Soc.. y 2744 ; 1932 : J. Proc . Roy. Soo. 

N.S.W,, 66, 420; 1932). This highly bevo-rotary 
sesquiterpene ketone is considered to be tricyclic 
with one ethylenic linkage. It yields a well-defined 
semi car bazone, molting point 182°, and a 2:4- 
dinitrophenylhydrazone , melting point 95°-97°. T. II. 
Harrison ; Brown rot of fruits and associated 
diseases of deciduous fruit trees. Field and laboratory 
experience of all organisms concerned led the author 
to conclude that there are three valid species repre¬ 
sented: (1) $'clcrotinia Jructigena, Ador. and Ruh., 
(2) S. laxa.y Ader. and Ruh., and (3) S. fructicola 
(Wint.), Rohm. The known geographic range of each 
is given. Evidonce is submitted to show that the 
apricot Monilia of Europe is co-specific with the 
fungus hitherto known os S. cinera> Bon. Schrflt. 
8, Utxa , Ader. and Ruh. is tho correct combination 
for this fungus. Ponding general revision of the 
genus Sderotinia the author prefers to retain tho 
brown rot fungi in that genus. 

Washington, D.C, 

National Academy of Sciences (Proc. t 19, 581-040, 
June 15, 1933). Joseph C. Boyce, Donald H. 
Menzel and Cecilia H. Payne : Forbidden lines in 
astrophysical sources. A survey of available data on 
the subjoct. Among the spectra of light elomonts 
identified are No III, Ne IV and F III. Harlow 
Shaplky : Luminosity distribution and average 
density of matter in twenty-five groups of galaxies. 
The approximate moan density of matter in space is 
5 x 10* 70 galaxies per cubic centimetre, except where 
galaxies are nearly in contact, whore it may be ton 
times as great. Joel Stebbins and C. M. Huffer : 
Absorption and space reddening in tho galaxy from 
the colours of B-stars. Observations with a photo¬ 
electric cell of B-stars, correlated with the work of 
other observers, indicate that our galactic system is 
filled near its median plane with a layer of dark 
matter, whioh reddens stars at a sufficient distance 
and obscures eveiything behind it. Globular clusters 
in the direction of the nucleus of our galaxy ore 
probably all on this side of the galactic centre. The 
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dark matter of our galaxy may be greater in total 
moss than that which is luminous. Frank H. Smith : 
Preliminary studios of chromosome rings in Brodiaea 
lactea. 21-24 pairs of chromosomes aro present and 
ring or chain associations of four small, four large 
or six chromosomes have been observed. Clyde E. 
Keeler : Absence of the corpus callosum as a 
Mendelising character in the house mouse. The 
investigation is laborious because diagnosis of tho 
condition necessitates sacrificing the animal, but 
none of the matings gives results which suggest other 
than that the character is a single Mendelian recessive, 
apparently not detrimental to the individual. P. A. 
Smith : Tho topology of involutions. Edwin li. 
Hall : On supraconductivity and tho Hall effect. 
Experimental work at low temperature suggests that, 
in flupraconduoting loud, there is very little or no 
tendency for an electric current to move sideways 
through the metal (Hall effect). Tho validity of the 
work is questioned on the grounds that it assumes 
full penetration of a sup rue ond noting metal by a 
magnetic flux—which is regardod as unlikely —and 
that the current observed in a supraeonducting metal 
rnay bo an aggregate of microscopic electric whirls 
within the metal and not a circumferential persistent 
current. George W. Pucker and Ruheut Brad¬ 
ford Vickery : The kutubolLsm of the non-volatile 
organic acids of tobacco loaves during curing. Large 
Josses (up to 100 per cent) of oxalic acid occur during 
dehydration with alcohol and usual modes of esterifi¬ 
cation ; it should be oxtructed with ether. Oxalic, 
malic and monobasic acid content of leaves are little 
changed by curing ; citric acid increases enormously 
and polybasic acids decrease very rapidly. Henry 
Borsook and Geoffrey Keighley : The energy of 
urea synthesis. Using a modification of tho Warburg 
technique, increased oxygen consumption accom¬ 
panied synthesis of urea from ammonium bicarbonate 
in Ringer’s solution. Gregory Pincus and Priscilla 
White : On the inheritance of diabetes mollitus. 
Treating the limited data available statistically and 
making certain assumptions, they give results in fair 
agreement with the supposition that tho capacity for 
developing diabetes is inherited as a Mendolian 
recessive. A. E. Navez : Growth-promoting sub¬ 
stance and illumination. Apical parts of Lupinis 
albus seedlings grown in the light appears to give 
twice as much growth-promoting substance (auxin) 
as seedlings grown in the dark. T. Ounliffe Barnes 
and T. L. Jahn : The effect of ice and steam water 
on Euglena. Tho uvorago increase in this organism 
in 10 16 days was 32 per cent in condensed steam 
water and 105 per cent in ice water. 


Forthcoming Events 

[Meeting# marked with an asterisk are open to the public.] 

Monday, Oct. 9 

University of London, at 5.30—(at King’s College). 
—Prof. Henri Baulig : “The Changing Sea Level” 
(succeeding lectures on Oot. 11, 12 and 16).* 

Tuesday, Oct. 10 

Illuminating Engineering Society, at 6,30 —(at 
E.L.M.A., Lighting Service Bureau, 2 Savoy Hill, 
W.C.2).—-C. W. Sulley : Presidential address. 

Royal Society of Medicine (Section of Therapeutics 
and Pharmacology), at 5.—Dr. J. H, Bum i “A 
Pharmacological Approach to the Cause of Asthma” 
(Presidential address). 


Official Publications Received 

GRRAt Britain anp Ireland 

The Royal Technical College, Glasgow. Calendar for the One 
Hundred and Thirty-eighth Session. 10.18-103*1. Pp. 460+xxiv. 
(Glasgow.) 

Transactions of the Royal Society of Edinburgh. Vol. 67, Part 8, 
No. 27 : Strati graphical Observation* in the Btor Fjord Region of 
Spltslxruen. By Dr, O. W. Tyrrell; with an Appendix on tho Musosoto 
Fossils from Spitsbergen collected by Dr. G. W. Tyrrell, by Dr. J. 
Weir. l J p. 071)-607 4 1 plate. 3*. U. Vol. 57, Fart 3, No. 28: Tho 
Structure of the Foot in certain Mosses and in AntJumro* tsevia. By 
Nellie M. Blaikley, P|>. A09-7U9. Is. 6d. (Edinburgh : Robert Grant 
ami Son ; London : Williams and Norgato, Ltd.) 

Annual Report of the Director of the Meteorological Office presented 
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Science for Citizenship 

A LL who are concerned about the gathering * 
L economic distresses of our time will welcome 
the growing conviction of the world of science, as 
evinced at the Leicester meeting of the British 
Association, that scientific men have a social 
mission over and above the disinterested investiga¬ 
tion of Nature, and that it is impossible completely 
to detach the process which we call science from 
the uses to which its discoveries are put in the 
life of our race. 

If this world were simply a technical problem, 
something far more radical than the advisory 
activities now proposed to be taken up by the 
Association would be possible. Those aspects of 
government which depend simply on exact know¬ 
ledge could undoubtedly be better handled by 
technicians and men of science than by politicians. 
But the problem is not merely technical. What 
has to be organised is not the interaction of cams 
and cogs and levers, nor even the more complex 
dynamics of chemical and biological systems. The 
salvation of our world from the chaos which 
threatens it is a problem of the co-operation of 
human beings. That co-operation must admittedly 
be based on exact knowledge and informed with 
the spirit and temper of science ; but it must also, 
if it is to be happy and fruitful, awakon the sym¬ 
pathy and understanding of the lay public whose 
daily lives it will involve. 

It follows that the scientific world must conduct, 
pari passu with its expert discussion of social 
problems, a campaign of publicity and education 
more ambitious than it has ever attempted before. 
It must seek to popularise, not principally its 
concrete proposals for the scientific control of 
civilisation, but the knowledge and method from 
which those proposals derive their force. Many 
scientific workers will look askance on such a 
project, rightly perceiving that the delicacy and 
precision of their intellectual technique is ill- 
adapted to the rough handling of the market¬ 
place. But while it is true that science cannot 
be put on the hoardings like the catchwords 
of a political party, or oonvoyed in an atmosphere 
of emotionalism like the tenets of a popular 
religion, it does not pass the wit of man to invent 
modes, of presentation whereby a broad under¬ 
standing of scientific knowledge can be imparted 
to the man in the street. Moreover, since it is 
becoming painfully clear that the scientific man 
lives in the social world and is himself 
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peculiarly vulnerable to its misfortunes, the sort 
of professional pride which will not explain itself 
to ordinary folk is a pride which goes deservedly 
before a fall. 

It is therefore very appropriate that the 
Educational Science Section of the British Associa¬ 
tion should have received at Leicester a report 
from its Committee on the position of “Scionoe 
Teaching in Adult Education Classes’’*. The world 
of science is to-day increasingly able to obtain, and 
should deliberately seek, the most varied forms 
of publicity, including isolated popular lectures, 
newspaper articles, ‘feature’ films for goneral 
exhibition, radio talks and attractively written 
popular books. The serious study of science by 
non-professional adult students, continued over a 
series of meetings under the guidance of a tutor 
or lecturer of adequate knowledge and ability, must 
play an increasingly important part in the forma¬ 
tion of the public mind. Men and women trained 
in such classes, though they be necessarily a tiny 
minority, can become by their vivid consciousness 
of the relevance of scientific knowledge to the 
happenings of the economic world the catalysts 
of that scientific revolution the need for which 
grows ever more pressing. 

The presentation of science to non-professional 
adult students necessarily differs in its angle of ap¬ 
proach from the instruction of students destined for 
some branch of the scientific profession. Its aim is to 
fit men for life in a civilisation founded on science, 
rather than to make original investigators or 
technical specialists. There will therefore be less 
insistence on the minutiae of logical and experi¬ 
mental technique, and more on the manifold 
contacts of science with life. People, as the 
Committee’s report suggests, are more interested 
in conclusions and their social and philosophical 
tarings than in the more recondite details of 
specialised research ; and in the event that the 
scientific purist should urge that such a study is 
not science at all but something else, the reply is 
open that, science or not, it is a popular interest 
of the greatest importance to the scientific pro¬ 
fession. 

The traditional way of relating science to life 
is that generioally represented by the caption, 
‘soience and common things*. The worker in 
metal oan be interested in the new knowledge of 
crystal structure as it relates to alloys or tho heat 

* Report of Committee appointed to consider the position of ScJenoe 
Teething In Adult Education Classes, and to suggest, possible means 
of promoting through them closer contact between Scientific Achieve¬ 
ment and Social Development. (British Association, Burlington 
House, London, W.l.) 


treatment of metals. The worker in the ohemical 
industry oan be approached through the trans¬ 
formations whioh he sees going on in the works, 
The motorist or the wireless enthusiast oan be led 
to science through the gateway of his very technical 
hobby. The agricultural labourer or farmer oan 
find scientific interest in his daily experience of 
plant and animal life, of fertilisers and dressings. 
Even the housewife, practitioner of the most 
primitive of modem callings, can learn to discover 
unsuspected scientific truths in the wash tub, the 
oven or the child’s top. 

There is, however, another and still more 
important avenue, which is suited both to the 
present temper of the scientific world and to the 
enduring common interest shared by most in¬ 
telligent working people. Few who have not 
direct contact with working-class movements con 
realise liow large a part ‘politics’—in tho broadest 
sense—plays in the intellectual development of 
the worker. The intelligent workman naturally 
gravitates to the activity of his trade union, his 
co-operative society or his political association ; 
and his whole vocabulary and outlook bear the 
impress of this dominant interest. It plays in his 
life an analogous r61e to that of the university in 
more fortunate sooial strata. It is his avenue to 
the mastery of life. It follows that tho most 
appropriate way of presenting science to that 
vast majority of our population whioh makes up 
the working-class is from the angle of its effects 
on social life and the hopes and dangers for common 
folk which scientific discovery brings in its train. 

This predilection of intelligent working-people 
affords a striking opportunity to the missionaries 
of science at the present time. The technique of 
presentation which those missionaries must employ 
offers, however, a problem of its own. The Report 
to whioh reference has been made emphasises the 
apparent lock of good tutors and leoturers able 
to present science acceptably to working-folk. 
That task demands, not only a wide and sound 
knowledge of science combined with the power of 
lucid exposition and happy illustration whioh the 
great masters of popularisation have possessed, 
but also a living appreciation of the social interests 
of the student. It demands also the rather unusual 
ability to relate social aspiration, not merely to 
scientific results, but also to that objective temper 
of thought whereby those results have been so 
abundantly achieved. 

Mon possessed of the aptitudes of knowledge and 
temperament for such work are comparatively 
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rare ; nevertheless they are probably available in 
larger numbers than the Report suggests. The 
problem is to attract them from pursuits which 
at present seem to offer greater prospect of advance¬ 
ment. The young scientific man who has a bent 
for adult teaching finds at present that though 
he may make or supplement a living by suoh 
work, yet it is through research that his way to 
professional success lies. Adult education, however 
fascinating, doeB not yet offer the man of soience a 
career. If, therefore, the scientific world wishes 
to make effective the educational aspect of its 
increasing social project, it must create a new 
branch of the profession of science to concern 
itself principally, and not merely incidentally, 
with such work. There must be a oareer open 
to men of talent in the interpretation of science 
as well as to those whose bent is original 
investigation. 

There is a type of science student who would 
rather talk about research than pursue it. It is 
a type which has been rather neglected in the 
past, since? the scientific man feels with good 
reason that the life of investigation is pre-eminently 
worthy of respect. Probably, however, at the 
present time, the interpreter oan do for science 
something which is even more vitally pecessary 
than the creative work of original inquiry. It 
would perhaps be well if scientific workers made 
in the near future an unprecedented attempt to 
organise the propagandist and interpretative side 
of science, and to see their problem of publicity 
as a whole in which the adult educational class 
has its essential place. 

If a deliberate effort were made to link up 
the teaching of science to adults with the whole 
business of scientific journalism and writing, 
scientific broadcasting and the making of scientific 
films, and the organisation of adequate publicity 
for soience, it should be possible to offer to the 
young science student with a gift for writing and 
talking a career which would be well worthy of 
his consideration. 

The House of Saloman was conceived as an 
organisation of savants ; but it was the dream 
of a man greater himself as an interpreter than as 
on original investigator. Those who inherit his 
great tradition could not more fitly honour his 
memory than by the creation of a body of pro¬ 
fessional missionaries and teaohers who would 
make straight the pathway of the scientific State 
in a world threatened with dissolution and chaos. 

L. A. F. 


History of Elementary Mathematics 
Oeschichte der Ekmentar-Mathematik in system- 
atischer Darstellwng: mit besonderer Beriich- 
sichtigung der Fachioorter. Von Dr. Johannes 
Tropfke. Band 2: Allgemeine Arithmetic. 

Dritte verbesserte und vermehrte Auflage. Pp,. 
iv+266. (Berlin und Leipzig: Walter de 

Gruyter und Co., 1933.) 12 gold marks. 

HE first volume of this third edition of 
Tropf ko’s history of elementary mathematics 
appeared towards the end of 1930 ; the second, 
now under notice, follows at an interval of two 
and a half years. At this rate of progress, it will 
be a long time before we have the seventh volume 
which is to contain the new and complete indexes 
to the whole work. The absence of the indexes 
in the meantime will be a serious inconvenience ; 
for those, however, who possess the seoond edition 
this will be mitigated by the fact that, so far as 
the matter in that edition is concerned, the old 
indexes will servo, because the editor gives at the 
end of each volume tables showing the corre¬ 
spondence of pages in the two editions and of 
the relative footnotes. 

The number of pageB in vol. 2 has increased 
in this edition from 222 to 266 and the number 
of footnotes from 1,157 to 1,461 I Many of the 
new references are to works and papers so reoent 
as 1932, so that tho two and a half years whioh 
have elapsed since the issue of vol. 1 have yielded 
much that was worth waiting for. The book 
caimot be too strongly recommended as a really 
up-to-date encyclopaedia of the history of elemen¬ 
tary mathematics. The editor had the assistance 
of Heinrich Wieleitner, the well-known historian 
of mathematics, until his death in 1931, and his 
young co-workers, Kurt Vogel and J. E. Hofmann, 
gave further assistance while the book was in the 
press. 

In accordance with the original plan, vol. 2 is 
entitled “Allgemoine Arifchmetik” and deals with 
(a) algebraic notations and their gradual develop¬ 
ment, (6) the name ‘Algebra’, (c) the development 
of tho notion of number (including irrational, 
negative, and complex numbers), (d) algebraical 
operations, (c) the history of logarithms, which 
itself covers nearly sixty pages. 

Specially noteworthy are the additions made in 
the domain of ancient mathematics. Account is 
taken (1) of a number of Greek papyri reoently 
investigated and published (see the long note on 
page 5), (2) of the latest researches into Babylonian 
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and Egyptian mathematics. Under the latter 
head reference is made, as regards Egypt, to the 
Moscow Papyrus at length published by W. W. 
Struve in 1930, and as regards Babylon to the 
translations and interpretations of a quantity of 
cuneiform texts published within the last few 
years by 0. Neugebauer and others. It is now 
known that the Babylonians solved quadratic 
equations arithmetically, using procisely the same 
formula for the roots as we use in our solutions, 
though never stating the formula in general terms. 
It is as if the solver carried in his memory an 
imprint, as it were, of the formula and proceeded 
in each case, as it were automatically, to square 
the half of one of the given coefficients, multiply 
two others, add or subtract the product, find the 
square root of the rosult, and so on ; this was 
as early as 2000 or 1800 b.c. 

The Babylonian also made attempts at approx¬ 
imations to square roots of non-square numbers 
corresponding to the use of the formula 
V (a a ± b) ^ a ± b/2a nearly. This implies a 
knowledge of the Pythagorean theorem, which 
is further attested by Babylonian calculations of 
the lengths of chords in a circle from their absciss® 
and vice versa. Cuneiform inscriptions now boing 
deciphered make it clear also that- the Babylonian 
was fully aware that the quadratic equation has 
two roots, and found both, at least in the case 
where both are positive. T. L. H. 


Plant Analysis 

Handbuch der Pfanzenunalyse . Herausgegeben von 
G. Klein. Band 3 : Spezielle Analyse. Teil 2 : 
Organische Stqffe II . ErsteHalfte. Pp. xiii + 806. 
Zweite Halftc. Pp. vi -f-807-1613. (Wien und 
Berlin : Julius Springer, 1932.) 168 gold marks. 

HE subject of plant analysis, in the sense of 
knowing chemically all about every con¬ 
stituent of each plant, is obviously a big one, 
though few will havo realised that it had ever 
grown to the extent portrayed in this series of 
compendia. The organic section of the so-called 
handbook in three massive volumes has already 
reached 34 sections with more to come; 43 

different authors have taken part in its production. 
Hie last book in English on the glycosides, a very 
Specialist subject, was written by but two authors ; 
here the same subject is divided into ten sections 
requiring nine separate authors and occupies 415 
pages. Such figures give a measure of the extent 
to which both knowledge and specialisation are 
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growing, and yet it can be said that we are only 
on the threshold of the knowled$5 of plant analysis. 

Many rare and interesting substances remain to 
be discovered, like for example ascorbio acid, as 
the methods of detection and isolation are refined 
and the plant families are searched through one 
by one. It is useful, therefore, to have a work of 
reference which is comprehensive and yet not too 
much like a dictionary, so that future workers may 
be spared at least some of the labour of searching 
the original literature. 

The seetions strive to give a summary of the 
individual substances, suitably classified with a 
note of their methods of detection and isolation. 
At the end of each group of compounds, there is 
given a systematic list of their distribution and 
occurrence in individual plants. Contrary to the 
usual practice, references to the original literature 
are scanty, but their insertion would have occu¬ 
pied much space and have been of little additional 
value. They can be obtained elsewhere. 

The best criterion of such a book is the standing 
of the authors : they comprise all tho leaders in 
the respective fields, writers who may reasonably 
be expected to have direct practical knowledge of 
their subject. The two volumes before us deal 
with the ‘membrane stuffs’, as the German calls 
them, of which chemists are just beginning to 
achieve some understanding and expect with con¬ 
fidence to make much of during the next decade. 
Further, the tannins, ethereal oils, rubber and 
resins, are also fields in which tho foundation stones 
for important future progress have been laid. 

In the second volume, the glycosides, divided as 
stated into many sections, and the plant colouring 
matters are reviewed. These latter include the 
carotinoids now in the forefront of interest, 
chlorophyll, and the strange colouring matters of 
algte, fungi and bacteria. 

Of the whole range of plant products considered, 
only the ethereal oils and glycosides have been 
worked out with any completeness in regard to 
structure ; the rest of the compounds are mostly 
of a molecular complexity greater than the chemist 
has yet been able to unravel, though he is more 
than ever confident of being able to do so. At 
one end of the scale physicists are searching for 
units ever smaller; at the other, astronomers seek 
stars and study phenomena which are ever farther 
away in point of distance; on a third front, the 
chemist is extending his attack to find out the 
structure of the largest molecules of aothal livifi^ 
matter. ■ E.'ftA,/ 
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Archaeology and the Greek Heroic Legends 

(1) The Horae and the Sword. By Harold Peake 

and Herbert John Fleure. (The Corridors of 

Time, 8.) Pp. viii + 152. (Oxford : Clarendon 
Press; London : Oxford University Press, 
1933.) 5s. net. 

(2) Homer and Mycence. By Prof. Martin P. 
Nilsson. (Methuen’s Handbooks of Archeology.) 
Pp. xii+2834-24 plates. (London: Methuen 
and Co., Ltd., 1933.) 21a. not. 

(3) The Annual of the British School at Athens. 
No. 31 : Session 1930-1931. Pp. viii+234+28 
plates. (London : Macmillan and Co., Ltd., 
1933.) 50#. net. 

(4) A Handbook to the. Palace of Minos at Knossos 
with its Dependencies . By J. D. S. Pendlebury. 
Pp. 63+24 plates. (London : Macmillan and 
Co., Ltd., 1933.) 4 s. not. 

(1) TN “The Horse and the Sword” the authors of 
A “The Corridors of Time” have now reached 
the period of four hundred years following the fall 
of Knossos in 1400 n.c. It is, as they point out, 
a period which falls into two parts. In the first, 
great empires—Hittite, Cassite, Egyptian—fall or 
become enfeebled; in the seoond, other powers 
rise to take their place, following the appearance 
of peoples associated with the horse and armed 
with the sword, such as the Achaeans and Dorians 
in the eastern Mediterranean and the Aryan- 
speaking peoples who irrupted into India. 

The central point of interest for any study of 
this period must be the fall of Troy and the 
problems to which it gives rise. It will be found 
that the authors have treated this difficult ques¬ 
tion, or group of questions, with admirable clarity 
and detachment, giving due consideration to the 
discussion of the various views which are held. 
On the problem of the Achean and Dorian migra¬ 
tions, free use is made of Greek heroic legends, 
which, as ‘folk-memory’, are taken as throwing 
the light of tradition on the historical problem— 
a problem to the solution of which, as is shown 
here, archaeology and the study of Greek dialeots 
are contributing their share. 

(2) Prof. Nilsson reconstructs the Homeric age 
and discusses the Homeric question in the light of 
the results of archaeological research. On the 
Homerio question, it would bo difficult to say 
whether he Is to be classified as a ‘separatist’ or a 
'Unitarian’; but one thing is evident, and that is 
his firm conviction of the genius and originality 


of the poet who added the psychological interest 
to the Homer of tradition. So far he is to be 
regarded as a ‘unionist’. He does not, however, 
hold that the Iliad is the product of one man or 
of one period. He agrees with the view that some 
parts of the poem are late ; but on the other 
hand he maintains that much, not necessarily the 
oldest parts of the poem, represents a real tradition 
from the days of pro-Dorian Greece and goes back 
to Mycenaean times. He supports this view by 
an analysis of the Homeric environment, material 
culture, social organisation and so forth, comparing 
it with the Mycenaean civilisation. 

In arriving at his solution of the Homeric 
problem, Prof. Nilsson ranges the whole field of 
this intricate period and brings his wide knowledge 
as an archaeologist to bear upon its vexed questions. 
His book may be read with much profit side by 
side with “The Horse and the Sword”, in so far 
as the latter covers the same ground, as a stimu¬ 
lating exercise in weighing evidence. 

(3) Jn the annual report of the British School 
of Archaeology at Athens, 1930-31, which is 
published in vol. 31 of the School’s “Annual”, 
attention is directed to the increased activity of 
the School as shown both in the number of students 
and the extent of its work in archaeological excava¬ 
tion and observation. The excavations at 
Perachora, Armenochori (Macedonia), Mitylene, 
Haliartos, Knossos (by Sir Arthur Evans) and 
Ithaca during the year are briefly described. The 
papers published in this volume include an analysis 
by Messrs. W. Heurtley and T. C. Skeat of the 
material from the tholos tombs at Marmariane in 
Thessaly, which were excavated by the late Dr. 
Leonardos in 1890 and two years later by Prof. 
Tsountas. The conclusions at which the present 
authors arrive do not support the view on which 
the tombs were associated with the passage of the 
Dorians, but assign them to a later date. Miss 
Lamb gives a brief account of her further excava¬ 
tions in Mitylene. 

(4) In writing this guide to the Palace of 
Knossos, Mr. Pendlebury, to use a trite but appro¬ 
priate phrase, has met a long-felt want. The com¬ 
plexity of the site and the elaborated chronological 
classification of its cultures demand a detailed 
knowledge for the appreciation of the buildings 
and their interrelation, which is not at the com¬ 
mand of any but the few, while for all the limita¬ 
tions of time must be a consideration. Mr. Pendle¬ 
bury has provided in a compass convenient for 
the traveller an outline of Minoon chronology, a 
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route which will enable the palace and neighbouring 
buildings to be visited with a minimum of waste of 
time and energy, followed by a description of the 
remains in the order in which they will be seen 
in following this route. This descriptive matter, 
while sufficiently detailed, does not go beyond the 
needs of the average visitor. 

It may not be out of place to refer here to the 
stratigraphical collection which, begun by Sir 
Arthur Evans in 1905 and continued by Dr. 
Duncan Mackenzie, is now in the hands of Mr. 
Pendlebury. This valuable instrument of research 
will now be moro widely available through the 
catalogue which has been compiled recently. 
Those who uso the catalogue will realise the need 
for the extended corpus of Egyptian pottery of 
which the initiation has been announced. 


Determinations of Gravity at Sea 

Gravity Expeditions at Sea t 1923-1930. Vol. 1 : 
The Expeditions , the Computations and the 
Results. By F. A. Vening Meinesz. (Publication 
of tho Netherlands Geodetic Commission.) Pp. 
iv-h 109+2 plates. (Delft: J. Waltman, Jr., 
1932.) 

G OOD observations of gravity at sea are of 
recent date, and first became possible 
through tho improved pendulum apparatus de¬ 
signed by Vening Meinesz in 1923. Sinco that 
date he has mado many sea voyages (including one 
round the globe) on which tho valuo of gravity 
has been measured at more than four hundred 
stations. Voning Meinesz himself, and his country 
Holland, have just grounds for satisfaction at this 
outstanding contribution of one man of science, 
and one national Slate, to our knowledge of the 
distribution of the attraction of gravity over the 
surface of the globe. 

It is right and necessary to couple tho man and 
his country in writing of this achievement. The 
apparatus, tho skill in its use, and the planning of 
tho programme of observation, were due to the 
one; the opportunities to apply them were 
afforded by the other. The man himself may be 
considered fbrtlmate in his nationality, for Holland, 
though not unique fcmong the smaller countries of 
Europe in its high level of intellectual culture, and 
in its extensive support of scientific research, 
combines with these the possession of far-distant 
colonial territories, for the protection of which it 
maintains a navy the ships and submarines of 


which necessarily make long voyages to and from 
Europe, across the equator. On six separate 
submarine voyageB, remarkable facilities were 
placed at the disposal of Vening Meinesz by the 
authorities of the Netherlands Navy. On one of 
these voyages the journey from Holland to Java 
was specially extended, for the sake of the gravity 
observations, across tho Atlantic to Panama and 
thence across the Pacific to Java, visiting California 
and the Sandwich Islands on the way. The oaptain, 
officers and crews of the submarines, following the 
lead of the naval authorities at home, co-operated 
heartily in assisting the scientific work, which 
itself was supported and financed by the Nether¬ 
lands Geodetic Commission. 

It is interesting to recall that the design of the 
apparatus for uso at sea grew out of difficulties 
experienced in taking gravity measurements on 
land , iii the swampy parts of Holland. The gravity 
pendulums, when swung in the ordinary way, set 
their supports in motion, owing to tho impossibility 
of embedding a fixed base in the mobile soil. Tho 
difficulty was overcome, and tho troublesome 
horizontal accelerations of the apparatus were 
removed, by swinging two pendulums simul¬ 
taneously, in opposite senses, in the same vertical 
plane. Based on this simple idea, a very accurate 
apparatus has gradually been developed which will 
give satisfactory measurements oven at sea, pro¬ 
vided the orientation of tho apparatus is main¬ 
tained constant within certain narrow limits. 
Using suitable suspensions, constancy within these 
limits can be achieved if the apparatus is housed 
in a submarine submerged to a depth of 20 metres, 
during ordinary wave movement, or about 30 
metres in the presence of long sea waves. 

Short accounts of the six gravity-voyages and 
their results have appeared, and also a book on 
the “Theory and Practice of Peffdhlum Observa¬ 
tions at Sea”. The Netherlands Geodetic Com¬ 
mission is issuing" the complete report of the work 
in twO’volumes by Vening Meinesz. Of these the 
first is now published ; it deals with the voyages, 
the measurements, their errors, and their reduction 
to sea-level, but not with their interpretation or 
the isostatic reductions, which will form the sub- 
ject of the second volume. The present volume is 
handsomely produced, well bound and printed,, 
written in clear concise English, and has several 
photographic plates and two maps. Thp results, of 
all the expeditions are given in a final table ; 
contains the value of gravity reduced to s^Me 
its mean error, and the anomaly fitan the/normal* 
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gravity as internationally defined, for 425 stations, 
which in a number of cases represent combinations 
of more than one station separated by not more 
than a few miles. 

The author sums up the principal outcome of 
his investigations in a few words. All areas where 
there is tectonic activity show groat gravity 
anomalies, which are not closely related to the 


topography of the earth’s solid surface ; they are, 
on the other hand, narrowly related to the seismic 
and volcanic activity. “This points to the sup¬ 
position that the principal tectonic phenomena 
take place in the deeper layers of the crust, and 
that thoy have a more simple character than the 
surface deformations, whicli are responsible for 
the surface topography of the crust”. S. C. 


Short Reviews 


Hydrogen Ion Concentration and its Practical 

Application . By Frank L. LaMotte, William 

R. Kenny, Allen B. Reed. Pp. vii + 202. 

(London : Baillifcre, Tindall and Cox, 1932.) 

20*. 

Logabithmic scales are becoming increasingly 
popular nowadays, and justly so inasmuch as they 
afford a ready moans of exhibiting the variation 
of a property over a very wide range, without 
necessitating the use of numbers intolerably 
large or small. The p\i scale —pH being the 
symbol for the logarithm of the reciprocal of the 
hydrogen ion concentration—may seem at first 
a little topsy turvy, inasmuoh as the variable 
studied—the hydrogen ion concentration—goes 
up as the number representing it goes down, but 
custom, which ‘does often reason over-rule’, soon 
makes its use mechanical, and there is no doubt 
of its ultimate convenience. 

The authors of this work are more concerned 
with applications than with any detailed develop, 
ment of theory, and their brief, but quite suffici¬ 
ently detailed introduction might be made a little 
more clear if due attention wore paid to the funda¬ 
mental rule of never introducing a now term 
without first defining it clearly and unambiguously. 

Compare, for example, the chapter on buffer 
action, where the term buffer and derived words 
and phrases are used before they are formally 
defined. In this section of the book the technique 
of measurement and sources of error are very fully 
discussed 

In the, second and larger section the authors 
have collected and presented in careful order an 
immense mass of data which shows the importance 
of the study of hydrogen ion concentration in the 
most diverse types of industrial work. Would you 
know something of the importance of ‘swells’ and 
‘springers’ in the canning industry, of the advant¬ 
age of pH determinations in the r exfttoiMion of 
doubtM oysters, of the . sdif prefereno^s tfce 
hairy phlox ^r tfie he-HpoJcJebej^y, of the standard 
#H.value of gfc®er Ale, thel Shrimp, or sour pickles, 
of the iippqrtatot pH zones in the processing of 
sugar, gcLktin and glue, pulp and paper, leather and 
textiles 1 All this, and much else of importance, 
is to be found in this second Section, wherein the 
authors have discussed the application of a 
knowledge of hydrogen ion concentration to 
of water purification, corrosion, sewage 


and waste disposal, in the milk, baking and 
laundry industries and in . various bacteriological 
and pathological problems. 

The book should prove very useful to workers 
in any of those industries, more numerous than 
one would at first imagine, in which a knowledge 
of pH technique is necessary or desirable. 

A. F. 

Origins of Sacrifice : a Study in Comparative 

Religion. By E. O. James. Pp. xvi+314. 

(London : John Murray, 1933.) 10*. 6 d. net, 

Db. James has written a comprehensive study of 
the rite of sacrifice from the earliest times down 
to the doctrine and ritual of the Christian church 
of to-day. It is a task for which a wide range of 
reading and a broad outlook are essential. Dr. 
James finds the earliest evidence for the rite in 
the representations of animals in the palaeolithic 
caves of France and Spain, and the palaeolithic 
female figures carved in ivory. Of these, the first, 
he holds, depends for its efficacy on the blood 
offering, which renews life ; tho second is con¬ 
nected with the bloodless oblation, also a renewal 
of life and surviving in the ‘com-dolly\ but 
perhaps not always bloodless, as the theories of 
Sir James Frazer have taught us. The two opposing 
systems are symbolised in tho story of Cain and 
Abel. Dr. James follows up this conception of 
sacrifice as the renewal of strength in the central 
figure or objects of a cult through its various 
manifestations and modifications in the religions of 
antiquity to the doctrines of the Christian church 
both in its early and latest days. Particularly to 
be noted is, on his view, the spiritualisation of the 
theory of sacrifice consequent on the divorce of 
Jewish' 'tdligidus praotioe from the holy places 
during the* captivity. 

It will be found that Dr, James’s interpretation 
of sacrifice at certain stages differs fundamentally 
from such theories as, for example, that of 
Robertson Smith. It may seem that his analysis 
throughout tends to an over-simplification in an 
attempt to reduce varying conceptions of the rite 
to a formula. Even in the palfleofithio paintings it 
may well be that the aim of the magio art varied 
from time to time. It would be rash to say that 
the purpose of representation in a painting of an 
animal with its heart transfixed by a dart was 
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identical with that of the painting of the soroeror 
of Trois Fr&res and his attendants. 

Notwithstanding these points—suggestions for 
consideration rather than criticisms—Dr. James’s 
theories cannot be lightly dismissed. He is to be 
congratulated on a bold attack on an intricate 
subject. 

Photoelectric Cell Applications : a Practical Book 
describing the Uses of Photoelectric Cells in 
Television , Talking Pictures , Electrical Alarms , 
Counting Devices, etc. By R. C. Walker and 
T. M. C. Lance. Pp. viii h 193. (London : Sir 
Isaac Pitman and Sons, Ltd., 1933.) 8s. 6d. net. 

Very few physicists who can recall experimental 
work on photoelectricity a quarter of a century 
ago could have anticipated the remarkable de¬ 
velopments and practical applications which have 
since occurred. In this book, the authors, who are 
connected with the Research Laboratories of the 
General Eloctric Company, have described some 
typical examples of the applications of the photo¬ 
electric cell. Thus their work may be regarded as 
the complement of “Photoelectric Cells” by 
Campbell and Ritchie (Pitman). They have dealt 
exclusively with the alkali metal cells with which 
they have most acquaintance, and emphasise the 
distinction between the older type ‘mass’ layer 
cathode and the more modem ‘thin film’ cathode. 
They state that, so far, the caesium on silver oxide 
cathode has proved to be the most efficient for 
general purposes. 

The wide range of the applications of such cells 
may be indicated by mentioning some of the 
chapter headings:—counting and timing gear, 
alarms, advertising, talking films, photo-telegraphy, 
television, and scientific instruments. “The photo¬ 
cell partnered by the thermionic valve or the grid 
glow tube will undoubtedly play a great part in 
future industrial development.” 

The book may be recommended to all who aro 
interested in the technical applications of scientific 
principles. H, S, Allen. 

Union Acad&nique Internationale. Catalogue des 
manuscrits alchimiques grecs. 4 : Manusarits 
d’Allemagne , d'Autriche, de Danemark, de Hol¬ 
lands et de Suisse, Decrits par le Dr. G. Gold¬ 
schmidt. Pp. xxvi+447. (Bruxelles: Union 
Acad&nique Internationale, 1932.) 30 belgas. 

With the present volume, the publication of 
which has been much delayed, the seven volumes 
of the catalogue proper stand complete. Besides 
the catalogues indicated in the title, the volume 
contains a reprint of the famous account by 
Reinesius of the inferior Gotha MS., published in 
Latin by Fabricius (“Bibliotheca Grsoca”, Ham¬ 
burg, 12, 748 ; 1724) but now presented again 
in the original rather rugged German ; also a 
continuation of the polemic of Lagercrantz with 
Reitzenstein, carried over from vol. 2. 

Since the full texts of nearly all the treatises 
entered in the catalogue, from better MSS. than 


any of those described, have long been available 
in the edition of Berfchelot and Ruelle, which gives 
variant readings, the present work is mainly of 
bibliographical interest. Dr. Goldschmidt has 
added an interesting preface (in German) which 
gives information as to the origin of some of the 
manuscripts. The volume is one which possessors 
of the parts of the Catalogue previously published 
will wish to add to the series. 

Primitive Arts and Crafts; an Introduction to the 
Study of Material Culture. By R. U, Sayce. Pp. 
xiii4-291. (Cambridge: At the University 
Press, 1933.) Gd. net, 

Mr. Sayce’s book is not, as its title may suggest, 
a descriptive account of the technology of primitive 
peoples ; but it deals with the principles of the 
study of that subject. It is written jirimarily to 
meet the needs of the student, a purpose which it 
serves admirably, but at the same time it has a 
broader appeal in its bearing on the outlook 
generally of ethnological studies. Thus Mr. Sayce 
points out how technology cannot be considered 
effectively merely as a question of processes and 
products, but must take into account environment, 
both geographical and cultural, including social 
organisation and religious belief and practice. Not 
unnaturally, questions of contact and borrowing, 
as well as ‘diffusion’, occupy a considerable place 
in the treatment of the subject matter. On such 
points as these, Mr. Sayce will be found to be 
eminently sane and well-balanced. 

Organic Chemistry. By Dr. F. Sherwood Taylor. 
Pp. xii-f587. (London: William Heinemann, 
Ltd., 1933.) IDs. 6 d. 

The author has written a sound account of organic 
chemistry, arranged on familiar lines, and has 
taken pains to make it accurate and up-to-date. 
He states that “the requirements of the medical 
student have been given the first place in deciding 
upon the matter to be treated”. The treatment 
is, however, much more comprehensive than this 
aim would imply. The book contains a great deal 
of material suitable for students reading for on 
honours degree in chemistry, and is in some 
respects to be assessed as an advanced rather 
than an elementary textbook of the subject. 

Enchanted Ways. By John Prioleau. Pp. xiv-f- 
288. (London and Toronto: J. M. Dent and 
Sons, Ltd., 1933.) 5$. net. 

“Enchanted Ways” is a happily chosen title to 
express the author’s attitude towards the country 
he traverses in this series of motor runs, planned 
to cover the most beautiful and characteristic 
features in the countryside of England md Scot¬ 
land, to the charm of which he is keenly sensitive 
in all seasons, winter and summer, autumn and 
spring. Most of the book will be familiar to, and 
have been enjoyed by, readers of the Observer ; 
but its appearanoe in permanent form deserves to 
be noted. 
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The 74 -inch Reflecting Telescope for the University of Toronto 


S INCE November 1930, a 74-in. reflecting tele- 
soope—the largest in the British Empire and 
the second largest in the world—has been under 
construction for the University of Toronto at the 
works of Sir Howard Grubb, Parsons and Co., 
Newcastle-upon-Tyne, a subsidiary company of 
Messrs. C. A. Parsons and Co., Ltd. The observa- 


on the boss of the driving circle. It can easily be 
rotated by any one of six handwheels attached to 
it and fitted with pinions gearing into a toothed 
ring attached to the driving circle. It is con¬ 
structed of fabricated steel with a delta metal 
rim 3 in. wide graduated on both edges to 1 
minute of time divisions. The lower set of divisions 


tory will be situated in a park 
of 177 acres on Richmond Hill, 
eight hundred feet above sea- 
level, a few miles to the north of 
Toronto, anti, in addition to the 
74-in. reflector and its dome, 
will comprise a block of adminis¬ 
tration buildings on which three 
smaller domes will be mounted. 
It is being built as a memorial to 
the late David A. Dunlap, the 
funds being provided by his 
widow and son, and, on comple¬ 
tion, will bo presented to the 
University of Toronto and ad¬ 
ministered by the Department of 
Astronomy. 

The telescope is of the reflecting 
type with a dear aperture of 74 
in. and is arranged so that it can 
be used either as a Cassegrain or 
Newtonian (Fig. 1). The mount¬ 
ing is of the modified ‘English’ or 
‘Composite’ type, in which the 
tube is placed on one side of the 
polar axis and the counterpoise 
on the opposite side. 

The Mounting 

The polar axis is 22 ft. long, 
built up of two tapered tubular 
steel castings with forged steel 
pivots shrunk into the ends and 
bolted to a central cubical steel 
box. It runs in self-aligning radial 
ball bearings with ball thrust 
bearing at the lower end housed in 
a cast iron base casting. The 
weight of the axis is nine tons. 
The bearing housing at the upper, 
or North, end is fitted with 
adjustments for the true align¬ 
ment of the axis. 



FIG. 1. The Toronto 74-ln. reflector. View from south-east. 


The driving circle, or wormwheel, is mounted 
free on ball bearings on the lower pivot of the axis 
and can be clamped rigidly to the quick motion 
gear wheel, which is keyed to the axis, by a motor 
operated clamping gear. The circle is a steel 
casting and the bronze rim, in which the teeth are 
cut, is slightly shrunk on and fixed with a number 
of delta metal sorews. The pitch diameter is 8 ft., 
out into 960 teeth of 8 mm. circular pitch. The 
wheel was oopied from a 4 ft. diameter master 
circle graduated on silver. 

The sidereal circle is 8 ft. diameter and is strung 


read against indexes fixed to the guard of the 
driving circle and mark sidereal time, while the 
upper set of divisions road against indexes attached 
to the polar axis and mark right ascension. 

An hour angle circle is fixed to the quiok motion 
gear wheel. The declination axis passes through 
the cubical contre section of the polar axis at 
right angles, supported at the outer end in a 
tubular tapered steel casting attached to the 
cubical portion of the polar axis. 

The declination axis itself is of forged steel 13 ft. 
long, weighing 3} tons and formed with a flange 
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at the inner end 3 ft. 5 in. diameter, to which the 
tube is attached. It is mounted in ball radial 
bearings, with a double thrust bearing at the small, 
or outer, end, to which is keyed the quick motion 
gear wheel and also the declination circle 6 ft. 3 in. 
diameter, graduated to 1° of arc. The gear wheel 
and circle are housed inside a drum-shaped casting 
attached to the end of the tubular support carrying 
the axis, this casting forming the counterpoise for 
the tube. The declination circle drives two drums 
12 in. diameter, geared up 72 : 1, and arranged so 
that there is no backlash. These drums are 
gradtiated to 60 divisions, each division indicating 
5 minutes of arc. The t ube comprises three sections, 



FIG. 2. The Iris diaphragm. Half-aperture. 

the lower portion a cell in which the main mirror 
is mounted, the central section which is bolted to 
the flange of the declination axis, and the upper, 
or skeleton, section for carrying the Cassegrain or 
Newtonian mirrors and the photographic breech- 
piece. 

The main mirror cell is a ribbed steel casting 
fitted with nine circular pads for the back support 
of the mirror. The pads are mounted in groups of 
three on spherical seatings on three triangles, 
which are themselves mounted on ball-ended 
screws, by which the mirror can bo ‘squared*. 
The nine pads are so disposed that each bears its 
proper proportion of the load. 

For the lateral support of the mirror, 18 weighted 
levers are disposed round the inside of the cell 
mounted on universal joints, the short end of the 
levers engaging in holes in brackets riveted to a 
flexible band loosely clamped round the mirror. 


This band has blooks fixed at intervals on its inner 
edge, loosely fitting into a groove in the edge of 
the mirror to keep it oentral. A large wormwheel 
is fitted to the baok of the cell for carrying the 
spectrograph. 

The oentre section of the tube is a steel oasting 
7 ft, diameter weighing tons, and formed with 
a large boss on one side for attachment to the 
flange of the declination axis. Just above the 
lower flange, to which the cell is attached, the 
casting is swelled out to 8 ft. 7 in. diameter to 
accommodate an iris diaphragm (Fig. 2). 

The construction of this diaphragm is generally 
similar to those usod in cameras, but in order to 
prevent sag, due to the considerable weight of the 
leaves, and to keep the aperture oentral when the 
tube is in the horizontal position, it has been found 
necessary to guide the moving ends of the leaves 
between radius bars. The range of the diaphragm 
is from 12 to 74 inches aperture and is operated 
by a handwheel. 

The upper, or skeleton, portion of the tube is 
octagonal in section, the main and cross members 
of which are constructed of 3-in. duralumin I 
beams, connected by stei?l gussett plates. Diagonal 
tension rods of duralumin, screwed with right and 
left hand threads, are fitted in each bay and 
tightened up to a predetermined tension, so that 
they are always in tension, whatever the position 
of the tube. 

A fabricated steel box of square section, with 
circular flanges, is suspended in the centre of the 
upper end of the tube on four spring steol strips 
placed edgeways, to which the mountings for 
either the Cassegrain or Newtonian mirrors can 
be attached. Gear is supplied for handling these 
mountings and interchanging them conveniently 
and safely. The Newtonian mirror is arranged so 
that the reflected beam can be directed to any one 
of four positions round the sides of the tube, where 
frames are fixed to which the photographio breech- 
piece can be attached. This breech-pieoe comprises 
a focusing gear and plate holder with two guiding 
microscopes mounted on cross slides operated by 
micrometer screws. It is fitted also with a rotary 
motion to correct for rotation of the field. The 
plate holders take plates 3J in. x 4£ in. and are 
interchangeable with a knife-edge focusing plate 
and with adapters for oculars. 

The driving clock comprises a heavy crossed 
arm governor driven indirectly by a £ horse power 
direct-current motor through a differential gear 
box. A weight suspended from a chain passing 
over a pulley and attached to the outside of the 
differential gear box gives a constant driving force 
to the governor. The gear box carries an arm with 
a contact at its outer end passing over a number 
of studs arranged concentrically and connected to 
resistances in the field oirouit of the motor. When 
the motor is nirming at a oorreot speed, the weight 
is kept floating, but if its speed alters, the gear 
box rotates together with the contact arm, which 
immediately corrects the speed of the motor by 
altering the field resistance. The governor runs at 
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80 r.p.m. and ia directly coupled to a worm gearing 
into a worm wheel on a jack shaft making one 
revolution in 24 seconds. The jack shaft is mounted 
parallel to the shaft on whioh the driving worm is 
cut and geared to it by a pair of accurately out spur 
gears. Thus there are only one pair of spur gears 
and one worm wheel between the clock governor 
and the driving screw. 

A ‘Grubb' type of electrical control operated by 
one of the observatory docks, iB incorporated on 
the jack shaft. 

Tho right ascension and declination quick 
motions are operated by 1| and J horse-power 
reversible motors respectively and are arranged to 
rotate the axes at the rate of one revolution in 
eight minutes. Tho drives are taken through dog 
clutches operated by solenoids in parallel with the 
motor circuits, so that the motors and reduction 
gears are automatically disconnected from the 
telescope when not m use. A friction clutch is also 
incorporated and the switch gear controlling the 
motors so arranged that when the motors are 
switched off the dog clutches remain engaged for 
a few seconds, allowing the friction clutches to 
slip and bring the telescope to rest. 

The declination clamp is placed between the 
tube and the polar axis, and consists of a fabricated 
steel arm about 7 ft. long mounted on a ‘V’ ring 
4-ft. diameter attached to the side of the polar 
axis. This arm can be rigidly clamped to the ‘V' 
ring by a toggle gear operated by a small electric 
motor. The outer end of the arm carries a nut 
mounted on a link motion and engages with a 
screw mounted in bearings attached to a bracket 
which is firmly clamped to the side of the tube. 
A motor operated two speed gear is connected to 
this screw for giving the setting and guiding 
motion in declination. This motor is controlled 
by two separate reversing switches. For the setting 
motion a dog clutch operated by a solenoid in 
parallel with the motor connects the gear to the 
slow motion screw and moves the tube in declina¬ 
tion through 15 minutes of arc in one minute of 
time. For the guiding motion an eleotromagnet 
in parallel with the motor brings a differential gear 
into action, giving a rate of motion of 30 seconds 
of arc in one minute of time. Similar rates of 
motion are provided for setting and guiding in 
right ascension. 

Three finders are provided, one of 4$ in. aperture 
with eyepiece mounted on cross slides, at the lower 
end of the tube, one of 2$ in., and one of 2 in. 
aperture at the upper end. 

Optical Parts 

The main parabolio mirror, of pyrex glass, will 
have a focal length of 30 ft. The Cassegrain and 
Newtonian mirrors, of hard crown, are of 19 and 
20 in. diameter respectively, the former being 
designed to give an equivalent focal length of 
Ill ft. (F( 18). 

The total weight of the telescope is about 50 tons. 

The stellar spectrograph is being constructed 
by Menm. Adam Hilger, Ltd, It is of the Bingle 


prism type with 2| in. collimator and two cameras 
of 12£ in. and 25 in. focus respectively. 

The Dome 

The steel dome is 61 ft. outside diameter, with 
parallel opening 15 ft. wide extending from the 
horizontal to 7 ft. beyond the zenith. Two parallel 
moving shutters running on rails at the top and 
bottom of the dome close the opening and are 
operated simultaneously by moans of wire ropes 
connected to a motor operated gear. An emergency 
hand gear is also provided. Two motor operated 
wind screens of sail cloth are mounted in the 
opening, one rising from the bottom, the other 
descending from the top. 

The dome, whioh weighs about 80 tons, ifl 
carried on 24 canted rollers of 27 in. diameter 
mounted in self-aligning ball bearings and run¬ 
ning on a flat bottomed rail. Sixteen pairs 
of lateral roller bearings on tho inner and outer 
edge of the rail keep the dome in position. Two 
segmental platforms, the lower one at the base of 
the opening, the upper one at the back at a 16-ft. 
higher level, are fixed inside the dome. Rails are 
mounted on the parallel straight edges of these 
platforms on which runs a bridge in the form of a 
semi arc. This bridge is 5 ft. 6 in. wide, and 
divided into two portions, the right hand side 
forming a stairway, the left being a track on whioh 
a truck carrying the Newtonian observing plat¬ 
form runs. The upper portion of the truck is 
automatically kept horizontal as it travels up the 
curve of the arch, by means of a lever, the outer 
end of whioh travels on a contoured rail. The 
truck is operated by means of a motor driven 
winding drum fixed at the top of the bridge, where 
is also fixed the gear for giving it the cross traverse 
motion. The rail on which the dome runs is 
mounted on a strong annular girder on the top of 
24 steel pillars, 21 ft. high. The pillars form a 
circular building, sheathed inside and out with 
steel sheeting. 

The entrance is in the south side through a steel 
porch with two pairs of doors. The observing floor 
is 13 ft. abovo ground level with doorway leading 
on to the top of the porch. From each side of the 
porch a stairway gives access to a gallery running 
right round the building 23 ft. above the ground. 
A similar gallery on the inside of the building gives 
access to the lower segmental platform in the dome 
and so on to the Newtonian observing platform. 

A lift is provided inside the circular building for 
removing the cell and main mirror when it requires 
to be resilvered. The 7£ horse-power motor and 
gear for rotating the dome will be fixed at ground 
level in the building. 

Rotation is effected by means of an endless steel 
rope passing almost round an annular channel ring 
carried on brackets fixed to the base of the dome, 
over two tangent pulleys and down to the turning 
gear, a tension pulley being provided for keeping 
the rope tight. 

The dome and building was dispatched in June 
and the telescope has reoently been shipped. 
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Insect Transmission of Spike-Disease 


T HE cause of the spike-disease of sandal, 
which has seriously affected forest revenues 
in southern India for more than thirty years, has 
eluded prolonged investigation. The work of 
Coleman 1 in 1917 indicated that the causal 
organism was a filterable? virus which was trans¬ 
mitted by insects, but the entomological investi¬ 
gations undertaken at the time were not productive. 
During the past five years, studies by the Mysore 
Agricultural Department, the Indian Institute of 
Science, the Madras Forest Department, and the 
Forest Research Institute at Dehra Dun have 
confirmed and extended Coleman’s conclusions 
and established the insect-borne nature of the 
disease. 

Entomological work was commenced in 1930, as 
part of the programme of the Forest Research 
Institute, under the direction of Dr. C. F. C. 
Beeson, forest entomologist. Dr. Beeson felt that 
a careful quantitative survey of the insect fauna 
of sandal and associated plants would save much 
fruitless experimental endeavour, as an analysis of 
the morphological, ecological and numerical data 
so obtained would permit the selection of a small 
group of probable vectors when considered in 
relation to the peculiar characteristics of the 
disease and the factors affecting it. He also 
recognised the fact that such a survey would 
provide a unique contribution to Indian entomo¬ 
logy, as it would represent the first extensive study 
of the fauna of a single species of forest tree in the 
East. 

The survey has been productive in both these 
respects. With the co-operation of numerous 
specialists, a large number of systematic papers, 
incorporating descriptions of new species and data 
on distribution, host-plants and seasonal and 
relative abundance, is in course of publication in 
the Indian Forest Records , while several papers 
on the morphology and bionomics of important 
sandal insects by Mr. N. C. Chatterjee (the officer 
in charge of most of the field work) are also in the 
press. Transmission studies were guided at an 
early stage of the inquiry by the selection of a 
small group of probable vectors, and a critical 
discussion of the various hypotheses affeoting the 
roblem, a preliminary account being published 
y Mr. Cedric Dover 1 early in 1932. This paper 
began the series of reports on the entomological 
aspects of the problem of spike-disease and, with 
an introductory note by Dr. C. F. C. Beeson", pro¬ 
vides ft more detailed description of the history, 
objects and general results of the inquiry than is 
possible here. 

Among the insects suggested as probable vectors 
of the disease was an inconspicuous jassid known 
as Moonia albimaculata y Distant, which Mr. 
Dover regarded, for reasons stated in his paper, as 
the most likely vector. Attention was also directed 
to the importance ’ of aphids as likely carriers. 
Some argument attended the selection, but trans¬ 


mission studies have now supported it. A paper 
on insect transmission of spike-disease by Messrs. 
M. Appanna and C. Dover (which will be published 
shortly in the Indian Forest Records) shows that a 
large number of transmission experiments with a 
variety of suctorial and mandibulate insects was 
unproductive, whereas experiments with Moonia 
albimaculata yielded three positive results and 
produced symptoms in other cases which are 
regarded as likely to develop into those of typical 
spike. The three plants in which the symptoms 
of spike-disease have been produced by exposure 
to Moonia albimaculata are inseparable from 
typically spiked plants on symptomatic grounds, 
and samples from one of them have also answered 
important biochemical and cytological tests for the 
disease. The nitrogen content (which was tested 
by Mr. Y. V. S. Rao, of the Indian Institute of 
Science) and the starch content wore both much 
higher in the samples, as is generally the case in 
spiked plants, and the intracellular inclusions 
characteristic of spike and other virus diseases 
were also found in leaf-sections by Mr. M. J. 
Narasimhan, of the Mysore Agricultural Depart¬ 
ment. The transmission by grafting of the symp¬ 
toms produced by Moonia remain to be established, 
as grafting tests were only recently commenced. 
There appears to be little doubt, however, that the 
three infected plants are genuinely spiked. 

When the transmissibility of the disease pro¬ 
duced by Moonia is established, it will bring to a 
close an important phase of the inquiry on spike- 
disease, as with the discovery of the insect trans¬ 
mitting it we shall be able to proceed to a critical 
study of the way in which it can be controlled. 
The incrimination of Moonia as the vector 
of spike is of more academio interest, as 
spike-disease and peach yellows were, until very 
recently, regarded 4 as exceptions in the ‘yellows’ 
group of viruses, the members of which are trans¬ 
mitted by grafting and suctorial insects, chiefly 
jassids. Dr. L. O. Kunkel has recently established 
the fact that peach yellows is transmitted by the 
jasmd, Macropsis trimaculata B , and the present 
result therefore removes the last exception and 
makes the ‘yellows’ diseases a compact group 
limited by well-defined characteristics. It is of 
interest to note here that Dr. Quanjer’s paper and 
the work of Drs. K. M. Smith, L. 0. Kunkel, and 
H. H. Storey indirectly but strongly influenced 
Mr. Dover’s selection of probable vectors, and that 
the experimental programme owes muoh to their 
publications and support. 

In so far as aphids are concerned, only seven 
experiments were possible, one of which has 
yielded a result which is suspected to be positive. 
Unfortunately, this experiment was complicated 
by the presence of thrips, but it is believed that 
these insects did not prejudioe it as they lived only 
for a short time and the plant was not in flower. 
The result is being tested and further experiments 
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are in progress, but it is believed that even if 
aphids are incriminated as vectors, they can only 
be regarded as of secondary importance in the 
spreaa of spike, as they are very rare on sandal. 
Moreover, aphids appear to bo peculiarly fitted 
for the transmission of virus diseases under 
experimental conditions*. 

These satisfactory results are the outcome of 
collaboration between several research organisa¬ 
tions with the financial support of their respective 


governments. They have now to be translated 
into practical sylviculture, and it is hoped that 
the forest departments interested will be able 
to allot the additional funds required for this 
purpose. 

1 My eol. 8mDept, Agrio,, My tort. Bull. 8; 1017. 

* Indian Forest Rec. t 17, pt. 1; 1082. 

» ibid,, 17, pt. be. 

4 Quanjer, Phytopathology, 21; 1081, 

* Bull., Boyce Thompson Institute, 5, pt. I; 1088, 

* Smith, Biol Rev., 6 ; 1981. 


X-Ray Analysis of Fibres 


"pRESENT methods can still go far, but I 

IT am convinced that progress ... is about 
to gain a great impetus from the application of 
those new methods of research which chemistry 
is inheriting from physics : X-ray analysis . . 

So spake in general torms the president of the 
British Association in his address on the evening 
of September 6 : on the following morning, 
Sections A (Mathematical and Physical Seionoos) 
and K (Botany) foregathered to demonstrate the 
point in somewhat more detail. That physicists 
should hobnob with botanists—and not simply for 
the purpose of drinking tea—and on the following 
Mondayt even bo invited into the stronghold of 
vitalistically-minded zoologists is a very definite 
cause for congratulation, in spite of the dark 
mutterings of some that it is all very well to talk 
about the structure of molecules and adopt such 
an attitude of pitiable optimism in the face of 
‘life* and all the tremendous tale of the activities 
of living organisms ! 

In opening the joint discussion of Sections A 
and K, Mr. W. T. Astbury outlined some develop¬ 
ments in the X-ray interpretation of the properties 
of hair, feathers and other protein structures. 
Recent progress in our knowledge of the molecular 
structure of natural fibres arises largely out of 
the recognition by X-ray means that the solid 
state of fibres is a crystalline state, generally 
imperfect, it is true, yet nevertheless sufficiently 
organised to give valuable information about the 
form and properties of the giant molecules whioh 
orthodox chemistry suggests as their basis. The 
crystallites are sub-microscopic, but it can be seen 
«Ct once from X-ray photographs that they are 
always effectively long and thin and lie with their 
long axes either roughly parallel to the fibre axis, 
as in silk and hair, or arranged spirally round it, 
as in ramie and cotton. 

In the light of a mass of experimental evidence 
of one sort and another—and it must be emphasised 
that the study of the fine structure of biological 
subjects has advanced and will continue to advanoe 
only through a close alliance between all the 
various methods of attack—the conclusion seems 
irresistible that these crystallites, or organised 
aggr$gates f whioh make up the body of the fibre 


1 
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substance and which we must now identify with 
Nageli’s micelles, are simply bundles of long chain- 
molecules, bundles of varying size and degree of 
perfection of organisation, and probably without 
any particularly sharp demarcation one from 
another. In the case of fibres of cellulose and 
natural silk, when the X-ray data are submitted 
to detailed analysis and compared with the results 
of tensile experiments and the findings of organic 
chemistry, this concept leads further to the 
decision that the chain-molecules are stereo- 
ehemically fully oxtonded ; but we immediately 
encounter difficulties when we try to apply 
these ideas to the study of protein structures 
other than silk, such as hair, collagen, muscle, etc. 
The main obstacle, however, is removed by the 
discovery and interpretation of the X-ray photo¬ 
graph of stretched hair, a photograph which shows 
that the molecule or complex of hair keratin, when 
pulled, undergoes a reversible intra-molecular 
transformation into an elongated stereo-isomer in 
which the polypeptide chains are analogous in 
form to those of silk fibroin, that is to say, are 
fully extended and correspond to the normal 
polypeptide chains of the chemist. It follows, 
therefore, that the chains in unstretchod hair are 
in equilibrium in a folded state, so that the 
mechanism of its extraordinary long-range elas¬ 
ticity is inherent in the keratin molecule itself: 
by the application of tension in the presence of 
water the keratin molecule can be stretched to 
roughly twice its equilibrium length, to which it 
returns exactly when the tension is removed. 

More recent work on this problem indicates now 
that the ‘unit’ of the keratin complex is actually 
a polypeptide sheet or ‘grid’ in whioh the main- 
chains are linked side-to-side by a long series of 
roughly oo-planar cross-linkages formed by the 
side-chains of the various amino-aoid residues 
incorporated in the structure. The folds in the 
main-chains of unstretohed hair referred to above 
lie apparently in planes transverse to the side- 
chains, as one would perhaps rather expect: each 
grid simply flattens out when pulled in the direction 
of the main-chains, thereby giving rise to a complex 
system of stresses and strains which must be the 
basis of the observed long-range elasticity. From 
this point of view the elastic properties of keratin 
are in no way different in'principle from those of 
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the simpler molecules ; the latter, too, are sus¬ 
ceptible of distortion within the limits imposed 
by inter-bond angles, electrostatic attractions, 
rotation about bonds, and so on, but in keratin 
the possibilities are so enormously enhanced by 
the length and mobility of both main-chains and 
side-chains that at first sight we appear to be 
dealing with a new phenomenon. 

Tho most beautiful example of this line of 
reasoning is afforded by feather keratin, which 
gives an X-ray photograph at the moment unique 
in crystal analysis. Besides revealing quantita¬ 
tively and for the first time the truly heroic 
proportions of a protein molecule, this photograph 
shows also that the moleeule or complex of feather 
keratin can be stretched continuously and re¬ 
versibly up to as much as 7 per cent of its equili¬ 
brium length ! It seems clear, too, that we are 
again operating with a net- or grid-like Hystem, 
a molecular device which we may feel sure is 
common in biological structures, and of which the 
elastic properties arc of fundamental importance 
for our knowledge of the mechanism of both 
growth and movement. 

The paper presented by Dr. J. B. Speakman 
on the co-ordination of chemistry and X-ray 
analysis in fibre research followed admirably on 
the above account, emphasising as it did once 
more the extreme fruitfulness of a union of branches 
which, alone in fields of such bewildering com¬ 
plexity, might well prove barren. There is a 
pronounced difference in the lateral swelling of 
wool or hair in weak and strong acids, the former 
being far more effective. Considerations based 
on the Donnan equilibrium indicate why this 
should bo so, and the argument is given stereo¬ 
chemical form, so to speak, by the corresponding 
X-ray photographs, which show how, in hydro¬ 
chloric acid, for example, the main outlines of 
the keratin complex are scarcely disturbed, though 
in quite a dilute solution of ehloracetic acid the 
diffraction pattern is obliterated completely, only 
to return in all perfection when the acid is removed 
by washing and drying. It was pointed out by 
Speakman how this observation offers a possible 
means of estimating the size of the grid-like units 
of keratin suggested by X-ray analysis ; for we 
should be able, from a study of heats of reaction 
and swelling, to measure the total inter-grid 
cohesion in tho extended form (p-keratin) as 
compared with that in the single-chain protein of 
silk, to which X-rays have shown the main chains 
of (S-keratin to bo analogous (see above). Experi¬ 
ments to this end are in progress. 

The study of the effects of dc-aminating animal 
hairs provides a still moro instructive example of 
the value of X-ray and chomical collaboration. 
Stretched hair, as is well known, can be ‘set 5 in 
the elongated form by exposure to steam, and X- 
rays show that this is due to a re-distribution of 
cross-linkages in the keratin grid, whereby a new 
equilibrium configuration is taken up with the 
main-chains in the extended state, The reversi¬ 
bility of the intra-moleoular transformation is thus 


destroyed by prolonged steaming, and the photo¬ 
graph of p-keratin persists. The remarkable thing 
now is that it is found that de-aminated hair has 
lost this power of ‘permanent set*, and to an 
extent depending on the degree of de-animation. 
The change can be followed throughout by means 
of X-rays, which show at once whether the P-photo- 
graph is ‘set* after a given amount of de-amination 
and steaming of tho fibre in the stretched state. 

The experiments are a most valuable contribu¬ 
tion to our knowledge of the ohemistry of keratin, 
and therefore of all proteins, for we may now feel 
confident not only that the process of ‘setting* wool 
and hair involves the — NH\ groups of the basic 
side-chains, but also that the contractilo power 
of keratin is by no means destroyed—rather is its 
range oxtonded—on their removal. In view of 
the theory of K. H. Meyer that the contractile 
power of muscle arises from attractions between 
basic and acidic side-chains of one and tho same 
main-chain, it is clear that > this discovery may 
have far-reaching implications. 

Tho botanists were offered an elegant piece of 
structure analysis by Dr. R. D. Preston who, con¬ 
tinuing the work of Astbury, Marwick and Bernal 
which brought to light that the cell-wall of the 
alga, Valonia ventricom , is constructed of two Bets 
of cellulose chains crossing according to Borne 
regular plan at an angle near a right angle, 
described the present state of an X-ray explora¬ 
tion of the whole of the wall of a single complete 
cell. Sinco a normal photograph taken at any 
point of the wall gives the two cellulose directions 
at that point, tho method adopted is to follow up 
one of the directions exactly as one follows lines 
of force with a small compass needle, the results 
being afterwards plotted both on the cell-wall itself 
and on a large-scale model made from a bladder. 

The investigation is necessarily a prolonged one 
with the modest apparatus available, but already 
the findings are of a highlv intriguing character. 
They show to date that the molecular structure 
of this cellulose balloon is built up in spiral fashion, 
exactly as are the cellulose fibres ramie, cotton, 
etc. The completion of the investigation will no 
doubt be eagerly awaited, for there is a widespread 
interest in the structure and metabolism of 
Valonia . The single oells of this alga are the 
first to be explored in detail by X-ray methods, 
and the discovery that it shares with the fibres a 
spiral architecture must be of deep significance 
for the problem of the meohanism of growth. 

The mechanism of growth was also indireotly 
the subject of a fascinating contribution by Mr* J- 
Thewlis, who showed how X-rays have revealed 
the arrangement of the apatite crystals which 
constitute tho enamel of teeth. Tooth enamel, 
like so many other biological structures, is* of a 
fibrous nature, the hexagonal axis of the apatite 
crystals being the fibre axis. In human enamel 
there are two sets of fibres, one with the fib®© 
axis inclined at about 20° to the normal to tho 
tooth surface and on the same side as the tip,th© 
other at about 10° and on the opposite side to the 
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tip. In dog’s enamel the fibre axis is at right angles 
to the surmoe of the tooth. Variations in the per¬ 
fection of fibre orientation are observed, and three 
kinds of enamel can be distinguished. In human 
teeth it is found that one kind is associated with 
clinically immune teeth, and the other two with 
elinioally susceptible teeth. Here again the 
verdict of X-ray analysis must ultimately prove 
of fundamental importance in the study of living 
things, and it is to be hoped that this most 
promising field of investigation will soon be 
extended so as to take in the effects of the action 
of vitamins. 


The biological implications of recent advances 
in the X-ray analysis of protein fibres were again 
dealt with by Mr. W. T. Astbury at the discussion 
on the structure of protoplasm. No doubt some 
of the zoologists present were not a little shocked 
at such heresy, but nevertheless the message of 
X-rays seems clear enough. The proteins are 
infinitely variable and adjustable molecular pat-' 
terns, exquisitely sensitive to changes in physical 
and chemical environment, and capable of function¬ 
ing not only as enzymes but also as the material 
embodiment of the genes. Surely they are no 
other than the very patterns of life ! W. T. A. 


News and Views 


Honorary Fellows of the Physical Society 

The list of honorary follows of the Physical Societ y 
was lengthened on October 6 by the addition of 
the names of Profs. F. Paschen, A. Soinmerfeld and 
R. W. Wood. Friedrich Paschen, director of the 
Reiohsanstalt until last your, was bom in 1865, and 
has crowded an immense amount of fundamental 
work into the intervening years. ‘Poschen’s law’, 
governing the sparking potential botwcwi electrodes, 
is as familiar as the Paschen series in the line spectrum 
of hydrogen, whilst the Paschen galvanometer (now 
nearly forty years old) is still probably the most 
sensitive yet constructed. These three examples 
remind us of his versatility, but it has to be remem¬ 
bered that ho also measured the heat ovolution of 
radium, investigated the Doppler effect in canal 
rays, measured a great number of wave-lengths in 
the ultra-violet and infra-red and, above all, was 
one of those who established experimentally the form 
of the speotral distribution curve for a black body. 

Arnold Sommhrfeld, best known by that encyclo¬ 
paedic summary of the old quantum mechanics, 
“Atombau und Spektrallinien”, is three years the 
junior of Paschen. He occupies a chair at the Univer¬ 
sity of Munich, and his contributions to knowledge 
are all mathematical. He has contributed to subjects 
so diverse as the calculation of the a.c. resistance of 
coils, and the thoory of optical dispersion. In the 
early days of wireloss, he, like most of the mathe¬ 
matical physicists of the time, took part in the 
discussion on how the waves managed to follow the 
curvature of the earth. More familiar to students 
is his mathematical formulation of the intensity due 
to a wave, regarded as a summation of the effects 
due to Huygens’ wavelets, though his fame rests 
chiefly on the refinements which he applied to 
Bohr’s theory of the atom, such as the talcing into 
account of elliptical orbits, and the application of 
a relativity correction to the equations of motion 
of an electron, thus correctly accounting for the 
fine structure of the hydrogen lines. 

Tot third of this distinguished trio, Prof. B. W. 
Wood, was born in the same year as Soinmerfeld, and 
is, like him, aforeign member of the Royal Society. 
Brofewor at the John Hopkins University, seen© of 


the ‘Baltimore Lectures’, it is fitting that his 
interests should have centred around wave thttory, 
first in optics and more recently in suporsonics. His 
experimental genius is universally acknowledged, and 
his textbook on “Physical Optics”—as it must be 
with such an author is not only full of facts in all 
branches of its subject, but also contains a wealth 
of practical advice. Light filters, the construction 
of zone plates, the making of a prism with an angle 
of a few minutes (or was it seconds ?) of arc, all 
received the same careful attention. Perhaps his 
greatest single discovery was that of resonance 
radiation. Groat as it was in itself, it came at the 
right time to help the theoretical physicists to work 
out the conception of energy levels and quantum 
transitions in the atom. 

Guthrie and the Physical Society 

On October 15 occurs tho centenary of the birth 
of Froderick Guthrie, through whose initiative the 
Physical Society of London was founded. Bom in 
Bayswater, London, Guthrie was the son of a 
Bond Street, tailor, and as a boy had as tutor 
the chemist Henry Watts (1815-1884), to whom 
no doubt he owed his early devotion to science. 
Ho was sent to University College School, and 
afterwards entered University College, where 
Watts was an assistant professor, and studied 
chemistry under Graham and Williamson, and 
mathematics under De Morgan. From London, 
at the ago of twenty-one, he went to Germany, 
working under Bunsen at Heidelberg and under 
Kolbe at Marburg. On his return to England he 
was successively assistant to Frankland at Owens 
College and to Lyon Playfair at Edinburgh. In 1861 
he was appointed professor of chemistry and physics 
at the Royal College, Mauritius, whore he had as 
his colleague Walter Besant, the novelist. In I860 
he became professor of physics at the Normal College 
of Science, South Kensington, and this post he held 
until his death. 

Guthrie’s early published papers related to 
chemistry, but in Mauritius he turned to the study 
of physical problems and afterwards published 
memoirs and textbooks on heat, magnetism and 
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electricity and other subjects. Widely known as a 
gifted and versatile man, it was in 1873 that he issued 
to his friends a characteristically worded circular 
which resulted in the formation, early in 1874, of 
the Physical Society, of which J. H. Gladstone 
became the first president. The Society soon met 
with success and in a few years included most of 
the leading physicists of Great Britain. Guthrie 
himself became demonstrator to the Society, but in 
1884 was elected to the office of president. Two 
years later he was unfortunately attacked by cancer 
of the throat and died on October 21, 1886, at the 
early age of fifty-three years. He hod been four 
times married and after his death a memorial fund 
was raised for his widow and children ; his widow 
was also granted a Civil List pension. Guthrie was 
buried in Kensal Green Cemetery. His work for the 
Physical Society was of the greatest importance and 
a year or two ago the Guthrie memorial lecture 
was founded in his honour. 

The Science Museum 

We have on several occasions lefemxl to the 
remarkable developments in recent years of the 
Science Museum at South Konsington, and the 
instructive character and arrangements of the 
collections there. Sixty years ago, a report of the 
Royal Commission on Scientific Instruction and the 
Advancement of Science, of which Sir Norman 
Lockyer was secretary, directed attention to the 
wide sphero of usefulness that was open to well- 
devised science collections ; and a loan collection of 
scientific apparatus formed by Lockyer at South 
Kensington in 1876 was the beginning of the then 
contemplated “National Collection of the Instru¬ 
ments used in the investigation of mechanical, 
chemical, or physical laws”. For thirty years after, 
the valuable collections of machines and apparatus 
were housed in temporary buildings, but the scheme 
was then revived and in 1909 the President of the 
Board of Education received a large deputation 
which urged that it should be put into action. The 
result was the appointment of a Departmental 
Committee of which Sir Hugh Bell was chairman, 
and the adoption of the report of this Committee 
as the basis for the development of the Museum. 
Tho now building was opened by the King and 
Queen in 1928, and every year sees an increase in 
the number of visitors and in its sphere of influence. 
Sir Henry Lyons joined the Museum in 1912 and 
became director eight years later, and it is through 
his untiring work and wise guidance that the 
Museum has become not only a great treasure house 
of apparatus and machines of historic importance, 
but also a living record of notable achievements in 
science and engineering. 

Presentation to Sir Henry Lyons, F*RJS. 

It was appropriate, therefore, that at the Museum 
on October 11, Lord Irwin, President of the Board of 
Education, should present, on behalf of the Advisory 
Council, to Sir Henry Lyons, who retired from the 
office of director on October 9, a writing table and the 
following address i—“We, your friends, members of 
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the Advisory Council of the Science Museum, wish to 
express to you, on the occasion of your retirement 
after holding for thirteen years the position of 
Director of the Museum, our great regret at the 
termination of your seivices and our warm appre¬ 
ciation and admiration of the work which you have 
done. In 1920 when you were appointed, the Museum 
was a small Institution known only to a few. The 
Eastern Block, planned in pre-War days by Sir 
Hugh Bell’s Committee, was incomplete. The 
Collections, scattered throughout various unsuitable 
buildings, were without order and arrangement. 
You had the vision to realize tho position the Museum 
might take and the valuo it might be to Science and 
to Industry. By your tact, energy and ability you 
have made it what it now is and is known to be-— 
a treasure*-house of past achievements and an inspiring 
guide to future progross. One single fact suffices to 
indicate the magnitude and success of your work i 
the number of visitors has increased from about 
four hundred thousand in 1921 to nearly one and a 
quarter millions in 1932. Wo claim for the Museum 
a foremost place among Institutions of its kind, and 
recognise that it is to you that this is due. You 
lay down that work with every good wish from all 
of us for your future happiness and prosperity.” 
The address was read by Sir Richard Glazebrook, 
chairman of the Advisory Council, and tho hope was 
expressed by sovoral speakers that the promised 
Central Block of tho Museum would soon bo available. 

Tercentenary of the Observatory of the University of Leyden 

The Observatory of the University of Loyden was 
founded in 1633 and celebrates its tercentenary this 
year. Prof. W. do Sitter has written a commemora¬ 
tive brochure which is illustrated by many photo¬ 
graphs and reproductions of old prints, and describes 
the history of tho Observatory from its foundation 
down to tho present day (Haarlem : Joh. Enached^ 
en Zonen). Leyden is not quite the oldest active 
observatory. The Vatican Observatory was founded 
by Pope Gregory XIII, the reformer of the calendar, 
in the sixteenth century. But Leyden is the oldest 
of tho seventeenth oentury observatories, the others, 
in order of foundation, being Utrecht, Copenhagen, 
Paris and Greenwich. Amongst the early soiontiflo 
workers mentioned by de Sitter is Jacobus Golius, 
the founder, who was led by the corrupt state of 
the Greek texts to study the ancient mathematicians 
in the Arabic ; he possessed a very fine Arabic 
edition of Appolonius, but could not be prevailed 
upon to publish a Latin translation of it. Actually, 
the first Latin translation of Appolonius was published 
by Halley in 1710. Few observations were made at 
Golius’s obsorvatory. For more than a century the 
observatory was located on the roof of the University, 
and was maintained as much for instructional as for 
scientific purposes. As the public had the right to 
look through the telescopes at any time, the observers 
were often hindered in their work. 

The Observatory became at times very nearly 
defunct; Lalande says: “En 1774 je tVy & 
Astronome ni instrumens qtte Von pete 1 
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One is reminded of the observatory which once 
existed on top of the great gate of Trinity at Cam¬ 
bridge. Many plans were made for the reorganisation 
of the observatory during the first half of the nine¬ 
teenth century, but nothing was accomplished until 
Kaiser prevailed upon Parliament to grant money 
for a new observatory, which was built in 1880. 
Kaiser combined his chair of astronomy with the 
office of ‘verifieator of nautical instruments’, and 
devoted the observatory to meridian work, so that, 
as reorganised, it resembled Greenwich. Recently, 
an astrophyeical department has been added. The 
present staff of the Observatory of Leyden is very 
strong, and includes de Sitter, Hertzsprung, Woltjer 
and Oort. Tho tercentenary brochure enumerates 
the many instruments now to be found in the 
Observatory, and we may echo Prof, de Sitter’s 
concluding remark that the Observatory of Leyden 
is well equipped to enter upon its fourth century* 

Meteor Shower of October 9 

A fink display of shooting stars was observed at 
many places in western Europe on the night of 
Monday, October 9, between the hours of 6.30 p.m. 
and 10 p.m. The spectacle caused great alarm in 
many country districts of Portugal, people taking 
refuge in the churches. A similar display occurred 
on October 9, 1926, and it is associated with 
Giacobini’scomet, which has a period of about 6 J years. 
In 1900, when the comet was discovered, the nearest 
approach of the two orbits was about million miles, 
but perturbations sufficiently disturbed the orbit of the 
comet to make it intersect that of the oarth in 1926, 
though the point of intersection was about two 
months in front of the comet, and the comet itself 
was therefore about 77 million miles from it on 
October 9 of that year. This year the comet is 
estimated to have been only about one million miles 
distant from the earth, and a brilliant shower of 
shooting stars was the result. 

Integral Right-Angled Triangles 

Thm solutions of the equation o 1 + b* «* c* in 
integral numbers given in Sir Flinders Petrie’s letter 
in Natubb of September 9, are all contained in the 
formula 

{ 2 «(n 4 - 1 ))}* 4 - {(« + p)* — n *} 1 « {(n + p)* + »■}■ 
for n 1 , 2, 3, 4, 5, horizontally and p «= 1, 2, 3, 4, 
down the page. The most general solution of the 
equation o* + 6 * ■ c* in integral numbers is given 
by 

a b - A(/‘ - g'U o - + ?■) 

for integral values of /, g , A. Sir Maurice Amos, 
and several other correspondents, have addressed 
letters to the Editor pointing out that Sir Flinders 
Petrie’s statements are incomplete. In the first 
place, solutions certainly exist not contained in the 
table j for example, 

a « 12, b -i 9, c — 16. 

Ags fa , Vf. jt H. Awbery, of Teddington, points out 
the table is extended to include 
all eoteiwmaofone and two digits, their number is 


30, of whioh 16 are sets without common factor, and 
not 10 as stated by the author. Mr. A. F. DuftaaU- 
of Gars ton, points out that there are fifty solutions 
of a 1 + 6 B = c* for which c contains fewer than three > 
figures ; but some of these, of course, are not in* 
eluded in Sir Flinders Petrie's table. Further, Mr. 
H. J. Woodall, of Stockport, points out that a large 
range of integral solutions of the equation 
a* 4 . b % = c* was tabulated by the late Lt.-Col. 
A. J. C. Cunningham. This table, however, only 
mentions the cases where c is a prime number, 
whereas Sir Flinders Petrie's table includes many 
solutions where c is composite. * 

Sites of Scientific Interest in East Africa 

Representations supported by the leading scien¬ 
tific societies of Great Britain, including the British 
Association, the Royal Society, and the Royal 
Anthropological Institute, have been made to the' 
Government of Kenya, asking for the protection of 
the area in whioh are the fossil beds of Kanam and 
Kanjera. The area in question is situated at the 
north-east comer of Victoria Nyanza. The fossil beds 
include those on Rusinga Island at the mouth of 
Kavirondo Bay, which constitute one, and the 
richest, of tho three deposits of Miocene age in 
Kenya. It was in the Kanam and Kanjera Pleistocene 
deposits that Dr. L. S. B. Leakey discovered the 
fossil human remains, which were examined at a. 
conference of leading palaeontologists, geologists, 
anatomists and archaeologists at Cambridge in March 
last (see Nature, 131, 427 and 477 ; 1932). It is 
now announced that the Government of Konya has 
taken stepR to exclude the site from the area for 
which exclusive prospecting licences have been 
invited, and to preserve it as a protected area under 
the Ancient Monuments Preservation Ordinance, 
1927, Earlier in the year, in response to similar 
representations addressed to the Government of 
Tanganyika Territory, an order was issued under 
the Preservation of Archeeologioal Objects Ordinance, 
1929, declaring the area containing tho fossil beds in 
which wero found tho remains of Oldoway man a 
protected area. Dr. Leakey, who has been chiefly 
responsible for bringing the matter to the notice of 
the respective Governments, is to be congratulated 
on a result assuring the preservation of these areas, 
whioh are of the greatest importance for future 
research in the archaeology and palaeontology of East 
Africa and for the history of the development of man. 

An exhibition of specimens, including human 
remains, found by Dr. Leakey at Kanam and Kanjera 
is on view at the British Museum (Natural History) 
until October 30. Since the conference at Cambridge, 
to which reference is mad© above, accepted the 
human remains as presenting no characters incom¬ 
patible with their inclusion in the type Homo sapient, 
and their assignment to Lower and Middle Pleistocene 
age respectively, Dr. Leakey has been engaged in 
further comparative study of the specimens. His 
conclusions, it is now understood, confirm his pre¬ 
vious views. The Kanjera skulls, he holds, belong to 
Homo sapiens, and as being of Middle Pleistocene 
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age, far antedate any of the previously known 
examples of Homo sapient, to which dates not earlier 
than the end of the loo Age have been assigned. On 
the other hand, he holds that the Kanam fragment of 
mandible, being of early Pleistocene age, is of the 
same high order of antiquity as Java, Peking and 
Piltdown man. Dr. Loakoy will submit his con¬ 
clusions to the Royal Anthropological Institute in a 
lecture on ‘‘The Status of the Kanjera Skulls and 
the Kanam Mandible'* to bo delivered on October 20 
at 5.30 p.m., when Prof. Elliot Smith will take the 
chair, 

Romano-British Pottery at Colchester 

Further details of the interesting finds of Roman 
potters* kilns at Colchester are given in an article 
in the Times of October 10 which marks the close 
of the Colchester Excavation Committee’s work for 
the season. Since comparatively little is known about 
the detail of the manufacture of ‘Samian’ pottery in 
Britain, the find is of considerable importance. A 
series of eight kilns was discovered. Four of the 
kilns, widely spaced, had been used for jugs, mortaria 
and other vessels in coarse buff ware. The second 
four kilns were concentrated in a narrow area sur¬ 
rounded by a retaining wall and buried 5-8 ft. deep 
beneath a mass of material in which the numerous 
fragments of ‘Samian’ moulds and ware made it 
evident beyond question that this was the place of 
manufacture of the ‘Samian’ ware. The material in 
the largest kiln, 14 ft, long, had been fused by over* 
firing. Not only were the two types, the old-style 
British and the ‘Samian’, mass production articles, 
found whore they had been made, side by side, but 
also the stamps of the ‘Samian’ ware bore well-known 
names of potters whose factories are known in 
eastern Gaul and Germany. These are repeated on 
tho colour-coated ‘Castor’ ware, decorated with 
applied hunting scenes, which was also mode at 
Colchester. Those stamps and the similarities of 
form and moulds linking them up with examples of 
known date from the Continent, afford sure criteria 
for fixing a date, which is corroborated by the find 
of a coin of Marcus Aurelius, at about a.d. 180 to 
200 . 

Significance of Anthropological Studies in Modem Civil¬ 
isation 

A course of eleven public lectures on “The 
Study of Man” will be delivered at University 
College in the University of London during the 
coming session. The lectures will have a topical 
interest in a somewhat unusual sense. Their aim 
will be to present aspects of the subject-matter of 
the science of anthropology as a study of the methods 
by which man in the past and also backward peoples 
have approached the problems of life; but more 
especially they will suggest the practical bearing of 
the principles governing human actions and reactions, 
revealed by anthropological studies, in the solution 
Of like problems which arise in modem civilisation. 
The opening lecture, on “The Practical Value of 
Human Studies", will be delivered by Mr. F. J. 
Biohftris, honorary lecturer in Indian archeology. 
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Prof. Charles Singer will follow on “The Develop¬ 
ment of the Study of Man”. The remaining lecturers 
will be: Prof. C. B. Fawcett, on “Geographical 
Factors in the Study of Man" ; Dr, R. E, M. Wheeler, 
on “Early Civilisation and Economics"; Dr, 
Margaret Murray, on “Religion and Ritual in the 
Study of Man” ; Prof, B. Ashmole, on “The Place 
of Art in the Study of Man” ; Mr. S. R. K. Glan- 
viile, on “The Eastern Origin of Western Civilisa¬ 
tion” ; Dr. R. E. M. Wheeler, on “Race and History 
in Ancient Europe” ; Dr. L. W. G. Malcolm, on 
“Africa, Pawt and Present” ; Mr. A. M. Hooart, on 
“The South Seas, the Organisation of Peoples” ; and 
Mr. K. do B. Oodrington, on “India, the Village as a 
Social Unit”, Tho lectures will be delivered at 
University College, Gower Street, W.C., on each 
Monday in term at 5.30 p.m., beginning on Monday 
next, October 16. The chair at tho first lecture will 
be taken bv the Provost, Dr. Allen Mawer. 

Chemistry, Philosophy and Food Values 

It is evidence of vigour of both mind and body 
when a man who can say that ho saw the Great 
Eastern upon the Btocks, before alio sailed west to 
lay the, first Atlantic cable, is able to deliver ah 
address of an hour’s duration which will hold an 
audience largely composed of students. Prof. 
Henry E. Armstrong is, however, known in the 
world of chemistry as one whom the years pass 
lightly by. His mind is as intellectually alert, 
critical and unrepentant to-day as at any time 
during his long career. The address which he gave 
at the opening of the College of tho Pharmaceutical 
Society on October 4 contains passages of caustic 
comment mixed with others of no less delightful 
charm, which illustrate as much his philosophy of 
life as his outlook upon his own profession. It makes 
stimulating reading. Although some may smile as 
hero and there they detect echoes of opinions which 
the author has made peculiarly his own, yet the 
address emphasised a truth that can never be over¬ 
stated : that it is essential that philosophical 
theorising shall proceed side by side with the practical 
experiments of the laboratory, without which there 
can be no sure progress. 

Some flowers from Prof. Armstrong’s collection 
may be preserved. His first chemical appointment 
he chronicles in the words :—“I mounted the pro¬ 
fessional dunghill in the autumn of 1870 at the 
London Institution, Finsbury Circus”. Of Bentley, 
whose services to botany were mainly in the realm 
of classification, he says :—“He was certainly > a 
character, but he knew his plants, an accusation that 
can be brought against few botanists to-day”, 
and upon the trend of modem chemical thought 
towards mathematics and away from the laboratory, 
his comment is:—“Of late years the olerioal mind 
has again ruled us; chemistry has suffered a neo- 
philogistic outburst. Oxygen has gone out of fashion, 
its place takers by a beautiful myth, as elusive as 
phlogiston, the hydrogen ion, a creation of Leipsig 
journalism, never bom of science, but only guess* 
vork”* He is critical of fhe fads of the r#eatcb(ir 
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into food values* who would have us believe that 
“Correct nutrition cannot be left to instinot, or to 
the use of natural unspoilt foods* or to a varied diet”, 
and he adduces as evidence to support his con¬ 
demnation, a personal experience above criticism : 
“I have raised a family of seven. . . . Archbishops 
and Royalty arc showing interest in clearing slums. 
The Bishops need to take their crooks in hand and 
first lead their flocks to proper food”. 

Value of the Motion Camera for Testing Purposes 

The cinema camera and similar recording cameras 
are now usefully employed in connexion with the 
testing of moving apparatus. Iri a paper by W. Wilson 
on the testing of electrical equipment read to Section 
G (Engineering) of the British Association and 
published in full in Engineering for October 6, many 
illustrations are shown proving practical utility. 
In teats of elootrical circuit-breakers, fuses, lightning 
arresters, etc., the significant part of the test lasts 
only 20-140 mil li-seconds. A complete record can 
therefore be supplied by only a few feet of the 
film. An example is shown of twelve pictures taken 
from a short circuit to earth at a ‘Grid’ substation. 
The arc was struck between a pair of ‘horns’ of an 
arrester by bridging them with a fuse wire prior to 
the dosing of the main switch. The successive 
shapes assumed by the arc as it rapidly extends are 
shown, as well as the relative intensity of the various 
stages of the phenomenon and their duration. A 
blizzard was blowing when the photograph was 
taken but the arc attained a length of about twenty 
feet. Experiments with exactly similar fuse wires 
show that when they ‘blow’ with direct current, the 
arc lasts a third of a second, but with alternating 
current it is over in one sixteenth of a second. The 
common theory that an arc snaps at one point like a 
stretched thread is erroneous. The photograplis 
show that the arc persists until there is not sufficient 
electrical output to maintain its temperature and 
consequent ionisation. It then fades away uniformly 
over its whole length. The motion camera method 
’was usefully employed in testing the 19,000-ton 
electrically propelled liner Queen of Bermuda. By 
photographing an assembly of 17 different instru¬ 
ments, most useful results were obtained as the ship 
was put through a specified series of manoeuvres. 

Electrification of the Polish Railways 

Wb learn from the English Electric Journal for 
September that Poland has decided to electrify the 
main Warsaw junction railways. For this purpose 
a contract involving the sum of two million pounds 
has been signed with the English Electrio Co. Warsaw 
is the largest city in Poland and has a population 
of 1,100,000. For some time the present lay¬ 
out of the railway tracks has caused great incon¬ 
venience arising from the loss of time in moving 
trams from one side of the city to the other owing 
to the congestion of the traffic. At present there are 
four principal stations in Warsaw connecting the city 
with Manna, Danzig, Moscow, etc. These stations 
are all connected by a loop line and the increased 
slowed down train Itoovemehts. The 


Government has decided that the best solution is to 
construct a new line across the city, part of which 
will be through a tunnel and part over a bridge and 
viaduct. This permits the closing of two stations* 
and all passenger traffic will be concentrated at the 
new central station. Over the Vistula, a now bridge, 
which is about 550 yards in length, has just been 
completed. In order to operate trains through the 
tunnel, which is nearly completed, it has been 
decided to electrify three of the most important 
lines radiating from Warsaw. For the local passenger 
services motor-coaches will be used, but electric 
locomotives will be used to haul international and 
through expresses on the new junction line. The 
commission appointed by the Government recom¬ 
mended the use of direct current at 3,000 volts. 
Each motor-coach will be equipped with four 200 
horse power 1,500 volt motors, two motors being 
connected in permanent series to operate off the 3,000 
volt trolley system. 

History and Uses of Maps 

Da. F. J. North has written a useful little pamphlet 
on this subject (Maps : their History and Uses, with 
Special Reference to Wales. (A Handbook to a 
Temporary Exhibition, July to October 1933.) By 
Dr. F. J. North. Pp. 45. (Cardiff: National Museum 
of Wales, 1933.) 6d.) It is primarily intended as a 
handbook to a temporary exhibition of maps held 
in the Museum during the past summer, but it has 
a wider value in being a summary of the develop¬ 
ment of maps with more special reference to Wales 
and to Great Britain in general. A final section of 
the pamphlet gives a sketch of the development of 
the geological map. Though the work, in view of its 
object, is written in a popular style, it contains 
much of interest concerning early maps and the 
history of early cartographers and some account of 
their methods. There is also some discussion of 
methods of cartography and there are references to 
larger works. 

British Association Seismoiogical Committee 

The report of the Committee for the year 
1932-33 contains a notice of the death of a 
valued member, Dr. J. E. Crombie, who has 
left a legacy of £1,000 after the death of his 
wife for the work of the Committee. It also refers 
to work by several members of the Committee, on 
recent Scottish earthquakes, on high-focus earth¬ 
quakes and microseisms, and Messrs. Jeffreys and 
Bullen’s revision of the standard seismoiogical tables. 
Interesting memorials of the earliest earthquake 
station in England have recently been obtained by 
the Science Museum, South Kensington; Miss 
Morey, of Newport, I. of W., presented the original 
lamp-post on which Milne erected his first seismo¬ 
graph at Shide. The drum and recording mechanism 
have been purchased by the Museum, and on effort 
will be made to reconstruct the instrument as 
accurately as possible. 

International Union of Geodesy and Geophysics 

The Fifth Assembly of the International Union of 
Geodesy and Geophysics was held at Lisbon on 
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September 17-24. It was the last to be held under 
the presidency of C. Lallemand, who resigned and 
will be succeeded by W. Bowie (United States). 
Owing to the present economic depression, the 
subscriptiona for the coming three years were reduced 
by one quarter, and provision was made for further 
reductions in exceptional cases. This will affect the 
budgets of tho several associations that are com¬ 
bined in the Union, and it is uncertain, for example, 
whether the additional funds roquired for the con¬ 
tinuance of the publication, from Oxford, of the 
International Seismological Summary will be available 
from the Association of Seismology. Another 
Association with large needs at the present time is 
that of Terrestrial Magnetism and Electricity, which 
desires to further, as much as possible, the reduction 
and discussion of the data obtained during the 
International Polar Year, 1932-33. The next meeting 
of the Union is to he held at Edinburgh in 1930. 

National Central Library 

It is hoped that His Majesty the King, accom¬ 
panied by the Queen, will open the new building 
of the National Central Library in Malet Place, 
London, W.C., on November 7, at 3,15 p.m. The 
National Central Library, founded in 1910 as the 
Central Library for Students, was reconstituted in 
1930, and in addition to supplying books to adult 
education classes it is now used as a reserve and 
clearing-house for all public, county, and university 
libraries of Great- Britain. The new building has 
been provided and equipped by the Carnegie United 
Kingdom Trust at a cost of about £50,000. 

England to Australia Flight 

On Wednesday, October 4, Air-Commodore Sir 
Charles Kingsford-Smith started on a flight from 
England to Australia. He flow a Percival 'Gull' cabin 
monoplane, fitted with a Gipsy Major engine. As we 
go to press (October 11), it is announced that he has 
reached Wyndham, on the north coast of Wostom 
* Australia. The record for the England to Australia 
flight was held by Mr. C. W. A. Scott, who in 1932 
took 0 days 20 hours 44 minutes. Kingsford-Smith 
followed roughly the same course as Mr. Scott, except 
that he chose a shorter crossing of the Timor Sea, 
from Sourabaya to Wyndham (about 1,250 miles) 
instead of to Port Darwin (nearly 1,400 miles). 

Announcements 

The Christmas loctures this year at the Royal 
Institution, which will be the one hundred and 
eighth course of six lectures “adapted to a Juvenile 
Auditory”, will be delivered by Sir James Jeans, 
commencing on Thursday, December 28. 

W. E. Freeman has been appointed tobacco 
breeding officer, Mauritius (Colonial Agricultural 
Service). 

Prof. R. A. Peters, Whitley professor of bio- 
chemistry in the University of Oxford, will deliver 
the twenty-third Bedson lecture of the Bedson Club 


at Armstrong College, Newcastle-upon-Tyne, on 
November 3, at 0.30 p.m. The title of Prof. Peters’s 
lecture, which is open to the public, will be “Some 
Recent Aspects of the Vitamin B Complex”. 

Prof. A. F. C. Poulard, professor of technical 
optics in the Imperial College of Science and 
Technology, will deliver the Thomas Hawksley 
lecture before the Institution of Mechanical Engineers 
on November 3 at 6 p.m. The title of Prof. Pollard's 
lecture will be “Kinematic Design in Engineering”. 

Wk have received a copy of the first number 
of the Independent, a weekly journal published by 
Sir Ernest Bonn, price 6d. The journal is of general 
interest, dealing with economics and politics, art, 
evoryday topics, books, drama, music, etc., but no 
attention is given in this first issue to scientific 
subjects other than economics. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—A 
technical assistant for clinical laboratory work— 
General Superintendent and Secretary, Manchester 
Royal Infirmary (Oct. 19). A mechanical and elec¬ 
trical engineer for the Royal Aircraft Establishment 
—A. 567, Chief Superintendent, R.A.E., South 
Famborough, Hants (Oct. 20). A pathologist— 
Secretary, Queen Mary's Hospital for the East End, 
E.15 (Oct. 20, marked “Pathologist" in left hand top 
oomer). A head of the Pharmacy Department at the 
Central Teclmical College, Birmingham—Particulars 
(stamped addressed foolscap envelope) from Principal, 
Central Technical College, Birmingham 1 (Oct. 21). 
A chief veterinary officer for the Essex County 
Council—Clerk, Essex County Council, Shire Hall, 
Chelmsford (Oct. 23). A lecturer in horticulture 
at the University of Leeds—Registrar (Oct. 23). 
An instructor in poultry husbandry in the Depart¬ 
ment of Agriculture, University of Leeds— 
Registrar (Oct. 25). Probationary inspectors 
(male) in tho Engineering Department of the 
Post Office—Secretary, Civil Service Commission, 
London, W.l (Oct. 20). An instructress in rural 
domestic economy in the Department of Agriculture, 
University of Leeds—Registrar (Nov, 6). An 
American international fellowship, offered by the 
American Association of University Women for 
1934-35—“Research Applications”, British Federa¬ 
tion of University Women, London, S.W.3 (Nov. 18). 
Four Henry fellowships, available for British graduates 
and tenable for one year at Yale or Harvard—* 
Secretary, Henry Fund, c/o University Chest Office, 
Oxford (Jan. 1, 1934). An International residential 
scholarship at Crosby Hall, offered by the British 
Federation of University Women for 1934-36, and an 
International (American Fellowship Crusade) fellow¬ 
ship offered by the American Association of Uni¬ 
versity Women for 1934-35—“Research Applica¬ 
tions", British Federation of University Women, 
London, S.W.3 (Jan. 13, 1934). Grocers Company 
research scholarship for original investigations in 
sanitary science—Clerk to the Grocers Company, 
Grocers Hall, London, EXL2 (April 29, 19HU 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents* Neither 
oan he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

Remarkable Optical Properties of the Alkali Metals 

Recently Wood 1 has published a full account of 
some beautiful experiments on the optical behaviour 
of the aJkali metals, of which a preliminary report 
appeared in these columns*. His main results are : 

1. The alkali metals, whioh have a large coefficient 
of extinction in the visible part of the spectrum, 
become moro or loss transparent sufficiently far in 
the ultra-violet. As a consequence, they have in 
this spectral region a Browsterian angle at which 
ordinary light upon reflection becomes plane polarised. 

2. The limit of the transparent region on the 
side of long wave-lengths shifts toward the red with 
increasing atomic number, lying at about 2050 A. for 
Li, 2100 A. for Na, 3150 A. for K, 3600 A. for Rb t 
;4400 A. for Os, while no limit was observed on the 
side of short wave-lengths as far os the experiments 
permitted to penetrate (about 1860 A.). 

3. The index of refraction in the transparent 
region is loss than unity, so that the phenomenon of 
total reflection occurs. 

It is the purpose of this note to point out that all 
the interesting phenomena mentioned above can be 
fully accounted for -by moans of the quantum theory 
of metallic dispersion developed by the present 
writer*, in which the electrons of the metal are con¬ 
sidered as moving in a periodic field of potential. In 
SUoh a field the stationary states of the electrons are 
grouped together in zones, tho energy of the stationary 
states within one and the same zone being a con¬ 
tinuous function of the variables distinguishing these 
states, while in passing from one zone to another it 
shows a discontinuity. This discontinuity and a 
selection rulo derived by me have tho rosult that the 
absorption spectrum of the metal consists of a 
number of continuous bands bounded both on the 
low and on tho high frequency side, each band being 
due to the transitions from a zone occupied by 
eleotrons to an unoccupied zone. While very far in 
the ultra-violet, as well as in the X-ray region, these 
bonds will partially overlap, it is to be expected that 
in some cases the band lying farthest toward the red 
and corresponding to transitions from the highest 
occupied zone to the lowest unoccupied zone will be 
separated from the other bands by a finite frequency 
interval in whioh no absorption can take place. This 
is evidently the case for the alkali metals. The optical 
data for silver and gold, discussed by me in my first 
paper, make it probable that here too a transparent 
region will be found when going farther to the ultra¬ 
violet than has been done hitherto. 

The shift of the first absorption band toward longer 
wave-lengths with increasing atomic number of the 
alkali can also be understood* The theory shows 
that, for electrons not too firmly bound, the energy 
differences between the zones, and henoe the transi¬ 
tion frequencies, vary roughly as 1/a 1 for similar 
lattices, a being the lattice constant, so that the 
' absorption bands shift towards the, red Svith increasing 
dk Ndtr |ctr the alkali metals a does indeed become 
■ gr e ater with : increasing atomic number, having the 


following values : Li 3*46 A., Na 4*24 A., K 6*25 A. a 
Rb 5*62 A., Cs 6*05 A.* 

Finally, as regards the index of refraction in the 
transparent region, this is just what one would 
expect. For one is hem immediately on the violet 
side of a band of strong absorption, so that the con¬ 
tribution to the electric polarisation from this band, 
which due to its proximity outweighs by far the 
influence of the other bands, is 180° out of phase with 
tho electric vector of the light wave, causing a 
diminution of the index of refraction below unity. 

R. de L. Kronio. 

Natuurkundig Laboratori um, 

Groningen. 

Sept. 24. 

1 R. W. Wcxxl, Phyt. Ret., 44 , 353 ; 1933. 

• R. W. Wood, NATCTBE, 181, 5H2 ; 1933. 

1 R. do L. Kronlg, Proc. Roy. Soc.< A, 18», 409 ; 1929. A, 188, 255; 
1931, Boo also Y. Fujloka, Z. Phyt., 78, 637 ; 1032. H. FriJhlloh, 
ibid., 81, 297 ; 1933. 

4 F. Simon and K. Vohscn, Z. j ihyt. Chtm ., 188,185; 1928. 


Solar Activity and Cosmic Rays 

The intensity of the cosmic radiation on tho sum¬ 
mit of the Hafolokar (2,300 metres above sea-level) 
near Innsbruck (Austria) has been recorded almost 
continuously for two years by moans of a Stoinke- 
Standard apparatus (steel ionisation chamber of 22 *6 
litres, filled with carbon dioxide at 9*5 atm.). The 
room temperature in the observatory was kept 
constant within ± 0 1° at 15° 0. during the whole 
period by an automatic regulator. All ionisation 
values were reduced to tho same barometric pressure 
and outdoor temperature. A detailed account of the 
results has been given elsewhere 1 , so far as the 
diurnal, seasonal and irregular variations of the 
cosmic radiation are concerned. 

It may be mentioned that no regular diurnal 
variation according to sideroa] time was detected. 
The existence of a small diurnal variation according 
to local time was, however, proved again beyond 
doubt; the midday intensity is higher by about 
0 012 J than the intensity at night. The maximum 
intensity occurs not exactly at noon, but at 2 p.m., 
indicating some indirect rather than a direct influence 
of the sun. Our results agree with the observations 
of O. Hoffmann, Lindhohn, Steinke and A. H. 
Compton. 

The large number of observations accumulated at 
the Hafelekar Observatory makes it possible now to 
investigate whether solar activity (sunspots, earth- 
magnetic storms) has any influence on the intensity 
of cosmic radiation. 

Quite recently O. Freytag®, by an analysis of 
Lindholm’s observations at Muottas Muraigl in 1930, 
concluded that the diurnal variation of the more 
penetrating components of the cosmic radiation is 
more marked in periods with large sunspot numbers. 

We analysed our observations extending over 
nineteen months and could not find any relation 
with the relative sunspot numbers observed at the 
same time. It might be suggested that this result 
was not very decisive, since our observations were 
made in years of minimum sunspot numbers. 

We therefore selected from the keliographio maps 
of the * Astronomical Observatory in Zurich only 
such days when a large sunspot or group of spots 
was near the centre of the sun and analysed the 
intensities of the cosmic jradiation observed at the 
same time and also on the following days. Again 
no certain influence could be detected. A slight 
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increase notioeable between ten and fifteen days 
after the passage of large spots through the central 
meridian of the sun is still uncertain and may be 
purely incidental. 

Another point of interest was the investigation of 
magnetic storms. Some time ago A. Gorlin 8 found, 
that in Abiako (northern Swoden) the cosmic ray 
intensity increases after the beginning of a magnetic 
storm, especially if this is accompanied by a so-called 
magnetic ‘ impotus’. 

From September 1931 to March 1933 twenty-four 
magnetic storms were observed ; the magnetic data 
were taken from the records of the Geomagnetic 
Station at Vienna (Auhof). With the apparatus 
screened with 10 cm. load on all sides, we obtained 
an average cosmic ray ionisation of 2 751 J in the 
ten hours preceding the storm and 2 743 J in the 
ten hours after the beginning of each magnetic 
storm. With no lead screen on top of the apparatus 
the ten-hour means were 4 -547 J before and 4-536 J 
after the beginning of the magnetic storm. 

Thus our observations indicate that a slight 
decrease of the cosmic ray ionisation (by 0 *008 J 
with lead screen all around and 0 011 ./ with no lead 
on top of the apparatus) occurs after the beginning 
of the magnetic disturbance. This is in apparent 
contradiction to Dr. Gorlin’s results in northern 
Sweden. On the other hand, the effect in our latitudes 
is, of course, by no means comparable with that in 
lat. 68° N. It seems quite possible that an increase 
of the cosmic ray intensity in the far north is accom¬ 
panied by a decrease in Central Europe. Dr. Gorlin 
agrees with us on this point. It can be expected that 
the simultaneous observations carried out by Dr. 
Gorlin in Abisko and by us on the Hafelekar 
will clear up this point. 

It can be said that our results are an additional 
argument for the corpuscular theory of the cosmic 
radiation, or at least of a part of it. The strongest 
proof so far is, of course, the so-called latitude effect, 
discovered by J. Clay on his journeys from Holland 
to Java and bock (1927-1929). Lemaltre and Val- 
larfca* erroneously ascribed the discovery of the lati¬ 
tude effect to A. H. Compton. The great merit of 
Compton’s world-wide survey of the intensity distri¬ 
bution of cosmic radiation is by no means lessened 
by stating that not he, but Clay, found first that the 
intensity of cosmic rays decreases towards the 
equator. 

Victor F. Hess. 

R. Steinmaurkr. 

I ns ti tut fur Strahlenforschung, 

Universitat. Innsbruck. 

Sept. 18. 

1 V. F, Hew, Terr. May., 187, 399; 1932, V. F. Hew And R. Stein- 
m&urer, Siti. BericHe Berlin, Akad. d, WiM., 15, 521; 1933. 

* O. Freytag, Gerlands Beitr. z. Geophyt., 89, Nr. 1; 1933. 

* A. Cortlu, Lund Observatory Bulletin, Nr. 1; 1931. 

*Phye, Rev., 48, 87 ; 1933. 


Production of High Magnetic Fields at Low 
Temperatures 

The use of a supra-conductor (therefore completely 
free from Joule heating) has been more than- once 
suggested for the production of magnetic fields at low 
temperatures. The magnetic field obtainable by this 
means is limited by the magnetic threshold value at 
which supra-conductivity ceases. Still, considerable 
fields can be obtained by-the use of alloys (investi¬ 
gated in Leyden 1 ) the threshold value of which is 


22,000 gauss at 2° K., a strength which is sufficient 
for many experiments. 

The chief remaining difficulty lies in the heat 
conductivity of the leads to the supra-conduoting 
coil. This problem of heat conduction through the 
leads can be eliminated by transferring the necessary 
energy for the magnetic field by induction. The sug¬ 
gested arrangement is similar in principle to a 
transformer, the primary circuit of which is normally 
conducting and the secondary circuit of which is 
supra-conducting. The primary circuit consists of a 
D.C. source and the primary of the transformer ; the 
supra-conducting secondary circuit consists of a 
secondary with a few turns of large radius and a 
solenoid with many narrow turns for producing the 
high field. On closing the primary circuit the 
magnetic energy transferred to the secondary is shared 
with the solenoid. With this arrangement, one pro¬ 
duces, to some extent, condensation of tho lines of 
force. Calculation shows that for given geometrical 
dimensions there is an optimum ratio for the number 
of turns in the secondary coil to that in the solenoid. 
In this way, within the limits of the usual dimensions 
of an apparatus, it is easily possible with a primary 
held of about 1,000 gauss to obtain a field of 22,000 
gauss in the space of a few cubic centimetres. 

Tho method should be specially suitable whenever 
it is desired to produce fairly high magnetic fields at 
low temperatures in not too large a volume, as, for 
example, in the production of extremely low tem- 
jjeraturos by the adiabatic demagnetisation of para¬ 
magnetic substances a . According to the experiments 
of Kiirt.i and Simon 8 , Giauque and MacDougall 4 and 
de Haas and his co-workers 6 , it should be possible, 
with the above arrangement, to obtain temperatures 
below 0 1° K. from a starting point of 1° K. Since 
heat conductivity along the current leads is eliminated, 
and since heat capacities at helium temperatures are 
so minute, a few cubic centimetres of liquid helium 
should suffice to cool the whole arrangement. 

Experiments with an apparatus embodying the 
above methods are being made in this laboratory. 

K, Mendelssohn. 

Clarendon Laboratory, 

Oxford. 

Sept. 28. 

1 W. J. do Haas and J. Voogd, Comm . Leiden, No. 214b ; 1931. 

* I*. Debye, Ann, Phys. (4)81,1154 ; 1928. W. F. Giauque, J. Amer. 
Chem. a roc., 49, 1804 ; 1927. 

• N. Kttrti and F. Simon, Naturwiss., 81, 178 ; 1033. 

1 W F. Giauque, D. F. MacDousall, Phys, Rev., 44 , 235; 1933. 

4 W. J. de Haas, Nature, 188, 372, Sept. 9,1083. 


Structure of Emulsoid Sol Particles and their 
Hydration Film 

The powder-photographs of cellulose, starch and 
similar substances have been interpreted as originating 
from the crystal structure of those substances. In 
the course of an investigation with X-rays into the 
structure of the hydration film of emulsoid sol particles, 
we arrived at provisional results which indicate that 
this interpretation is liable to be erroneous. 

It seems to us at present highly probable that at 
least the greater part—perhaps almost all—of the 
powder lines of some of the said substances is due to 
crystal structure, not of the substance itself, but of 
the hydration film surrounding its particles (that film 
has been called 'concrete’ before). > 

A kind of regularity in the marshalling of the 
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water molecules in the film was to be expeoted as a 
oansequenoe of the electric field of the sol particles. 
It was, indeed, not at all impossible that this 
regularity could take the character of a crystal 
structure. In that case, part of the lines of the 
powder-photograph ought to correspond more or less 
narrowly to those of a powder‘photograph of an ice 
modification. The correspondence could not be 
expected to approach perfection; for the strong 
forces of the electric field at the inner side of the 
film, as well as the gradual transition to the diffuse 
layer at the outer side of it, must influence the 
apparent spacings in the crystal structure. In order 
to tost this hypothesis, we took powder-photographs of 
starch and ice with the same camera, using the same 
radiation. Tabulating the line distances from film 
centre, measured in mm. on a photograph of starch, and 
comparing these with the distances on a photograph of 
ordinary joe, wo see that, of the first 1H ice lines, 15 
correspond to starch lines within a few tenths of a 
mm. (the line distances for ice ranging from 10-9 to 
39-1 mm.) ; mean of absolute values of differences 
0*2 mm. The remaining three ice lines have small 
weight in the comparison as they are situated near 
the end of the film and are very faint . 

On the starch photograph, only six lines cannot be 
connected with ice lines ; so probably these are due to 
starch proper. Experiments in course of completion 
have corroborated our conviction, that the water 
film has the structure—-more or Less deformed—of 
ordinary ice. Our investigations on this point will bo 
continued. 

N. H. Kolkmkijer. 

«T. O. L. Favejkk. 

van *t Hoff Laboratory. 

Utrecht. 

Sept. 26. 


Relation between Van der Waals' and Activated 
Adsorption on Chromium Oxide Gel 

In tho absence of definite evidence to the contrary, 
it has always boon assumed that Van der Waals’ and 
activated adsorption take place independently of 
each other and are additive. Such, however, is not 
the case, for activated adsorption on a surface has 
been found to diminish Van der Waals’ adsorption 
to a marked degree. 

A technique has been evolved by which a low 
temperature Van der Waals’ isotherm can be deter¬ 
mined for a surface on which a known amount of 
high temperature activated adsorption of hydrogen 
has taken place. This was done for hydrogen at 
— 78'6° and for nitrogon at 0° C. on chromium 
oxide gel. 

If in the wide portion of a Smekal crack, adsorption 
can take place very rapidly at low temperatures as 
far as a given point, then at high temperatures 
further activated diffusion or solution will take place 
down the narrower portions of the crack. The presence 
of hydrogen here could not prevent the access of 
hydrogen at low temperatures to the wider portions 
of the fissure originally accessible; yet experi¬ 
mentally one finds that high temperature adsorption 
diminishes the low temperature adsorption continu¬ 
ously up to the saturation limit of the former. 

Inis cw 1 only be explained by the gradual altera¬ 
tion of the surface from chromium oxide to one of 
hydrogen chemically absorbed on chromium oxide, 
Or to themeehanical closing of the poms by activated 


adsorption of hydrogen on the walls. In either case, 
there must be two fundamentally distinct types of 
adsorption which can take place on a surface, one 
of which impedes tho other. Ward's attempt 1 to „ 
attribute slow adsorption to solution or to a process 
of activated diffusion along cracks inaccessible to 
straightforward adsorption is, in this instance, 
untenable. 

These experiments provide the first conclusive 
proof that the slow adsorption which is often 
described by the names chemical, secondary, or 
activated, is a true surface phenomenon. A more 
detailed report containing tho experimental details 
will be published later. 

Hydrogen can scarcely be regarded os a poison 
against its own adsorption, unless that adsorption 
takes place in two ways, so Burrago’H explanation* 
that slow adsorption is due to the presence of impuri¬ 
ties, falls to the ground. The spoed with which 
equilibrium was reached in the nitrogen isotherms 
was independent of the amount of hydrogen on the 
surface, whilo the hydrogen equilibria were absolutely 
reproducible, being unaffected by tho number of 
previous ‘flushings out’. 

The diminution of Van der Waals’ by activated 
adsorption also explains Emmett and Harkness* 
result 8 that the low temperature ortho - para 
hydrogen conversion is retarded by activated 
adsorption. T ain indebted to Prof. H. S. Taylor 
for his helpful criticism. 

John Howard 
(Commonwealth Fellow). 

The Frick Chemical Laboratory, 

Prinooton. 

Sept. 10. 

1 Trun*. Far. Sor.. 21. 399 ; 1932. 

• Tram. Far. Soc., 25, 077 ; 1933. 

• Paper road at tho 85th meeting of the American Chemical Society 
on March 29 at Washington. 


Photo-activity of Bichromatcd Colloids 

Thk hardening of biohromatod colloids, forming as 
it does the basis of nearly all photo-engraving pro¬ 
cesses, is of great importance in the printing industry. 
In the photogravure process the colloid used is 
gelatine which is coated on paper to form ‘carbon 
tissue’. This is activated by immersion in a solution 
of potassium bichromate, which in practice is fre¬ 
quently rendered alkaline by the addition of ammonia. 
We are at presont studying the effect of pH of the 
gelat ine and of tho bichromate solution on the photo¬ 
graphic qualities of the tissue. 

One of the methods employed is to expose tissue 
sensitised in solutions of different pH under a stop* 
wedge and to measure the density of the resulting 
image, We have come to the conclusion that the 
addition of an alkali to the bichromate bath increases 
the contrast of the image ; that is, while tho denser 
tones show little or no change, the weaker tones have 
a lower density value ; in other words, the density 
gradient has become steeper. 

We are of tho opinion that the hardening of tho 
tissuo is duo to oxidation, and we therefore draw a 
parallel, with the photo-ohemioal oxidation of the 
alcohols, studied by E. J. Bowen at Oxford 1 . Dilute 
solutions of potassium diohromate contain the ions 
HCrO“ and CrO^ and he has shown that the former 
only is photo-active. Dilution or the addition of 
an alkali favours a change of equilibrium towards 
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CrO~. In biohromated gelatine films both ions 
absorb light of short wave-length, the absorption of 
HCrO“ being greater than that of CrO ” over a range 
of 400--660 m{j. f coming to a maximum at approxi¬ 
mately 440mtx. The brown product of the oxidation, 
generally assumed to be CrO s , also absorbs actinic 
light. 

It is possible to explain the increase in contrast in 
view of the above facts. Gelatine films sensitised in 
a solution of high hydrogen ion concentration will be 
more sensitive to light than those sensitised in 
solutions containing ammonia, and will therefore 
attain a relatively higher density with short exposures. 
They do not, however, give relatively higher density 
values with long exposure on account of the screening 
effect of the CrO s , which forms, os it wore, a filter 
between the light and the unexposed portions of the 
film, the formation of 0rO 3 being more rapid when 
the concentration of HCrO~ is high. 

It is hoped that this work, which is proceeding, 
will further elucidate the theory of the photo-activity 
of biohromated colloids, and that it will have some 
bearing on workshop practice. We should be in¬ 
terested to hear from anyone who rrmy be following 
investigations on similar lines. 

H. Mills Cartwright. 

Hywel Murrell. 

6, Bolt Court, 

Fleet Street, E.O.4. 

Sept. 21. 

1 J . Ckem. Soc., 2031 ; 1932. 


Decomposition of Specific Bacterial Polysaccharides 
by a Species of Myxobacterium 

During tho course of work carried out to determine 
the nature of tho carbohydrate groupings that are 
associated with immunological specificity in bacterial 
antigens, tho action of certain micro-organisms on 
the purified specific polysaccharide of B, dysenteries , 
Shiga, was investigated. 

We have isolated a micro-organism from a specimen 
of decayed vegetable debris which rapidly decom¬ 
poses the specific polysaccharide 1 , -f 110°, of 

Shiga’s bacillus. The isolation was effected by the 
use of a synthetic minoral medium described by 
Dubos and Avery 8 , in which the only source of carbon 
is the specific polysaccharide. In this medium the 
organism growB poorly, but wo have found that the 
addition of a small amount of an aqueous extract of 
rabbit faeces or the presence of culture-filtrates of 
certain other micro-organisms increases both the 
rate and tho density of growth. 

The morphology of tho organism when studied on 
the special mineral medium to which agar has been 
added, appears to be that of a typical Myzococcus, 
Thaxter*, but as the most suitable conditions for 
growth have not so far been ascertained, it is not 
possible to Btate whether typical cyst formation 
occurs. 

The action of the organism on the specific poly¬ 
saccharide of other bacterial species has also been 
examined. The accompanying table summarises the 
results obtained when 0*10 c.c, of an actively growing 
culture of the Myxobacterium was implanted in 3 
c.c. of the synthetic mineral medium to which a 
bacterial polysaccharide had been added to make a 
final concentration of 0*005 per cent. The cultures, 
after incubation for 2 or 7 days at 37° C„ were 
tested with the homologous immune-serum. The 
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r oifio polysaccharides of B. dysenteries, Shiga. 

dysenteries, Flexner Y, Pneumococcus (Type IT) 1 
and the tubercle bacillus**’ were attacked and their 
power to form a specific precipitate when mixed 
with the homologous immune-serum was destroyed. 


Specific polysaccharide 
Isolated from 

Precipitation with the homologous 
immun ['-scrum 

Control 

(unlnoculatnd 

medium) 

After 

2 days' 
growth 

After 

7 days’ 
growth 

B. dysenteries, Shiga 

A 

n 

s 

B. dy sentence, Flexner Y 

m 

n 

fi 

Pneumococcus (Type 1) 

h 

A 

A 

Pneumococci (Type If) 

h 

n 

n 

Tuhert'le bacillus (Human) 

h 

s 

t 

B. proteus XI9/0* variant* 

m 

m 

m 


h heavy precipitate, m medium precipitate. • alight precipitate, 
n no precipitate. 


So far as we are aware, this is the first reported 
instance of a micro-organism which is able to attack 
and to destroy the immunological properties of 
several specific bacterial polysaccharides. 

Experiments are in progress to investigate the 
action of the Myxobacterium on other specific bacterial 
polysaccharides and to isolate from cultures of it an 
active enzyme preparation. 

W. T. J. Morgan. 

Serum Department, 

Lister Institute, 

Elstree, Herts. 

A. C. Thayshn. 

Bacteriological Laboratory, 

Chemical Research Department, 

Teddington, Middlesex. 

Sopt. 14. 


1 Morgan, Brit . J. Exp. Path., 18, 62; 1931. 

1 Du bo* and Avery, J. Exp. Med., 64 , 61; 1931. 

• Thaxter, Hot. Gaz., 17. 389; 1892. 

• Heidrlberuer and Aveiy, J. Exp. Med., 83, 73 : 1923, 

1 Laidlaw and Dudley, Brit. J. Exp. Path., fl, 197 ; 1926. 
4 Gough, Biocium. J 84, 248 ; 1982. 

1 Furtli and Landateiner, J . Exp. Med., 49 , 727 ; 1929. 


Method for the Separation of Enzymes from their 
Mixtures 

Enzymes usually occur in mixtures and often 
associated with other inert impurities. Their 
purification and separation into their individual 
components have been accomplished largely through 
methods of selective adsorption and elution developed 
by Willst&tter and his pupils. 

The method to be described takes advantage of 
the difference in the molecular weights of enzymes, 
which are therefore expected to vary in their rates 
of diffusion and sedimentation in a centrifugal field; 
The experimental procedure consists in freezing 
about 20 c.c. of the clear enzyme extract in a centri¬ 
fuge tube in a mixture of ice and salt, and centri¬ 
fuging the frozen mass at about 6,000 r.p.m. for 
about fifteen minutes. The centrifuge tube when 
afterwards taken out is found to consist usually 
of three distinct layers which can be carefully 
pipetted off. The topiqost layer consists of prac¬ 
tically pure ice-cold water, containing the more 
easily diffusable enzyme fractions, the bottom layer 
represents the most concentrated fraction and mainly 
consists of enzymes with higher molecular or mioellar . 
weights. There is to be found* hi addition to the 
three layers, a solid at the bottom of the cent rifqge 
tube, representing inert 
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♦ enzyme extract. This method has been applied for 
the fractionation of inulinase and invertase which 
always occur in mixtures in certain fungi extracts. 



Original 

extract 

Fraction* 


Top 

Middle 

Bottom | 


Iimlinww units 

7-0 

V* 

CvO 

U-0 i 

Invertoao ,, 

| °' 5 

4-5 

1 

fl-fi 

6-0 


Results typical of a fractionation with inulinase 
extract arc given in the accompanying table, which 
shows clearly that a separation of the two components 
can be effected by this method, Each of the fractions 
can bo similarly treated to secure a more efficient 
separation of the components. 

In addition to effecting the concentration and 
fractionation of enzymes, the method gives us a 
comparative idea of the relative molecular weights 
of the enzymes. A low temperature, and an elimina¬ 
tion of adsorbents and elutants which characterises 
the operation, renders the method applicable to the 
most labile and sensitive of enzymes. The method 
is capable of wide application in the study of protein 
hydrolysates, viruses and toxins. A detailed account 
of the method will shortly appear elsewhere. 

* M. Sreknivasaya. 

N. Keshava Iyengar. 

Department of Biochemistry, 

Indian Institute of Science, 

Bangalore. 

Sept. 14. 


A Reducing Substance in Tumours 

The indications previously obtained 1 that the 
high reducing capacity of tumours in our diehloro- 
phenolindophenol test is due principally to a sub¬ 
stance other than vitamin C have now been con¬ 
firmed. In determinations of vitamin C content, by 
the histological tooth protection method, groups of 
guinea pigs were given 5 gm. each per day of freshly 
excised Jensen rat sarcoma (kindly provided by 
Mrs. Barbara Holmes). The various control groups 
received 0, 1, 2, 3 and 4 o.c. of orange juice, and 
5 c.c. of orange juice plus 5 gm. of sarcoma. The 
degrees of protection afforded wero found to be 1 2 
for the sarcoma, 0, 1-2, 2-3, 3, 3-4 respectively for 
the orange juice controls, and 3-4 for orange juice 
plus sarcoma (4 complete protection). It follows 
that 6 gm. of the tumour is equivalent in vitamin 0 
content to no more than about l c.c. of orange juice. 

Had the reduction titre of the tumour been due 
entirely to vitamin C, 5 gm. of tumour would have 
equalled about 3*3 c.c. of orange juice. Hence some 
two-thirds of the reduction is due to a constituent 
other than vitamin C. Tests by the Sullivan method 
show that no appreciable quantity of oystein is 
present. Other reducing substances known commonly 
to occur in animal tissues do not titrate under the 
conditions of our teBt. It follows that the actively 
growing cell structure of the tumour tissue contains 
notably high concentrations of a hitherto unrecog¬ 
nised and unusually powerful reducing substance, for 
which, for ease of reference, the name Teducytin’ 
may be employed. 

Leslie J. Harris. 

Nutritional Laboratory, 

Cambridge, 

Sept, 21. 

1 Hutto, NATO®, US, 27, July 1, 1033. 


Association of Hippoboscids with Lice 

On July 2 a Song Thrush whh captured in the 
Vicarage Garden, North Minims, Herts, by Messrs. 
D. Buxton and J. F. Shillito. The bird waH a young 
one and in a very weak condition, being unable to 
stand up for more than a few seconds at a time 
when it was caught. It was noticed that there were 
at least twenty specimens of a Hippoboscid on the 
bird. Four of those were caught, the rest oscapod. 
The Hippoboscids together with the bird were 
brought to the British Museum and Dr. F. W. 
Edwards determined the Hippoboscids as Ornithomyia 
avicularia Linn., a widely distributed parasite of 
many passerine and raptorial birds. 

At the suggestion of Dr. Edwards the bird was 
brought to mo by Mr. Shillito to examine for 
Mallophaga. I succeeded in obtaining thirteen 
specimens of lice and one flea. On examining the 
lioo I found representatives of the following three 
species: DegeerieUa marginalia Nitzsch 
Deyeeriella merulensia Denny (1$) and PhilopUrua 
merulas Denny (1$). 

I also examined the Hippoboscids, and on the 
posterior margin of the abdomen of one of them, 
a female, I found throo lice firmly attached by their 
mandibles. These lice proved to belong to the species 
IJegeeriella marginalis Nitzsch which is a common 
parasite of birds of the genus Turdus. 

As a result of this record coming to my notice I 
docided to examine all the specimens of Ornithomyia 
avicularia Linn, in the National Collection in order 
to see if there wore any with lice attached to them. 
I found one specimen, a female, with elevon examples 
of the species IJegeeriella marginalia Nitzsch fixed to 
the posterior portion of the abdomen. The data 
relating to the capture of this Hippoboscid is as 
follows : “Caught on window, Surrey, Woking, 9-vii- 
1910, G. 0. Champion.’* 

So far as 1 am aware, these records bring the 
number of recorded instances of lice being carriod 
by Ornithomyia avicularia Linn, to a total of thirteen. 
The previous records for England number only two, 
the oariiest record of all by Dr. Sharp 1 in 1890 and 
the recent ono by Warburton* in 1928. Of the 
remaining nine records, six are for North America, 
two for Finland and one for Germany. 

Ewing 8 (1927) summarised the data relating to 
previous records of lice being carried by Hippo¬ 
boscids and pointed out that nearly all the instances 
relato to the one species Ornithomyia avicularia Linn, 
and that the species of lice found on the Hippoboscids 
liave, in every case except two (in the case of Dr. 
Sharp's record the lioo were not determined and 
efforts to traco Dr. Sharp's specimens have been 
unsuccessful), been found to belong to the genus 
DegeerieUa, 

The total number of recorded instances of lice 
found on Hippoboscids is now sixteen. The 
question whether this association has a definite 
object naturally arises. Ewing has put forward the 
following suggestions in the form of questions as 
possiblo explanations of this Hippoboscid-louse rela¬ 
tionship :—“1. Could the lice bo attached to the bird- 
flies for reasons other than transportation ? 2. Are 

the lice attempting to obtain some of the blood the 
flies have imbibed from their bird hosts J 3. Do 
the lice attach to the flies because tho latter have 
become temporarily warmed by contact with the 
skin of the bird host 7 4. Could the bird-fly give off 
any odour or secretion that is attracti ve fco. the lice t" 
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Since the total number of records is only sixteen 
and there is no evidence to substantiate any of these 
suggestions, they are of little value. It is possible 
that the phenomenon has a wider significance than a 
more Hippoboscid-louse relationship, especially in 
view of the following records : Calandruccio 4 (1890) 
has noted irnstuncos of Pediculus being conveyed by 
flies; Mitzmain 6 in connexion with research on the 
insect transmiHsion of surra in Carabaos has found a 
species of Diptoron, Lyperosia sp. carrying the louse 
Hcematopinus tuberculatus Burmeister (1,800 flies 
yielded 620 specimens of lice) ; and Peus 6 (1933) has 
published two instances of the louse Trichodectea 
tibialis Piaget being found attached to Culicidce, 
Ewing’s suggestion that the line attach themselves to 
the Hippoboscids as a result of the latter becoming 
temporarily wanned by contact with the skin of the 
bird is cortainly wrong, because the lice which 
are already on the bird have presumably the tem¬ 
perature of the host, and therefore the acquired host 
temperature of tho Hippoboscids is no inducement 
for the migration of the lice to the flios. Many more 
records and experimental research are necessary 
before conclusions of any value can bo arrived at 
concerning these relationships. 

Gordon B. Thompson. 

Department of Entomology, 

British Museum (Natural History), 

London, S.W.7. 

1 Sharp, Proc. tint. Soc . Lend,, p. 30. 

* Warburton, Paratit., £0, 176-178. 

* Bwinfi. Ann. Knt. Soc . Amer 20, 246-260. 

4 Calandruccio, Atti Accad. Qioenia di Sci. Nat. in Catania , 8, 
p. 136. 

* Philip. A grit \ Her., 6, 673 674. 

* Peui, Z. ParatU., 5, 740-741. 


Creeper and Single-Comb Linkage in Fowl 
Recently we havo reportixl on linkage tests botween 
the genes for single comb and for the creeper traits 
in fowl 1 . Afterwards, the back-cross matings of 
heterozygous rose-combed Creeper hens to Leghorn 
cocks were continued through the third laying year of 
the hens. During this period we obtained a total of 
781 offspring (hatched chicks and classifiable dead 
embryos), distributed a<* follows : 

Normal Croeper Creeper Normal 

Rose comb Single comb Rose comb Single comb 
358 420 1 2 


There was 0*38 per oent of crossing-over. These 
data added to our earlier ones bring the total off- 
spring of matings between hetorozygous Creeper 
females and normal males to 4,313 individuals with 
0‘56 per cent of crossing-over, and tho total offspring 
of all back-crosses to 7,408 chicks with 0*39 per oent 
crossing-over. 

The results of matings of heterozygous Creeper 
females and Leghorn males during the first three 
laying years wero as follows : 


1 st laying year 
2 nd „ 

3rd „ 


Number of 
offspring 
2,347 
1,185 
781 


Per cent 
crossing-over 
0*68 
0‘25 
0<38 


While with such a low frequency of crqssing-over it is 


difficult to obtain critical evidence for slight changes 
of crossing-over with age, it may safely be concluded 
from our results that, in the case of this autosomal 
linkage group, no striking changes in the percentage 
of crossing-ovor take place with advancing age of the 
hens. Haldane and Crew have reported an increase 
with age in the frequency of crossing-over in sex- 
linked genes of the fowl*. While sex-linked genes 
may well behave differently in this respect, a veri¬ 
fication of their results by further tests would seem 
highly desirable. 

Walter Landaiteb. 
Storrs Agricultural Experiment Station, 

Storrs, Connecticut. 

1 Lftndaucr, W., '‘Studies on the Creeper Fowl. V. The Linkage of 
the Genes for Creeper and Single-Comb**, J . Q&utici, 29; 1W32. 

* Haldane, J. B. 8., and F. A. E. Crew, "Change of linkage in 
Poultry with Age*', Natube, 116, 641; 192o. 


Co-operation in Science 

A matter of some importance is raisod by Dr. 
S. C. Bradford’s letter in the issue of Nattbe for 
September 23, for there can be little doubt that a 
greater measure of co-operation is needed between 
the various abstracting journals in Great Britain. 
I beg leave to doubt, however, whether Dr. Bradford’s 
remedy is the best one for the present state of affairs. 
Are wo not in danger of forgetting that the Universal 
Decimal Classification (or any other) is only a means 
to an end, and that the ultimate user of the abstract 
or indox is the main person to be considered 1 The 
adoption of the U.D.C. by the various abstracting 
and indexing bodies would give us no improvement 
in thoir service, except in the direction of a consoli¬ 
dated bibliography covering all the sciences (which 
is not their immediate aim), and would leave the 
compiler and the user of the service faced with all 
the overlapping and the gaps that exist to-day, 
whilst the suggestion that abstracting and indexing 
bodies should do the abstracting and classification 
for subjects other than their own, and pass these 
on to the appropriate sister bodies, is one that would 
surely be destructive of reliable and efficient 
work. 

Indexing is far from being mechanical, requiring 
for any particular piece of work a single mind ; and 
it is to be hoped that no one responsible for the issue 
of an abstract or index journal will accept second¬ 
hand contributions from those over whom he has 
no control and who are working in possibly quite 
distinct fields. The main purpose of abstract journals 
is to give those interested a summary survey of what 
is being done here and abroad—only secondarily is 
it a work for subsequent reference—and reliability 
and completeness is the first requisite of such a 
journal, and not the precise method of arranging 
the entries, which can safely be left to those respon¬ 
sible for its publication. 

Co-operation by other methods than the common 
adoption of a particular classification soheme is 
wanted. When this has been achieved, standardisa¬ 
tion of format, of arrangement, and of classification, 
could be considered—but from the only point of 
view that would justify it, namely, whether it would 
increase the value to the user, who, be it remembered, 
is not represented only by large bibliographical 
institutions. 

Allan Gommb. 

The Patent Office, 

London, W.C.2. 
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Researc 

New Excavations at Vestonice. Dr. Karel Absolon, 
who haa been conducting excavations in the diluvial 
basin of south Moravia sinoe 1928, has described in a 
recent issue of the Bmo daily journal, Lidovd Noviny , 
further interesting discoveries made at V&stonice. 
These include numerous plastic works and figures 
which the mammoth hunters of 20,000 years ago had 
assembled there. They consisted of representations 
of the heads of various animals such as bears, lions 
and horses, torsos of these animals and some heads 
lacking definite form or with ears, eyes or nose 
deliberately omitted. These objects were discovered 
associated with mammoth teeth and skulls and with 
the bones of diluvial lions, wolves and bears ; Dr. 
Absolon is of the opinion that they indicate a 
mystic cult of the ancient huntsman of prehistoric 
Moravia. By modelling the animal's body without 
its head, or the head without eyes, the hunter 
imagined that he prevented the animal from seeing 
him. In support of this view Dr, Absolon points out 
that in some parts of Siberia the peasants still hold 
similar notions. VSstonioe lies in a valley directly on 
the route from Warsaw to Vienna, a route known 
to have been followed by prehistoric animals in their 
summer and winter migrations, and the excavations 
during the past few years have definitely established 
that the hills and caves at V&stonice were inhabited 
by the mammoth hunters who were presumably 
contemporaries of the Cro-Magnon folk of France. 

Prehistoric Finland. Dr. C. A. Nordman has written 
(J. Roy . Anthrop. Inst ., 53, pt. 1) a sketch of the 
main features of Finland's prehistory, regarding the 
country as an area on the border-line between 
different cultures belonging to widely different races 
which have mode themselves felt with varying force. 
The whole of Finland’s past has consisted of a form 
of dualism. Towards the end of the Stone age, 
two cultures exist side by side—tho boat-axe culture 
in the south-west and the comb-ceramic culture, 
adopted by nomadic fishermen and hunters and 
found from Konigsberg and the Gulf of Bothnia, to 
the east of the Urals. The former, it is suggested, 
may be Indo-European and the latter pro-Finno- 
Ugrian. Germanic characters of the Houth-west 
Bronze Age are balanced by an eastern element 
witnessed by finds in the interior of the country. 
In the pre-Raman Iron age, a strong Gothic-Finnish 
current loads settlers to West Finland ; but a strong 
Swedish expansion of the Migration period creates 
Swedish districts of settlement and Gothic-Finnish is 
replaced by Swedish-Finnish. The Swedish element 
wears thin in the time of the Vikings and is perhaps 
assimilated, while the connexions with the south are 
strengthened again. An addition to the population 
from Esthonla then gives a new character to the 
finds in the south-west and provides an opportunity 
for the rise of the tribe of Finland proper, while a 
Carelian culture is built up of elements derived from 
West Finland, Sweden and East Finland in the time 
of the Crusaders. At this point, where prehistory 
and history meet, tho latest pagan tombs provide 
a wealth of archeological material affording evidence 
of an essentially Furnish culture, with local variation, 
and entirely different from any Swedish culture 
existing at that time. At the moment of its cul¬ 
mination this culture dies; the Crusades dealt it a 
death-blow. 


h Items 

Experimental Studies on Amphibian Nerve Development. 
S, R. Detwilor gives an admirable account (Biol. 
Rev., 8, No. 3, July 1933) of recent experimental 
studies on nerve development in Amphibia, arranged 
under tho following heads—experimental alteration 
of the direction of growth in spinal nerves, develop¬ 
mental responses of primary motor neurones follow¬ 
ing limb excision and transplantation, segmentation 
of spinal nerves, cellular proliferation within the 
spinal cord, hetorotopic and hoteroplastic spinal cord 
grafts. It is possible to indicate horo only a few of 
the conclusions. By means of grafting embryonic 
limbs and other rudiments, it has been possible to 
alter the direction of growth in spinal nerves. Experi¬ 
ments involving limb and somite excision and graft¬ 
ing are described as they bear on the development of 
primary somatic and sonsory neurones and on the 
segmentation of spinal nerves. The results indicate 
a fundamental difference in tho growth response of 
motor and sonsory neurones to peripheral changes. 
They also support tho view that segmentation in the 
spinal cord is entirely subservient to mesodormic 
metamerism. The autoplastic interchange of various 
embryonic segments of the spinal cord, as well as 
heteroplastic grafts, and limb and somite grafts, 
indicate that forces within the central nervous system 
are chiefly responsible for proliferation therein, rather 
than growth influences from the periphery. The 
paper is illustrated by twenty figures and graphs. 

Genetics of Rice. In a series of four paperB in the 
Indian Journal of Agricultural Science , vol. 3, June 
1933, K. Randall discusses various genatical problems 
connected with the inheritance of flowering duration 
and height of plants in rice. The two factors are 
first dealt with separately in detail, and then the 
genetic association between flowering duration and 
plant height is considered in relationship to other 
characters in rice. The study of the six crosses up 
to the F % and F 9 generations confirms the existence 
of a strong association between the two characters, 
height and flowering duration. The F t and F t 
results have been explained satisfactorily both on 
the multiple factor and on the inhibitory factor 
hypothesis, but the former gives more scope to 
account for the wider variability arising from a 
greater number of pheno-type combinations which 
arise in the F t generations. 

Correlation of Colour with other Properties of Pulverised 
Coals. Dr. A. Shimomura, of the Shimomura Labora¬ 
tory, Kyoto, Japan, by observations on the colour of 
samples of pulverised coal, has found a oertain correla¬ 
tion between colour and the caking and swelling 
power of the coals, which he has described at length 
in a communication addressed to the Editor. The 
caking coals were found to be brownish and the non¬ 
caking blackish. Unfortunately, for the lack of a 
colour scale in these shades, the colour grading had 
to be made visually. The samples of coal were 
graded according as they were brownish or blackish, 
and then* compared as to percentage of hydrogen and 
‘volatile matter' (dry ash-free) and percentage of 
‘phenol extract'. The percentages of volatile matter 
ranged from 47 down to 10. The correlation between 
colour and bitumen content or caking power was 
considered unmistakable. It was also observed that 
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the phenol extract was brown, whereas the residue 
was black. Moreover, the so-called y constituent was 
brown whereas the a constituent was black. The 
fusible portion in both cases had a brown colour. 
Partially hydrogenated coals wore browner than the 
original material, and the view is advanced that the 
brownish shade may he used as a rough criterion of 
caking or swelling power, without resort to chemical 
tests. 


Rainfall in Southern Rhodesia. The meteorological 
report of the Department of Agriculture of Southern 
Rhodesia for the year ended June 30, 1932, which 
has recently been received, contains summaries of 
many records of rainfall and of a relatively small 
number of general climatological records made on 
standard lines. The rainfall statistics are arranged 
in hix groups which are defined topographically 
without any consideration for administrative bound¬ 
aries. In the definition of the various forecast areas 
an equally logical system is followed, these being 
obtained by selecting certain key stations and finding 
the rato of decrease id’ similarity of weather with 
distance from these, lines of equal percentage 
similarity being chosen as district boundaries. The 
usual seasonal forecast of the general rainfall of 
Southern Rhodesia was published early in December 
1931, and foreshadowed a rainfall above the normal. 
This excess of rainfall was realised. The results of the 
last three of those forecasts are as follows : 


Season 


Estimate Actual 


1929-30 

1930 31 

1931 32 


-1*2 1 *9 

— 5 *3 — 4-5 

+ 61 f I 5 


This forecast is based upon a formula which makos 
use of relationships that have been established 
between Rhodesian rainfall and antecedent values of 
(1) barometric pressure at Rio de Janeiro in August- 
October ; (2) Bulawayo minimum temperature in 
June and July ; (3) Mauritius temperature October 
November and (4) the Nile Flood August-September. 
These give a combined correlation coefficient of 
+ 0*77. The general body of the report follows that 
of its predecessors. Twenty-six now meteorological 
stations have been opened and twenty old stations 
have been closed. 


Cosmic Rays. Part 15 of the Mathematics and 
Physics section of the Sitzungsberichte of the Prussian 
Academy of Sciences contains a summary by Drs. 
V. F. Hess and R. Steinmaurer of the results obtained 
between September 1, 1931, and November 30, 1932, 
at the research station oil tho Hafelekar near Inns¬ 
bruck at an altitude of 2,300 metres (see Nature, 
130, 816, and 933, 1932; also 131, 713, 1933). 
An increase of one millimetre of mercury in the 
height of the barometer is found to cause a decrease 
of the rate of ionisation in the constant temperature 
ionisation chamber of 4 parts per 1,000 when the 
chamber is completely lead clad and a decrease of 
5 parts per 1,000 when the upper part of the lead 
covering is removed, that is, when it is half-clad. 
An increase of temperature of the free air of 1° C. 
causes a decrease of 1 part por 1,000 for the fully 
clad and a much smaller effect for the half-clad 
chamber. No regular variation with the time of 
year has been observed. The day ionisation rate 
exceeds that of the night by 2 pafrts per 1,000 for 


the fully clad and 3 parts per 1,000 for the half-clad 
chamber, the maximum rate-occurring at 14 o'clock. 
No connexion appears to exist between the intensity 
of cosmic radiation and sidereal time (soe also p. 601 
of this issue of Nature). 


Emission of Positive Ions from Kunsman Sources. Brata 
and Powell (Proc. Roy. Soc. % August) have examined 
tho omission of positive ions from iron oxide surfaces 
as used in Kunsman sources. It was found possible 
to produce sources to emit ions of gallmm, indium 
and thallium by evaporating the motals on to a 
sintered mass of tho oxide. The ions wore identified 
by determining their mobilities in nitrogen by the 
four gauze method. Tho mobilities, plotted against 
the masses of tho ions, fall on a smooth curve with 
those of the alkali ions and of some cluster Ions of 
alkali plus ammonia. Tho mobilities of tho ions in 
helium, neon and argon were determined, but those 
do not load to satisfactory* identification of the ions 
because, in the case of helium, tho mobilities do not 
lie on the curve, while in the other rare gases the 
curve is fiat and makes unambiguous identification 
impossible. The mechanism of emission was examined 
and experiment showed that thallium evaporates 
as neutral atoms from the metal, and it appears 
that tho ions are ionised by the hot oxide surfaces on 
account of the high work function of the latter. 
The mechanism is thus the same as is known for the 
alkalis. It was found that of a known number of 
atoms deposited on the surface a very large propor¬ 
tion came off as ions. The number of atoms deposited 
would form a layer many atoms thick on the 
apparent surface of the oxide and tho authors 
conclude that they must be distributed over the 
surface of tho micro-crystals forming the source, 
and that they diffuse to tho surface during the 
emission. 

Midget Valves for Ultra-Short Waves. Among the 
technical papers presented at the Eighth Annual 
Convention of the Institute of Radio Engineers, held 
at Chicago in June, was one entitled “Vacuum Tubes 
for Uso at Extremely High Frequencies” by B. J, 
Thompson and (5. M. Roso. This paper described 
tho construction and operation of special triodes and 
screen-grid valves, in which the dimensions have 
been reduced to about one tenth of those of the 
conventional receiving valve in order to make them 
suitable for use on very short wave-lengths, 100 cm. 
or less. The reduction of tho physical dimensions 
did not seriously change the characteristics, but the 
inter-electrode capacitances wero reduced to a 
fraction of those obtained in larger valves. Samples 
of these valves, which are about three-quarters of 
an inch in length and diameter, have been made 
to operate successfully in a conventional retroactive 
oscillator circuit at a wave-length of 30 cm. with an 
anode current of 3 milliamperos at 115 volts. The 
screen-grid type of valve has also been used in 
receivers at wave-lengths of 100 cm, and 76 cm., a 
tuned radio frequency amplification of four per stage 
being obtained at the longer wave-length. The 
construction of valves with such very small electrode 
dimensions presents serious practical difficulties, and 
there appears to be some doubt as to whether they 
can be successfully manufactured in quantity* 
although they would undoubtedly find application in 
the use of ultra-short waves for radio communication 
purposes. 
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(Estrogenic Hormones 


R ESEARCH on the chemistry of the substances 
. which produce oestrus in spayed animals is 
throwing light on their nature and constitution, and 
confirmatory evidence is being obtained from investi¬ 
gations of their physical properties and physiological 
activities. The amount required to produce tho 
cestrous reaction varies not only with the compound 
but also with tho precise technique used in the assay, 
so that the same substance may apparently show 
different potencies in the hands of different observers, 
with the result that doubt is thrown upon the identity 
of compounds which appear, from their chemical and 
physical characteristics, to be the same. The details 
of technique will become of less importance with the 
general use of the international standard of kotohy- 
droxyoestrin.* 

A. Butenandt 1 has recently reviewed the biology 
and chemistry of the sexual hormones. Some of his 
work has already been described in Nature 1 whilst 
later results obtained with H. A. Weidlioh and H. 
Thompson have recently been published*. Keto- 
hydroxyoostrin has the formula C ia H, a 0 lf and tri- 
hydroxyaistrin is C 1B H 14 0|. The latter is converted 
into the former by distillation over potassium hydro- 
gon sulphate, the two alcoholic hydroxyls losing a 
molecule of water, whilst the acid hydroxyl group is 
unaffected 4 . Tho inoloculo contains three double 
bonds in an aromatic nucleus, the third hydroxyl 
group boing phenolic in character. Micro-zinc dust 
distillation produced an aromatic hydrocarbon, 
absolutely Htable to boiling permanganate solution, 
of the composition C lft H u : this composition points 
to the presence of four rings condensed with each 
other. Tho carbonyl group of ketohydroxycestrin 
or tho two alcoholic hydroxyl groups of trihydroxy- 
oestrin are in ono of the three saturated rings, sinco 
potash fusion results in the formation of tho phenolic 
dicarboxylie acid 

Reviewing tho evidence, Butenandt considers that 
cestrin probably contains four condensed rings, one 
being aromatic in character and ono containing only 
five carbon atoms, the constitution being similar to 
that of the sterols and bile acids, and pregnandiol. 
Further proof was, however, required that tho three 
6-carbon rings are condensed as in the phonanthrene 
ring system, and as to the position of the aromatic 
ring and point of attachment of tho methyl group. 

Butenandt, Weidlich and Thompson have now 
shown that the dicarboxylie acid C M H ts O l , on dohy* 
drogenation with selenium, eliminates carbon dioxide 
and passes into dimothylphenanthrol, which on dis¬ 
tillation with zinc dust is converted into 1;2-dimcthyI- 
phenanthrene. This compound was then prepared 
synthetically and finally obtained by dehydrogenation 
of ©tiobilianic acid, prepared from cholanic acid. 

The authors conclude that the oestrin molecule 
consists of a partially hydrogenated phenanthrone 
ring system with a 5-membered ring fused to it; that 
the methyl group is attached to carbon atoms 13 or 
14 ; that the carbonyl group of ketohydroxycestrin 
is situated in the terminal 5-membered ring as are 
the two adjacent secondary alcoholic groups of tri- 
hydroxycBstrin and that Gastrin is closely related to 
the Sterols and bile acids. Moreover, since one of 
the imo methyl groups of the phenanthrene origin¬ 
ates in the acetic acid residue of the dioarboxylio 

* Vsmtas recently proposed for »ub*tanoes of the owtrin group were 
Stan in «letter which appeared in 2Utvu of August 6 , p. sot. 


acid, it follows that at least one of the two carbon 
atoms carrying the methyl groups must bo a point 
of attachment of the 5-memborod ring. 

Confirmatory ev idonco has been obtained from 
experiments on the surface films formed by deriva¬ 
tives of aistrin*. The triacetyl derivative of tri¬ 
hydroxy oestrin and the diacetyl methyl ether, in 
which the phenolic hydroxyl is methylated, form 
both gaseous and condensed films on the surface of 
water. In the former, tho molecules are lying flat 
in the surface ; in the latter, the molecules are stand¬ 
ing on end and occupy an area of about 33 sq. A. 
Sinco the pressure required to produce tho condensed 
fiim is greater in the case of the triacetyl compound, 
it appears that the molecules are standing with the 
two adjacent alcoholic hydroxyls to tho water. The 
reduction product of ketohydroxycestrin forms a 
condensed film, the molecules occupying an area of 
about 47 sq. A. at no compression. Jt is almost 
certain that the phenolic hydroxyl must bo in the 
end ring next the water, that is, the aromatic nucleus 
is at the* opposite end of the molecule from the 
5-rnembored ring carrying the two alcoholic hydroxyls. 
Molecules, such as that of cp-cholesterol, which have 
a hydroxyl in the second 6-carbon ring, occupy a much 
larger area. 

The suggestion that oestrin is related in constitution 
to the sterols and bile acids provides an explanation 
for the fact that a number of different compounds 
of both animal and vegetable origin have some 
oestrogenic activity. J. W. Cook, E. C. Dodds and 
C. L. Hewett have already described some of their 
experiments with synthetic substances in these 
columns 7 , and Dodds and Cook have recently sum¬ 
marised the results obtained up to tho present time*. 
The substances in solution in sesame oil were injected 
into spayed rats, 100 ragra. being given in divided 
doses. Tho most active substance examined was 
9 : 10-dihydroxy-9 : lO-di-n-butyl-9 : 10-dihydro - 
1:2:5: 6-dibenzanthracene ; 1 -koto 1 : 2 : 3 : 4- 
tetrahydrophenanthrene was less potent, whilst only 
slight activity was exhibited by neo-ergosterol, 5 : 6- 
eyefopenteno-1 : 2-benzanthracene, 1 : 2-benzpyrene, 
calciferol, and ergosterol. Several of these compounds 
are carcinogenic but there is no evidence that oestrin 
is converted into a carcinogenic substance in tho body. 

In addition to ketohydroxycestrin, of which three 
isomers have boon described by Butenandt, dis¬ 
tinguished by their physical constants and biological 
activities, and trihydroxy oestrin, two other oestrogenic 
compounds, oquilin and hippulin, have been isolated 
from mare’s urine by Girard. They apparently 
contain one double bond more than the other sub¬ 
stances and have only one seventh of the activity 
of ketohydroxycestrin. Related non-cestrogenic com¬ 
pounds are pregnandiol, found in human urine in 
pregnancy and oquol, C u H u O», which has been iso¬ 
lated recently from mare’s urine by Marrian and 
Haslewood*. It appears to contain two phenolic 
hydroxyls; tho third oxygen atom is neither in an 
alcoholic hydroxyl nor in a ketonic group. Butenandt 
points out that the testicular hormone is similarly 
accompanied in tho urine of men by a number 
of substances closely related to it and from 
which it is only separated with difficulty. The 
hormone is a hydroxy ketone, is saturated and con¬ 
tains no phenoiio hydroxyl. In constitution it may 
be related to the cestrin group of substances. 
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mgm. The same result was obtained when the 
dose was given by mouth over throe days, and theelol 
and theelin were equally aotive on subcutaneous 
injection. On the immature spayed rat, the potency 
of emmenin, injected 2-4 days after ovariectomy, was 
only 100-150 units per mgm.: theelol was three 
times more aotive. Transplantation of the ovaries 
from 21-day old rats into the spleen of immature 
ovariectomised animals reduced the dose of emmenin 
and theelol necessary to produce a positive response 
in 50 per cent of the animals injected to the amount 
required by the immature intact animal. It was 
found tiiat ovaricotomy did not change the sensitive¬ 
ness of the animals to theelin, but that the first dose 
sons it isos both normal and spayed animals to a sub¬ 
sequent injection of the same material, when the 
animals are injected every seven days. 

The author suggests that the immature ovary 
increases the efficiency of utilisation of emmenin by 
increasing its rate of conversion into a more active 
oestrogenic substance, probably some form of keto¬ 
hydroxy onstrin. The low activity of emmenin in the 
adult spayed rat may be compared with the small 
figure given for tho potency of triliydroxyoestrin by 
Butenondt, namely, 75 mouse units per mgm. It 
might be suggested that the employment of different 
types of test animals, in combination with the use 
of tho international standard, would prove of value 
in the future in the identification and differentiation 
of this group of compounds. 

1 Nnlunvtis., 81, 49 ; 1033. 

1 Nature, 180, 23S, Au«. 13, 1932. 

• Chem. and hid., 58, 289 ; 1033. 

4 Hoc also O. F. Marrian and G. A. D. Haalowood: Biochem. 

26, ; 1032. 

•O. F. Marrian and G. A. D. Haalowood, Idmcet, 2, 282: 1982 : 
D. W. MaoCorquodale, 8. A. Thayer and E. A. Boiay, j. Biol. Chem., 

99 !V27 • 1933. 

■ N, k. Adam ,}. F. DanlellLO. A. D. Haalowood and G. F.Marrlar, 
Biochem. J„ 28, 1233 ; 1932 ; Panielli, Haalowood and Marrian, ibid., 
27.311; 1933. 

» Nature, 181, 56, Jan. 14, 1033. 

• Chem. andJnd,, 62 , 288 ; 1933. 

• Biochem. J. } 26 , 1227 ; 1932. 

10 Quart . J. Pharmacy and Pharmacol 5,192 ; 1932. 

11 Canad . J. Be$., 8, 180; 1938. 


Cattle Research in Northern Queensland 

E NCOURAGING success has attended the first since the adoption of the Queensland forms of A* 

year’s work at tho Animal Health Research marginal* is scarcely possible because of their marked 

Station at Townsville in North Queensland, adminis- virulence. 

tered by the Commonwealth Council for Scientific Inoculation against pleuro-pneumonia with a virus 
and Industrial Research but financed by the Empire obtained from a living animal in an advanced stage 

Marketing Board (50 per cent) and the graziers and of the disease is often difficult in North Australia 

Government of the State. Dr. A. W. Turner, officer- because of rapid deterioration and the 

in-charge, and Dr. Legg have restricted attention distances over which the virus has to be transported, 

mainly to tick fever (redwater), pleuro-pneumonia While endeavouring to develop better methods of 

and ‘peg-leg* disease, of cattle. immunisation. Dr. Turner has improved the existing 

Formerly, tick fever in Australia was regarded as position by showing that if the virus is dried under 

due solely to Piroplasma bigermnum , but following a vacuum at a low temperature it can be kept satis- 

visit to Onderstepoort, South Africa, Dr. Legg was factorily for considerable periods, 

able to identify three other organisms, Theileria Study of the blood complement fixation test has 

mutans , Anaplasma marginal* and a species of led to an improved method making possible with 

Babt&iella. Of these, A . marginal*^ .causes quite a comparative ease the determination of carriers. This 

severe form of redwater and is probably a much more will be of practical importance over considerable 

serious parasite than P. bigeimnwn. An explanation areas, but particularly in Western Australia where, 

is therefore available of frequent past failures to though pleuro-pneumonia is infrequent, * overlanding* 

immunise susceptible beasts by injecting blood taken cattle south from the 20th p«»H»>l is forbiddmlest 

from an animal which had recovered from the fever. carriers be present in the mob. This embargo is,* 

The practice was satisfactory so far as P. bigeminum serious matter for l ~ 

was concerned, but the unsuspected introduction of ‘Peg-leg’ disease is nud- 

the virulent A. marginal* often led to fatal results. nutrition, stiffness of gait anatrequeai of 

As a vaocine against the latter, it may bo necessary bones, and is a condition of great *wwmA> Ww™*. 

to use a weak strain of A. cenirale from South Africa, ance A'l^mmar/ fe that at leas, one 


The effect of variations in the technique of tho 
test upon tho potency of different preparations of 
cestrin has been examined by J. H. Bum and G. K. 
Elphick 10 , and by J. S. L. Browne 11 . Bum and 
Elphick found that the rat and mouse unit of tri- 
hydroxy cestrin were identical when the dose was 
injected in aqueous solution in five portions at inter¬ 
vals of 12 hours; Coward and Bum had previously 
obtained a similar rosult when tho material was 
injected in a single dose in oily solution. It was 
found that when ketohydroxycestrin was injected in 
aqueous solution in four doses into spayed rats it had 
85 per cent of the activity of triliydroxyoestrin, given 
undor the same conditions, but that when it was 
injected in a single dose in oily solution it was 4*5 
times more potent. Bum and Elphick quote figures 
showing that, according to tho technique adopted, 
tho potency of ketohydroxy cestrin varies from 940 
to 3,000 rat units per rngm. or from 8,000 to 16,600 
mouse units per mgm. ; in the ease of trihydroxy- 
(Bstriri tho variations are from 210 to 1,960 rat units 
per mgm. or from 1,510 to 8,000 mouse units per mgm. 
It is to be hoped that most of these variations will 
bo eliminated by tho general adoption of tho inter¬ 
national standurd. 

Browne has investigated the activity of tho two 
OHstrins with the use of adult and immature spayed 
rats, immature normal rats and immature spayed 
and grafted animals. The trihydroxy cestrin was 
isolated from human placenta and appears to bo 
identical with Collip’s emmenin : it is closely related 
to Doisy’s theelol, which is, however, usually identified 
with trihydroxy cestrin. In all assays tho total dose 
was given in aqueous solution in six injections over 
36 hours, and the amount required to produce cestrus 
in 50 per cent of the animals determined. On tho 
adult spayed Tat, emmenin had a potency of about 
68 units per mgm., whilst theelol was 5-10 times 
more active and ketohydroxy cestrin (theelin) still 
more potent. On the immaturo intact animal 
emmenin had a potency of 550-1,100 units per 
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of the causes of the trouble is phosphorus deficiency. 
Some of the soils near Charters Towers are lower in 
phosphorus than the worst South African soils reported 
upon by Sir Arnold Theilcr and his co-workers. A 
special field station has been established by a number 
of pastoralists and decisive experiments are in progress. 

Hod it not boon for the Empire Marketing Board, 
this work in Northern Queensland would not have 


been initiated. The abolition of the Board may 
perhaps be a logical sequel to the Ottawa Conference ; 
but Empire team work in agricultural research will 
sadly miss its stimulus unless the Dominions, India 
and the Colonies rally to the support either of the 
Executive Council of the Imperial Agricultural 
Bureaux or of some new body fitted to take the 
vacant placo in this respoct. A. C. D. R. 


Panstereoscopic 

HE thirty-first Traill-Taylor Memorial Lecture 
was delivered before the Royal Photographic 
Society on Tuesday, October 3. The lecturer was 
Dr. H. E. Ives, of the Bell Telephono Laboratories, 
who chose ns his subject ‘'Panstereoscopic Photo¬ 
graphy and Cinematography”. 

Ordinary stereoscopic pictures consist of two views, 
taken from two positions. When observed by some 
device (a stereoscope) which presents one view to 
each eye, a single image is seen, exhibiting solidity 
or relief. A limitation of this simple stereoscopic 
system is that each observer of such a pair of pictures 
must be equipped with apparatus closely in front 
of his eyes. If stereoscopic pictures are projected 
upon a screen, this requirement demands as large a 
number of viewing devices as there are spectators. 

Viewing apparatus at the eyes may bo eliminated 
if the direction of the two views to their appropriate 
eyes can be done from the plane of the pictures. 
The first device to do this was the parallax stereo¬ 
gram of Frederic E. Ives. The two stereoscopic 
pictures were divided into many narrow alternating 
strips, and placed behind and slightly separated 
from a grid or grating, the clear spaces of which 
exposed all the elements comprising one image to 
one eye, and thoso comprising the other imago to 
the other eye. Photographic transparencies made 
in this way show stereoscopic relief, but must be 
observed from a definite direction and distance. 

A further extension of this idea was made by 
C. W. Kanolt, who substituted for the pairs of image 
strips, a series, forming minute panoramas. These, 
when viewed through a grating with very narrow 


Photography 

clear spaces, or through a transparent plate impressed 
with cylindrical lenticular ridgeH, show stereoscopic 
relief through a wide observing angle, the range of 
distances. 

Parallax panoramagrams, as those pictures have 
been oallod, can bo adapted for projection to large 
size, by using a projection screen consisting of 
cylindrical lens elements, on the back of which the 
panoramic strip images are imaged in accurate 
registration. The step from this to the projection of 
moving pictures exhibiting stereoscopic relief depends 
upon the possibility of taking the original panoramic 
strip negatives by instantaneous exposures, and upon 
means for tho accurate registration, at high speeds, of 
the projected images. The earlier parallax panorama- 
grams were made by moving cameras, necessitat¬ 
ing exposure timos quite prohibitive for motion 
pictures. 

Recently a form of camera has boon developed 
which embodies a large diameter concave mirror, the 
various olomonts of which view the object from a 
w T ide range of angles, which in combination with a 
grating over the sensitive plates, makes possible 
instantaneous exposures. The projection of these, 
constituting an experimental demonstration of motion 
pictures in relief, has boon accomplished by mounting 
a series upon a continuously rotating metal disc, 
illuminated by a flashing lamp. The extromo accuracy 
of registration roquirod in projection and the overall 
complexity of the process make its practical applica¬ 
tion to film appear remote. This development does, 
however, constitute a sound scientific solution of the 
problem. 



Organisation as a 

A DISCUSSION arranged by the Department of 
Industrial Co-operation of Section F (Economic 
Science and Statistics) at the British Association 
meeting at Leicester on September 7 was devoted to 
“Organisation as a Technical Problem”. Dr. E. F. 
Armstrong, who presided, emphasised the place 
which scientific management should hold in the 
conduct of modem industrial enterprise and referred 
to the Sixth International Congress for Scientific 
Management to be held in London in July 1035 under 
the presidency of Sir George Beharrell. The pro¬ 
gramme of this Congress includes the consideration 
of the principles of scientific management in small - 
or medium-sized works, budgetary control of pro¬ 
duction and forecasting as well as training with 
particular reference to the supply of men for the 
larger commercial undertakings and public adminis¬ 
tration. Many of the normal actions and methods of 
business are unscientific and, even if of monetary 
use to the individual, are injurious to a trade as a 
'whole, to the State and to the community. There is 
a great opportunity and need for definite constructive 


Technical Problem 

work, and in particular, Dr. Armstrong stressed tho 
opportunity for the application of scientific method 
to salesmanship. 

Major L. Urwick urged that there are principles 
which can be reached inductively from the study of 
human experience of organisation and should govern 
arrangements for human associations of any kind. 
Such principles can be studied as a technical question 
irrespective of the purpose of tho enterprise, its 
personnel and any constitutional, political or social 
theory underlying its creation. They cover the method 
of subdividing and allocating to individuals all the 
various activities, duties and responsibilities essential 
to the purpose contemplated, the correlation of those 
activities and the continuous control of the work of 
individuals so as to secure the most economic and 
efficient 'realisation of the purpose. It is almost 
impossible to exaggerate the practical importance of 
this subject, in existing world conditions, which are 
largely caused by humanity’s failures in its capacity 
for association or organisation. 

A critical review of recent literature on organisation 
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was given by Major Urwick, who drew freely on 
military organisation to illustrate his principles and 
points, while his series of diagrams and charts greatly 
enhanced the value of the paper. The main principle 
of organisation is that of co-ordination, and the task 
of leadership is largely that of adjusting and correlat¬ 
ing continuously the various authorities and re¬ 
sponsibilities which arise in any large organisation 
where the work of individuals must be divided not 
merely horizontally into different'' tasks, but per¬ 
pendicularly into different levels of authority and 
responsibility. The psychological conception of ‘the 
span of attention* has its administrative counterpart 
in ‘the span of control’ and neglect of the recognised 
administrative principle, that in practice no human 
brain should attempt to super vise directly more than 
five or at most six other individuals whose work is inter¬ 
related, creates insoluble problems in administration. 

Specialisation is essential in business and industrial 
enterprise, and if it is to be effective, specialisation 
must be to some extent authoritative. This considera¬ 
tion complicates the work of co-ordination, and the 
compromise so far adopted in practice, known as the 
‘staff and lino’ system, often suffers from a lack of 
understanding and confused thinking about the 
relationships involved. Even tho most authoritative 
students of business organisation frequently miss the 
significance of the military distinction between tho 


troops and services and the ‘staff* proper, 
appreciate the proper functions of officials 
in a ‘staff’ or advisory capacity or to recognise the 
necessity for this third type of control distinct both 
from ‘line’ and from ‘specialised authority* are the 
chief obstacles to more effective co-ordination in 
civil administration. Lack of thiH co-ordinating 
mechanism multiplies the number of committees, 
in itself expensive, but still more serious is the 
petrification of leadership caused by overloading of 
administrative work, including the loss of the personal 
touch. This last, which is commonly attributed to 
the size of modem enterprise, is essentially due to 
the absence of staff organisation. 

Rapid growth in scientific knowledge has placed 
an unprecedented strain on man’s power of organisa¬ 
tion, and the effects of that strain are becoming 
apparent . As Herbert Spencer wrote : “socially as 
well as individually, organisation is indispensable to 
growth : beyond ft certain point there cannot be 
further growth without further organisation*” 

A review of the principal types of trade associa¬ 
tions and combinations was given by Mr. A. B. 
Blake, He discussed their status and inherent 
advantages anti disadvantages in an attempt to 
estimate their significance in the new world order 
and the methods by which they might be ordered 
for the general advantage. 


specialist 
Failure to 


Cosmic Rays and Nuclear Physics 


P ROF. R. A. MILLIKAN, in an address delivered 
at the Chicago Century of Progress meeting of 
the American Assoc:iation for the Advancement of 
Science, discussed some of the recent work on cosmic 
rays, interpreting it in the light of his well-known 
view that the primary rays are super-gamma rays, 
and that they may bo produced in the synthesis of 
atomic nuclei {Science, Aug. 25). 

Prof. Millikan’s earlier work on the absorption of 
the cosmic rays in deep mountain lakes led him to 
regard the radiation as composed of three or moro 
energy bands distinguished by their absorption co¬ 
efficients of roughly 0*35, 0-38, 0-04, 0-02 (per metre 
of water). The assignment of energies to these bands 
depended at tho time on extrapolation of y-ray 
absorption formulae. Millikan now points out that 
the processes involved in the absorption of the rays 
are mainly nuclear, and that the extrapolation of 
formulae dealing with absorption by extra-nuolear 
electrons is not legitimate. 

The now data come from the observations of 
ionising particles of high energy mode in Wilson 
chamber experiments by Anderson, Kunze, and 
Blackett and Ocehialini. The particles observed are 
electrons and positive particles of electronic mass 
(positrons) and tho curvature of their tracks in a 
magnetic field indicates that their energies lie mostly 
in the range of 60-3,000 million volts. Millikan 
considers that they are secondary rays produced by 
the absorption of photons, and this view is supported 
by the fact that Anderson and Neddermeyer have 
observed the production of photons by Y-rays from 
thorium C". The hard thorium C* y-rays have an 
energy of 2 *6 million volts and when they pass into 
lead, paired positrons and electrons are frequently 
liberated. In many cases, the total energy of the pair 
is about 1 million volts less than the energy of the 
primary y-rays. Following Dirac, it is suggested that 
the whole of the energy of a primary quantum is 


absorbed in a nuclear encounter of this type, and 
that the million volts energy deficiency appears as 
the mass of the two particles. Even apart from this 
theory, the experiments possibly show that the energy 
of the pair of particles may approach tliat of the 
primary rays. 

Now Anderson finds that tho positive and negative 
particles are about equally frequent in the photo¬ 
graphs of cosmic ray tracks, and Millikan thinks that 
in this case, too, the particles are produced in pairs 
by tho absorption of photons and that the energies 
of the pairs correspond closely with that of the 
primaries. In this ease, about 30 per cent of the rays 
at sea-levol lie in the range below 350 million volts. 
The effect of lead screens on the ionisation in an 
electroscope is consistent with this distribution of 
the energies of the ionising particles, and with a 
higher proportion of low energy partioles at high 
altitudes. These absorption measurements do not, of 
course, throw new light on the relation between 
primary rays and ionising particles. 

The energies thus ascribed to the cosmic rays 
correspond in order of magnitude with those that 
would be liberated by the synthesis of moderately 
light atoms from hydrogen, nuclei with the dis¬ 
appearance of mass corresponding to the atomic 
weight data. 

There are, of course, other difficulties in ascribing 
the origin of the cosmic rays to a multi-body con¬ 
densation. Prof. Millikan, moreover, does not 
account for the coincidences observed by Rossi and 
others when two counters are separated by a heavy 
lead screen* It would require an electron of 3,000 
million volts to penetrate the screen in one of Rossi's 
experiments, and such particles are very infrequent 
in Anderson’s photographs. It is difficult to escape 
the conclusion that if the primary rays are photons, 
they may produce secondary partioles at widely 
separated points. 
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University and Educational Intelligence 

Cambridge. —An election to the Isaac Newton 
studentships will be held early in the present term. 
These studentships are for the furtherance of advancod 
study and research in astronomy and physical optics. 
Those members of the University are eligible who 
have obtained a degree in the University and were 
under the age of twenty-five years on January 1, 1933 
Applications should be sent to the Vice-Chancellor. 

P. W, Brian, of King’s College, has been appointed 
to the Frank Smart university studentship in botany 
for one year from Octobor I, 

The Founders’ memorial lecture at Girton College 
will be given by Sir Arthur Eddington on October 14 
at 6 p.m. The title of the fixature is “The Present 
Outlook of Physics’’. 

Oxford. —In the oration delivered on October 4, 
on the termination of his first year of office, the 
Vice-Chancellor (the Rev. F. J. Lys, provost of 
Worcester College) directed attention to the need of 
benefactions for the expansion of the scientific work 
of the University. In enumerating the works under¬ 
taken for scientific purposes during the past year, ho 
made special mention of the purchase of new ap¬ 
paratus for tlie Observatory, of the completion of 
the Soil Science Laboratory, of the extension of the 
Instituto for Research in Agricultural Economics arid 
of the Botanical Laboratories, and the reconditioning 
of the lecture theatre of the Old Chemistry Depart¬ 
ment. While the cost of those undertakings has been 
provided by the University from its own resources, 
generous support from outside sources has been 
given to the Experimental Bureau of Animal Popu¬ 
lation, in which important investigations have been 
carried on as to the means of spread of serious 
epidemics. 

St. Andrews.— At the graduation ceremony on 
October 6, the honorary degree of T)octor of Laws 
was conferred on emeritus Prof. J. E. A. Steggall, 
who has retired after fifty years’ Rervico in the chair 
of mathematics in University College, Dundee. 


Regional survey as an introduction to or element in 
education for the administrative side of industry was 
discussed in an address on September 8 by Dr. P. W. 
Bryan in opening a symposium on “Education for the 
Industries of the East Midlands’’ in Section L (Educa¬ 
tional Science) at the Leicester meeting of the British 
Association. The address included a sketch of Leicester 
City as an industrial centre, which exemplified the appli¬ 
cation of the' doctrine that regional surveys have an 
important part to play in helping to raise the standards 
of training for business. It is, indeed, obvious enough 
that “knowledge of sources of power supplies, methods 
of transport, purchasing powers of different areas, 
possibilities as to markets and the effective and 
harmonious utilisation of land areas together with a 
broadening of the whole outlook” ought to find place 
in such training, and the techniques of study which 
have come to be associated with the phrase ‘regional 
survey' are likely to prove as useful in this connexion 
ns fa the town and country planning movement. A 
Stage in the growth of this movement is marked by 
the first Town and Country Planning Summer School 
tpGQtfyty h$d at Welwyn and destined to develop 
into a permanent institution. Dr. Bryan directed 
^uoMcstlber manifestation of it i an exhibition 


at Leicester University College organised under the 
joint auspices of the Council for the Preservation 
of Rural England and the Department of Geography 
of the College. The cumulative effect of such shows 
in different parts of the country must be considerable. 
The increasing complexity of industries, referred to 
by Dr. Bryan as calling for the application to business 
of the same degree of trained intelligence as has for 
long been hold requisite for the ‘learned’ professions, 
was well illustrated in a paper by Mr. J. Chamberlain 
in the same symposium, on education for the hosiery 
industry. So vast is the field of study that the educa¬ 
tional courses available are sectionalised in four alter¬ 
native branches and the highest certificates (of the City 
and Guilds of London Institute) call for at least five 
years of evening or three years of full-time day study. 


Calendar of Nature Topics 

St Luke’s Summer 

It is said that about St. Luke’s day, October 18, 
there is frequently a spell of fine dry weather, which 
has received the name of ‘St. Luke’s summer*. 
The weather of October is often variable, with 
occasional fine intervals between the storms, and 
by the laws of chance, in many years ones of these 
fine spells will fall near enough to Octobor 18 to 
give colour to the belief, but meteorological sta¬ 
tistics do not support the existence of any tendency 
either to warmth or dryness on St. Luke’s day. The 
90-year averages of temperature at Greenwich show 
a steady fall throughout the greater part of October, 
interrupted only by a slight rise near the end of tho 
month. The 85-year daily averages of rainfall in 
London (1826 1910) show groat irregularity, as would 
be expected, but October 18 has not been especially 
dry- -in fact rather the reverse. During that period, 
October 13 and 14 were mainly dry, but there is no 
reason for supposing tliat this is more than an 
accident, and that future years will give the same 
result. 

Migration of American Monarch Butterfly 

One of the foaturcs of tho autumn in the United 
States is the groat southward migrations of the 
Monarch, Milkweed, or Black-veined Brown butter¬ 
flies {Anoaia pltxippua). Indigenous to North 
America, the Monarch flies south to more congenial 
temperatures when the cold weather comes, and 
has circled the world and established itself in at 
least three new continents. It has crossed the Pacific 
Oooan by means of shipping to Malaya and Australia, 
where it established itself, and has frequently 
occurred in tho British Isles. Tho first records of 
this American butterfly in Great Britain were in 
1871. when four were captured --one at Glamorgan, 
the first in Europe and now in the British Museum, 
two in Sussex, and one in Dorset—while more than 
thirty examples have since been taken in the southern 
counties, but only about one in Ireland. 0. B. Williams 
described before Section D (Zoology) of the British 
Association in 1930, in a paper entitled, “Migration 
among Lepidoptera”, how, though found so far 
north as Hudson Bay in summer, the Monarchs flew 
more than one thousand milos south to the Gulf 
States or Southern California, where they spent the 
winter clinging in masses to the trees ; in the spring 
the masses break up, the butterflies flying north to 
lay eggs, some completing another 1,000-1,600 miles 
flight on the return journey. 
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Autumn Movements of North American Butterflies 

Similar autumn migrations are observable on other 
species in North America. S. F. Aaron (Scientific 
American , April 1929) describes encountering a vast 
autumn flock of Milbort's Angle wing butterfly (Vanessa 
rmlberti) in November a few miles inland from the 
southern New Jersey coast, though the most southern 
summer haunt of the species is the Now England 
States in the lowlands, and North'Carolina in the 
higher altitudes. Tho same writer also records, in 
October, the migration of Vanessa j-album, with a 
similar brooding range to V . milbcrti , and in the cold 
weather of January, finding a specimen hibernating 
in a fallen chestnut tree in Pennsylvania. Tho 
passing of a swarm of Monarch butterflies on October 
14, in Southern Delaware, took more than an hour, 
the day being mild and sunny. In the Rio Grande 
area of Texas in September, and later, at the breaking 
up of the dry soason, the prairies teem with numbers 
of Kricoogonui lyside , all flying from tho north (the 
species is by no means common in the area in spring 
and summer) towards the south, where it may travol 
so far os mid-Mexico, and in April and May another 
flight, though in much reduced numbers, takes place 
northwards. 

Winter Keep 

The minds of stock farmers in Groat Britain will 
now bo turning to this question with more than usual 
anxiety. The season just past has been far from 
favourable to tho production of an abundant supply 
of fodder for tho next six months. The root crop, 
which in its various forms comes in from November 
until April, has in most areas been seriously reduced 
by the drought. Hay, although fairly plentiful and 
secured in good order, has been required in many 
cases long before the usual time, for seldom have 
the pastures been able to give loss help than at the 
end of this burning season. Even water, which is 
rather taken for granted as a feeding stuff in the 
ordinary way, may be a consideration for some time 
in the leas fortunate districts : and this year the 
difference of water content between succulent and 
dry fodders will not bo a matter of indifference. 
Formerly, in seasons of scarcity the livestock suffered 
real hardship; indeed in our early agriculture they 
had to bo slaughtered in large numbers at the onset 
of winter. Nowadays, short keep is reflected in 
increased bills for concentrated feeding-stuffs, and a 
tendency to rush half-finished stock to tho market. 

Agricultural customs and calculations in England 
have been based on a moderate and exceedingly well 
distributed rainfall. When this fails, dislocation and 
loss is bound to occur in certain departments of the 
farm. Mixed farming has the advantage of more 
specialised systems in that it can take up these shocks 
with the least disturbance. 

The Harvest Moon 

Capt. C. J. P. Cave, Stoner Hill, Petersfield, writes : 
“The note on the Harvest Moon in Nature of Sept. 
30 is not quite correct. Tho small differences between 
successive risings of tho moon when round about 
full, at the autumnal equinox, is due to the fact that 
the moon is moving northward along the ecliptio at 
that time. The difference between the plane of the 
moon’s orbit and the earth’s equator comes in in 
a secondary way and enhances or reduces the 
harvest moon effect according to circumstances.” 


Societies and Academies 

London 

Society of Public Analysts, Oot. 4. L. H. Lampitt 
and H, S, Rqokb : The occurrence and origin of 
lead in canned sardines. Canned sardines have been 
found to be seriously contaminated with lead. 
Solder on the cans evidently causes some contamina¬ 
tion with lead, but sardines cooked on grills covered 
with so-called ‘tin’ containing appreciable quantities 
of lead are badly contaminated with this metal, 
whereas, if pure tin is used on these grills, the lead- 
content of the sardines falls to a negligibly low 
figure. The lead-content of canned sardines should 
not bo substantially more than 5 to 8 parts per 
million ; figures above this indicates avoidable con¬ 
tamination during the preparation of the sardines 
before canning. H. E. Cox : The chemical examina¬ 
tion of furs in relation to dermatitis (2). p-Phenyl- 
enediamine penetrates the dead skin readily, but does 
not pass through or into living skin under normal 
conditions. With blood and serum it coagulates the 
proteins and becomes ioxidised at their expense ; the 
oxidases present in blood suffice to bring about 
certain reactions, and, if haemoglobin is present, 
these reactions proceod further. Irritation is deter¬ 
mined by the abnormal penetration of tho diamine 
through the skin, followed by its local reaction with 
certain constituents of the blood or serum yet 
unknown. H. Ikuta : The investigation of Japanese 
beeswax (3). A new hydroxy fatty acid* C 1# H 8t 0 8 , 
provisionally termed ‘hydroxypalmitic acid’, has 
been isolated from the mixed fatty acids of Japanese 
beeswax. It melts at 73*8°-74*2° C., and has a 
neutralisation value of 205*8. It is roadily soluble 
in alcohol, chloroform and ethyl aootato, but is 
insoluble in cold petroleum spirit and ether. It is 
sparingly soluble in hot petroleum spirit, and separatee 
in aggregates of white, needle-shaped crystals as the 
solution cools. 

Cafe Town 

Royal Society of South Africa/ July 19. R. S. Adam¬ 
son : Notes on Rhopalota aphylla , N.E.Br. This is a 
small suoculont plant of Bubaquatic habit, found on 
the summits of the Cedarberg. The plant produces 
only two connato leaves. Buds arise which form 
short-lived extensions on which flowers are borne. 
The plant is hygrophytic and when dry Joses water 
very rapidly and wilts but readily recovers. Absorp¬ 
tion is carried on both by the roots and by the 
aerial parts. Clarice G. Crocker : Anatomical and 
cytological studies of Clematis brachiata , Clemaiopsis 
Stanley *, and hybrids. Clematis brachiata t Thunb., 
a white-flowered climber, and Clematopsis Stanleyi, 
(Hook) Hut., a pink-flowered erect under-shrub, grow 
along the Witwaterwrand. In certain localities where 
they occur in close proximity, natural hybrids have 
appeared. In spite of the range of combination of 
characters shown by the hybrids, anatomical differ¬ 
ences are slight, and no cytological differences 
were deteoted. The haploid number of chromo¬ 
somes is eight, and meiosis is regular in both parents 
and in all the hybrids studied. The latter appear to 
be fertile and set seed freely. 

Craoow 

Polish Academy of Science and Letters, Jane lf« 
Auerbach : Poisson’s integral, E. Znmia^ i 
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Remark on functions with limited variation. E. 
Zyltnski i Remarks on networks. A. Piekaka : 
The dielectric polarisation of mixtures of hexane and 
nitrobenzene. Electric moment and association of 
nitrobenzene. Three methods of determining the 
electric moment of nitrobenzene from the experi¬ 
mental data available are discussed by the author. 
Baaing the calculations on the polarisation P^ at 
one temperature and the polarisation of the substance 
considered in the solid state, the electric moment of 
the molecule of nitrobenzene is given as 3-96x 10' 18 . 
M. Hlasko : The atomic weight of lithium. The 
value found is 6*934. L. Marchlewski and J. 
Pizlo ; The absorption of the ultra-violet rays by 
certain organic substances (31). The substances 
studied included aniline, the three isomeric toluidines, 
quinoline, isoquinoline and their salts. J. Kozak and 
F. Pazdor. The photokinetics of bromination re¬ 
actions. The bromination of naphthalene in ultra¬ 
violet light. J. Kozak and A. Kalmus : The syn¬ 
thesis of tricycloquinazoline. L. Marchukwski and 
W. Urbanczyx : The transformations of chlorophyll 
in the animal organism. Mlle. I. Titrowbka : Studies 
of the microflora of the sulphur springs of Poland (1). 
The sulphur organisms flourish under very varying 
conditions: temperatures 0°-75° C., acidities pH 
from 6 to 10, salinity tip to 10 per cent. B. Paw- 
lowski : Studies on the delphiniums of Central 
Europe belonging to the section Elatopais (2). F. 
Bieda i Remarks on the nomenclature and classifi¬ 
cation of oertain species of Nummulites. A. Demiano- 
wicz : The terrestrial isopods of Bessarabia. W. 
Miohajlow : The larval stages of Tricenophorua 
noduloaus . The procorcoid. Br. Chrostowski : The 
decomposition of the nitrogenous substances in horse 
dung and in manure. L. K. Pawlowski : The 
parasite rotifer Drilophaga bueephalus. 

July 3. L. Marchlewski and Wl. Goslawski. 
The absorption of the ultra-violet radiations by 
certain organic substances (32). Completing their 
previous work on the optical properties of phloro- 
glucinol, the authors conclude that this substance, in 
alooholic solution, is a trihydroxyl compound and not 
a ketone. L. Marchlewski and Meek. G. Hertz : 
The absorption of the ultra-violet radiations by 
certain organic substances (33). Discussion of the 
absorption spectra of various aryl acids, their salts 
and esters. L. Marchlewski and Mlle. G. Hertz, 
The absorption of the ultra-violet radiations by cer¬ 
tain organio substances (34). A description of the 
absorption spectra of the osazones of glucose, 
arabinose, maltose and rhainnoso. St. Kretjtz : 
The luminescence of fluorites at low temperatures. 
B. Pawlowski : Studies of the delphiniums of 
Central Europe belonging to the section Elatopais (3). 
Mlle. H. Wiazownioka : The solubility of the 
phosphorus compounds of wheat flour and the 
faculty possessed by phytine of combining with the 
protein substances in the flour. W. Jarosz : The 
hydrolysis of the phytic compounds extracted from 
the seeds of hemp, horse bean, flax, horse-chestnut, 
wheat and the embryos of rye. E. Grabda : Re¬ 
searches on a parasite of the crayfish (Potamobius 
fluwatiUa) known under the name of Paorospermium 
hcackeli. Mlle. H. Gajswska : The lymphatic 
vessels of the skin of Axolotl , F. Rooozxnskx and 
Zb. GLowozvnski ; The nutritive value of the seed 
of smut (Agto*tmma Githogo). Z. Kozmxnski : The 
logical grouping of the speoies belonging to 
the Bub-genus Cyclop*. 


Sydney 

Linnean Society of New South Wales, July 26. Joyce 
W. Vickery : Vegetative reproduction in Droaera 
pellata and D. auriculata . The underground parts of 
Droaera peltata and D. auriculata are described, and 
their development followed from the time of germina¬ 
tion of the seed until the tuber is situated a few 
centimetres below the surface of the ground. The 
development of the adventitious buds which some¬ 
times occur on the leaves of Droaera is described. 
Those buds arise by division of adult cells situated 
immediately at the base of a glandular hair. The 
bud is in vascular continuity with the parent leaf. 
These buds arise only under very moist conditions. 
Axillary buds have also boon observed to give rise to 
new plants. F. A. Craft : The surface history of 
Monaro, New South Wales. Various normal land¬ 
scapes are found in different parts of Monaro asso¬ 
ciated with characteristic stream development in 
each case : the northern and western portions of the 
region have resisted peneplanation, but the remainder 
was roduced in stages prior to the extrusion of upper 
Tertiary basalts. Since that time, erosion has been 
a fairly constant quantity along the main streams, 
and the principal change effected has been in the 
removal of much of the basalt. The stream systems 
havo boon stable over a long period of time, and no 
evidence was found to indicato capture between the 
Snowy and Murrumbidgee. Present land forms have 
developed mainly as the result of normal erosion by 
existing streams, and warping and faulting have 
played a subordinate part in the development of 
the landscape. H. Claire Wekkes : Distribution, 
habitat and reproductive habits of certain European 
and Australian snakos and lizards with particular 
regard to their adoption of viviparity. The proportion 
of viviparous to oviparous reptilos in the Great 
Dividing Range and the inland plain of south-eastern 
Australia is extraordinarily high. It is suggested 
that the failuro of the oviparous species to establish 
themselves on the inland plain and at 4,000 ft. and 
more above sea-Iavol is duo to desiccation of their 
eggs by the heat and to cold interfering with the 
development of the eggs in the nost respectively. It 
is also suggested that the factors determining the 
adoption of viviparity may be either definitely 
associated with the altitudes to which those lizards 
are restricted or that they may work most efficiently 
under the conditions existing at such altitudes. 

Vienna 

Academy of Sciences, June 30. Philipp Gross, 
Amalia Jam6ck, and Franz Patat : Optical deter¬ 
mination of ionio equilibria in dilute ethyl alcohol 
solution. Anton Kailan and Felix Adler : Veloci¬ 
ties of esterification of alcohols in formic acid (3). 
Measurements with allyl, benzyl, p-phenylethyl, 
Y-phony lpropyl, o-, m-, and p-nitrobenzyl alcohols, 
and methyl-, ethyl- and propyl-phony lcarbinols are 
recorded. Introduction of a phenyl group, a double 
linking, or a nitro group lowers the velocity of esteri¬ 
fication, to the greatest extent when as near as 
possible to the hydroxyl group. G. Walter, R. 
HCbsch, end H. Pollak ; 1 : l'-Bisbonzthiazine, and 
oertain regularities in the formation of thiazoles and 
thiazines. Ernst Spath and Erich Adler : Con¬ 
stitution of ohonhydrin. Study of the Hofmann 
degradation of ohonhydrin gives results which confirm 
the formula ascribed by LOffier and Tschunke, and 







by Hess and Eichel to this compound. The course of 
the degradation is similar to that occurring with 
substituted cholines. Ernst SpXth and Friedrich 
Boschan : Cactus alkaloids (10) : constitution of 
pelloim and anhalonidin, Fritz Wbssely, Franz 
Lechner, and Konstantin Dinjaski : Ononin (2). 
Ononin, one of the extractives of the root of Ononis 
efrinoaa, is an isoflavone glycoside. Preparation of 
the pure product is difficult, and the substanoes 
known os ononin. formononotin and onospin are not 
chemical individuals but mixtures. Georg Roller 
and Adolf Klein : A synthesis of pinastric acid. 
Condensation of p-metlioxybenzyl cyanide with 
benzyl cyanide and ethyl oxalate yields /?-methoxy- 
pulvinie dinitrile, which, on hydrolysis, yields an | 
impure dilactone and pinastric acid. Leopold ! 
Schmid and Fa.tek Tadros : (2) Chemical investi- | 
gation of amber. The principal constituent of amber. [ 
guccinin, miciily undergoes dehydrogenating break, 
down, giving mainly I : 7-dimethylphenanthrene and 
a new hydrocarbon, C 13 H M , for which various 
structural formula? are possible, Gttido Machek : 
Action of nascent thiocyanogon on di- and tri-hydric 
phenols. Karl Mousch : Action of ammonia, 
mcthylamine and diethylamine on methyl acrylate. 

A number of new compounds wore obtained. Ilse 
Merbaut and Helmut Wat.lner : Reflection of 
a-particlos at atomic nuclei (3). Leo Rendulic : 
Stability of compound sections. Kahimir Graff : A 
red cloud in Orion, and visual colours of the stars j 
and their relation to the galactic width. J. Rosen- j 
Hagen : A fire-ball of July 25, 1032. Gkrda 
Kreibioh : Antagonistic action of infundin and 
adrenalin on the nuptial dress of Rhodens amarus , Ag. 
Hans Przibram and Edgar Lederer : The animal 
green of the grasshopper as a mixture of colouring 
matters. ThiH animal green, and probably that of 
caterpillars and frogs, consists of yellow carotin and 
of a blue, water-soluble, crystalline colouring material. 
Tiixi Wlk : Artificial change of the state of reaction 
of the tree-frog in black surroundings. Anton 
Sxrabal and Walther Stockmair : Velocity of 
reaction of the two mo thy 1 crotonatos ; velocity of 
reaction and configuration. The less volatile ester 
reacts the more rapidly and has the trans-configura¬ 
tion, the other isomerido being the eis-compound. 
Max Pkstemer and Patjla Bernstein : Ultra¬ 
violet absorption of binary liquid mixture (3): 
Propiorialdehyde-othanol. This absorption indicates 
the existence of the semi-acetal, which is in equili¬ 
brium with the aldehyde and alcohol only in the 
equimoleeular mixture. Michael Hesoh : Letts, 
Lithuanians, and White Russians—anthropology of 
the East Baltic. 


Forthcoming Events 

[Meetings marked with on asterisk are open to the public.] 

Monday, October 16 

University College, London, at 5.30.—Mr. F. J. j 
Richards : “The Practical Value of Human Studies’’.* | 

National Institute ok Industrial Psychology (at 
London School of Economics), at 6.—Mr. Angus 
Macrae : “The Experiences of a Vocational Adviser” 
(succeeding lectures on Oct, 23 and 30).* 

Wednesday, October 18 

University of London (at London School of Hygiene 
and Tropical Medicine), at 5.—Prof. C. L. Burt; 'The 
Normal and Sub-Normal Mind” (Heath Clark Lectures); 
succeeding lecture* on Oct. 25, Nov* 1, 8 and 15.* 1 


KtNG’s College, London, at 6.30.— Q . Winthrpp Young: 
“Aspects of Education in other Countries, especially 
Germany" (succeeding lectures on Nov. 1, 6, 15 and 
22 ).* 

Thursday, October 19 

King’s College, London, at 5.30.—Dr. S. J. Davies: 
“Injection and Combustion in High Speed Oil Engines" 
(succeeding lecturos on Oot. 26, Nov. 2, 0, 16 and 23).* 

Chemical Society (at Royal Institution), at 8.—Prof. 
W. A. Bone : “The Combustion of Hydrocarbons" 
(with experiments).* 

Royal Society op Tropical Medicine and Hygiene 
(at Manson House, 26, Portland Place, W.l), at 8,15.— 
Sir Leonard Rogers : “The Methods and Results of 
Forecasting Cholera, Smallpox and Plague in India" 
(Presidential Address). 


Official Publications Received 

Gbxat Britain and Ireland 

The Proceeding* of the Physical Society. Vol. 45, Part 6, No. £50, 
September 1. Pp. Iv +*'25-753. (London : Physical Society.) 7*. net. 

The Journal of the Royal Anthropological Institute of Great Britain 
and Ireland. Vol. 53, January to June. Pp. xxv+268 + 17 plate*. 
(London : Francis Edwards, Ltd.) 15*. not. 

Tondon University Guido and University Correspondence College 
Calrndar, 1034-1035. Pr>. £17. (Cambridge and London: University 

Correspondence College.) 

League of Nations: International Committee on Intellectual 
Co-operation. Report of the Committee on the Work of Its Fifteenth 
Plenary Smaion, submitted to the Council and to the Assembly. 
(A, 14. 1033. XII). Pp. 02. (London: George Alien and Unwin, 
Ltd.) 2*. 6d. 

The Scientific Proceedings of the Royal Dublin Society. Vol. 20, 
N.8.. Nos. 37—40: Award of the Boyle Medal to Professor Paul A. 
Murphy ; Report of the Irish Radium Committee for the Year 1932, 
Including Reports by Oliver Chance, Oswald J. Murphy and John A, 
Geraghty ; A New Silver Filter for Ultra-Violet- Light, by G, C. Brock ; 

A Study of the Crinkle Disease of Potatoes and of Its Constituent or 
Associated Viruses, by Dr. Phvllis Clinch and J. B. Louahnane. Pp. 
547-590 4 - plates 48-49. 4*. Vol. 20, N.S., No. 40: A Study of the 
Crinkle Disease of Potatoes and of its Constituent nr Associated 
Viruses. By Dr. Phyllis Clinch and J, B. Loughnane. Pp. 567-596 + 
plates 48-49. 3*. (Dublin: Hodges, Figgis and Co. *, London: 

Williams and Norgate, Ltd.) 

Other Cocxtrirr 

Meddelelner om Ormland udgivne af Koramlsslonon for Vldrtw- 
katwdige Under* reiser I Ormland. Bd. 104, Nr. 11 : The flwmsby 
Sound Committee’s 2nd East Greenland Expedition in 1932 to King 
Christian IX’a Tjmd—Ooelenterata, Ctenophora and Chaetognatha. 
By T. L. Kramp. Pp. 20. (Kabennavn : C. A. Reitwsl.) 1,00 kr. 

Commonwealth of Australia: Council for Scientific and Industrial 
Research. Bulletin No. 74 : Observations on Soil Moisture and Water 
Tables | tt an Irrigated Soli at Griffith, N.fl.W. By Erie S. West. Pp. 
40. Pamphlet No. 41 : The Grading of Western Australian Timber*; 
Report, on. and Suggested Specification* for, the Grading of Jarrah 
and Karri based on Investigations in 1932. By F. Gregson and R. F. 
Turnbull. (Division of Forest Products, Technical Paper No. 8.) Pp. 
105. (Melbourne : Government Printer.) 

Connell Permanent International pour FExploration do la Met. 
Journal du Council. Vol. 8, No. 2, Aoflt. Rddigd par E. 8. Russell. 
Pp. 145-300. (Oopenhaguc : Andr. Fred. Hst el file.) 4.50 Irr. 

U.S. Department of Commerce : Bureau of Standards. Bureau of 
Standards Journal of Research. Vol. It, No. 2, Augusts Rasearch 
Papers Nos. 584-592. Pp. 163-308. (Washington, D.C.: Govem- 
mont Printing Office,) 25 cent*. 

Department of Agriculture: Straits Settlement* and Federated 
Malay States. Scientific Series, No. 11: Lac tn Malaya. Part 1: 
Observations on a Tjic Insect (TjOrHfsr Javan*$ Chamb.) and an 
Account of Attempts to Propagate It. By N. C. E. Miller. Pp. II + 
24 + 3 plates. 50 cents. Scientific Series, No. 12: The Valuation of 
Tuba Root. By C. D. V. Georgt and Gunn Lay Telk. Pp. 30. 50 
cents. (Kuala Lumpur.) 

The Indian Forest Records. Vol. 17, Part 9 : Entomological In¬ 
vestigations on the Spike Disease of Sandal. (2) Bostrvchidw, Platy- 
podidie and Hcolyild* (Col.). By 0, P, 0* Beeson. Pp. 111+12. 4 
annas; 5d. Vol, 18, Part 9 : Immature Stages of Indian Ooteoptera. 
(13) Bostrychlrt®. fcy ,T. C. M* Gardner. I>p. ii + lft+4 plates. 1 
rupee ; l#. 9d. (Delhi: Manager of Publications.) 

The TAlmku Mathematical Journal. Vol. 87; Pint Memorial 
Volume dedicated to T. Hayashl, Pounder and Chief Editor of tin* 
Journal, on hi* «0fch Birthday, by his Friends and Pupils. Pp. v + 
5D2 + 1 plate. (Sendai; Manixen Co.» Ltd.) 8.00 yen. 

Bulletin of the Fishery Experiment Station of the Gpycrnnaent- 
General of Chosen. No, 4 : Studies on the Winkler’s method for 
Determining Oxygen In Sea-Water. By Ztnrirft Nakal. (Scrim D 
(Oceanography), No, 3.) Pp. v+82 + 10. Annual Report OfJRpdrO- 
graphlcal Observation*. No. 5-6 : For the Team 1980-31. Pp.+19. 
Oceanographic Charts for the Year 1932, (Appendix to Annual Eepmrt 
of Hydrographical Observations, No. 7.) Pp. 147. (Pushn-) .. J.#, 
Contribution* to Palaeontology from Carnegie Inrattofctofi qtf'' Wmah* 
ington. Studies of the Pllocene Palasobotatty of GaUfornia. (FufcfiSr 
tl<m No. 412.) Pp. Ill + 134+18 plate*. (Wgirti&gj^■-? viSS * 1 
Institution.) . -v .. 
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Scientific Management 

A T the recent Leicester meeting of the British 
* Association, Major L. Urwick, Director of 
the International Management Institute, con¬ 
tributed an important paper on “Organisation as 
a Technical Problem” to the proceedings of the 
Department of Industrial Co-operation of Section 
K (Economic Science and Statistics). The general 
thesis of the paper was that there are principles 
of organisation which can be arrived at inductively 
from the study of human experience and that these 
should govern arrangements for human association 
of any kind. Major Urwick argued that these 
principles can be studied as a technical question, 
irrespective of the purpose of the enterprise, the 
personnel composing it, or any constitutional, 
political or social theory underlying its creation. 
They are concerned with the method of sub¬ 
dividing and allocating to individuals all the various 
activities, duties and rosponsibililies essential to 
the purpose contemplated, the correlation of 
these activities and the continuous control of 
the work of individuals so as to secure the most 
economical and the most effective realisation of 
the purpose. 

In existing world conditions, the practical 
importance of this subject can scarcely be exagger¬ 
ated. In every aspect of its common life, humanity 
is registering failures, and enormously costly 
failures, in itH capacity for purposeful association. 
The majority of all nations earnestly desires peace ; 
the machinery of peace works haltingly and 
ineffectively. J 11 country after covuitry, liberty of 
speech and of person is lost, because democratic 
institutions fail to devise an administrative 
structure adapted to the speed and complexity of 
social evolution. Tho world’s productive equipment 
is manifestly capable of yielding vastly increased 
quantities of goods and services. A machine 
technology points to the obvious economies of 
large-scale units of business control; amalgama¬ 
tions founder because there is widespread ignoranoe 
as to the methods of managing these aggregations. 

Emphasising the importance of co-ordination as 
a principle of organisation, Major Urwick pointed 
out that co-ordination operates in two different 
senses. The work of individuals is always divided 
horizontally into different tasks. Such sub¬ 
division is usually either ‘serial 1 , where the responsi¬ 
bilities follow each other in process, or ‘unitary', 
where the responsibilities are defined by areas or 
objeots; or ‘functional*, where the responsibilities 
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are distinguished by kinds or subjects. But where 
any large numbers are concerned, work must also be 
divided up perpendicularly into different levels 
of authority and responsibility. The adjustment 
of the resulting authorities and responsibilities to 
each other, and their continuous correlation, con¬ 
stitute one of the main tasks of leadership in any 
enterprise. 

The evolution of ideas on this question has 
been comparatively simple. Originally almost all 
undertakings were organised on what has been 
called the ‘line’, or incorrectly the ‘military’, 
principle. The considerations which appeared of 
greatest importance were that there should be 
clear lines of authority ruiuiing from the top into 
every corner of the organisation and that the 
responsibility of subordinates exercising delegated 
authority should be precisely defined. Since in 
all cases concrete objects, physical boundaries, or 
the limits of some well-known technical process, 
offer the simplest and readiest means of definition, 
the unitary or serial methods were almost uni¬ 
versally adopted in dividing responsibilities horizon¬ 
tally. 

Modifications of this arrangement have occurred 
throughout the history of human organisation. 
Wherever human knowledge and skill have been 
specialised—for example, in the case of the law— 
somehow and somewhere that specialised authority 
has had to be integrated with overall authority 
and responsibility. But since the introduction of 
powor-driven machinery and the great advance 
in applied scientific knowledge of the nineteenth 
century, the amount and complexity of specialised 
skill required in connexion with every kind of 
human enterprise has vastly increased. The first 
formal recognition of the consequence of this 
tendency came from F. W. Taylor. Imbued as he 
was with the necessity of basing industrial manage- j 
mont upon exact measurement and specialised ] 
knowledge, he was impressed with the impossi¬ 
bility of discovering subordinates who could 
exeroise overall responsibility with maximum 
efficiency in respect of all its aspects. He sub¬ 
stituted for it two of his well-known principles of 
management. The first was the separation of 
planning from performance. The second was the 
substitution for the older type of organisation of 
what he called ‘functional’ management. But when 
the conception of a horizontal division of responsi¬ 
bilities by function is carried high up the line of 
control in any large enterprise, difficulties are 
encountered in securing co-ordination. The solu¬ 


tion so far adopted in practice is known 
as the ‘staff and line’ system of organisation. In 
business concerns which have paid close attention 
to organisation, the relationships between ‘staff* 
and ‘line* officials have been defined clearly, and 
indeed hitherto the major emphasis in business 
organisation has been placed on this question of 
relationships. 

j The degree to which ‘staff’ are allowed to assist 
| their chief is largely an individual question, 
i depending on the? chief’s powers of delegation. 
The functions of administration as analysed by 
Henri Fayol show that, in every case, staff, if 
properly used, can assume responsibility for the 
whole or a proportion of each aspect of these 
functions ; the hard core of responsibility, the 
final decision, remaining of course with the 
chief. 

The consequences of the lack of co-ordinating 
mechanism in civil life may be noted. First is the 
proliferation of committees which is so character¬ 
istic of organisations of all kinds. A committee 
is a device for correlating different points of view* 
But it is an extremely expensive devioe. It is 
sometimes forgotten that the cost of any com¬ 
mittee is the combined salaries of its members for 
the time spent at the committee or preparing for 
it. Possibly the popular saying that ‘the best kind 
of committee is a oommittee of one* is a sub¬ 
conscious recognition of the fact that many 
committees have only come into existence beoause 
an individual vested with the authority and 
possessing the capacity to do that particular kind 
of work has not been appointed. A second and 
even more serious consequence is the petrifaction 
of leadership which follows from an overloading 
of administrative work. 

Civil administrators have found it difficult to 
understand the special relationship by which an 
army commander retains his full responsibility 
while delegating much of the work of administra¬ 
tion. Failure to appreciate the proper functions 
of officials in a ‘staff’ capacity or to recognise the 
necessity for this third type of funotion, distinct 
both from line* and from ‘specialised* authority, 
is the chief obstacle to more effective co-ordination 
in civil administration. Rapid growth in scientific 
knowledge has placed an unprecedented strain on 
man’s powers of organisation. The effects of that 
strain are just becoming apparent; to meet it, 
increased knowledge of, and interest in, the 
technique of organisation and in its basic principle 
of co-ordination are urgently needed. / 
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Philosophy and the Astronomers 
God and the Astronomers : containing the War burton 
Lectures 1931-1933. By the Very Rev. Dean 
Inge. Pp. xiii-f308. (London, New York and 
Toronto: Longmans, Green and Co., Ltd,, 
1933.) 12*. 6d. net. 

HE astronomers are, mainly, Eddington and 
Jeans. Eminent though these names are, 
some may demur that they do not stand for any 
generally accepted doctrine ; nor indeed represent 
the whole body of astronomers dispersed through¬ 
out the world ; nor have they always agreed with 
one another in important matters. We read on 
p. 58 that “the utterances of our leading scientists 
are enough to drive a poor layman to despair’'. 
One can sympathise ; they might indeed. Es¬ 
pecially if a writer, however learned and acute, 
were to try to make a coherent statement of what 
is now agreed in physics, by the longest of short 
cuts, namely, without really esteeming what science 
has to say. 

That is the summary of this book. Dean Inge 
is both learned and acute, and has taken great 
pains to acquaint himself with the written words. 
They are foreign to him, as in an earlier day they 
were foreign to Lucretius. A great deal of good 
astronomy was done before the time of Lucretius, 
and he took the pains to read it, and has given, 
for example, the geometrical explanation of the 
phases of the moon that is now accepted, with a 
brevity and jnrint that astronomers can only 
envy ; but it meant nothing to him, and he 
prefers the crude doctrine of a new moon created 
each month, growing and dying away. So one can 
foresee the failure of Dean Inge to get the right 
hang of “the expanding universe”. The things he 
is intensely interested in are philosophy, and 
ethics, and the Christian religion. Science looms 
across these. The whole world knows that science 
has foroed it to replace a geocentric order by a 
universal one, with immense consequences in 
difference of perspective. The law of the degrada¬ 
tion of energy, somewhat belatedly, plays a similar 
part. We have reason to think that something 
more, even more momentous, is in view. An 
intelligent man ought to know something about 
it* so, what in fact do the astronomers say ? No 
one is very eager to answer. One may smile at 
being thus asked to stand and deliver. 

But however well scientific men may know 
their own job, and however little they may reok 
the consequences to others of what they Bay, we 


arc not disposed to leave the book thus. When 
called upon by a man of Dean Inge's authority to 
explain themselves, they must reply. It signifies 
something to them that the whole world now 
looks to them for guidance. It behoves them, as 
honest men, either to justify the responsibility or 
to disclaim it. To an intensely serious mind, 
interested primarily in human fate, and persuaded 
that there is open to each of us an avenue to the 
Divine, some of the hypotheses of science, with 
tho contradictions to which they load, with 
their absence of ‘value' in the philosophical sense, 
as well as mere human love of a joke or a con¬ 
tradiction as such, may convey a certain levity. 
All rests in the manner of approach. One of the 
most tremendous problems before the moralist is 
that of the origin of evil. To the scientific worker 
it scarcely seems a problem at all. If Nature 
maintains a balance by conflict, as she appears to 
do, and if man has developed unequally, it is to 
be expected that his powers should be used for 
selfish and unwise ends. One must not expect 
the moralist to agree. In another connexion, Dean 
Inge quotes the word of Lotze—“intolerable”— 
which is so strange a consideration to us that the 
word stands out. One might aptly describe this 
cold-blooded solution as intolerable. 

Every statement comes from a human mind, 
and must be qualified by one's estimation of 
whether that mind knows what it states. In this 
view, however many people unite in a statement, 
and however nearly, therefore, it may be taken 
as agreed, it will never get rid of the limitations 
of the human mind. It may be that the mind has 
no limitations, but this seems unlikely, and until it 
is demonstrated, it must he taken as a hypothesis. 
There is then no guarantee at all that realities are 
anything like what science pictures them. To some, 
this saps all energy in the search as to their nature. 
Soience demonstrably ‘works’ ; therefore it has 
some relation to reality ; but does it lead, even by 
the stumbling method of advance that it has 
found for itself, to any approximation to a picture 
of things as they are ? For example, in what 
respect do they progress in time ? It would be a 
rash man of science who gave a positive answer. 

The modern philosopher weighs the world by 
‘values'. Though many people seem to agree as 
to values, values are essentially personal, and 
science is* impersonal. Science, therefore, has no 
use for values, and moves in a world where values 
do not vary, which is the same thing as if they 
did not exist. To avoid them* it must restrict 




620 


NATURE 


October 21, 1933 


its scope. Science knows nothing at all of what 
matters most to us—God, human destiny, ethics, 
and other things. Even society becomes an 
eviscerated society before science can deal with it. 
Philosophy, on the other hand, repudiates limita¬ 
tions. The contrast may be seen in the title of 
Descartes’ great work—Philosophise Principal”— 
with that of Newton—“Philosophise Natural is 
Principia Matbematica”. The restriction is a gain. 
In consequence of this limitation of its objects, 
science has been successful, whereas philosophy 
is confessedly unsuccessful. As Dean Inge says, 
we have ceased to look to a philosopher for more 
than remarks upon the great problems, whereas 
wo used to look for a complete system. 

Possibly science has been too successful, causing 
many people to forget its self-imposed limitations, 
and others to expect too much from it. The day 
has gone by when, as someone said, metaphysics 
might be likened to “a man searching in a dark 
room for a black hat that wasn’t there”. It is 
only when religion travels out of its proper sphere, 
and attempts a statement that is really of the 
nature of pseudo-science, that it risks coming 
across the views of scientific men as such. It 
would be impossible now to persuade them that 
the earth was the centre of the universe, or that 
energy here did not degrade to an ultimately 
useless form. The demonstrations need not be 
logically water-tight. Gilbert showed that the 
earth was a magnet by constructing a little earth, 
a terrellu of lodostone, and no one since has 
doubted the fact. There are enormous logical 
gaps before Newton’s Law of Gravitation can be 
taken aw universal; the conviction stands never¬ 
theless. But any scientific worker, or anyone else, 
may believe that there* is an “enduring Power, 
not ourselves, which makes for righteousness”. 
Science has nothing to say about it. It does not 
know what righteousness is. 

One meets in this book, and elsewhere, inevit¬ 
ably, a great deal of talk about the scope of 
mathematics. One characteristic of the mind is 
that it is conscious of the present, and to some 
extent of the past, but not in the least of the 
future. Why has it memory and no prescience ? 
Does the past exist and not the future ? It would 
be very convenient if we knew the future even 
roughly. To have some guide to what will happen, 
the mind has invented the tool of logic, which 
works passably well. If B followed A in the past, 
then B will follow A in the future. This exposes 
the assumption on which logic rests, for we know 


nothing about the future. Mathematics is only & 
specialised form of logic. The assumption here 
takes the form that time is reversible. Mostly 
it is evidently not reversible. The old geometry 
avoided the dilemma by 'eliminating* time from 
its purview. Anyhow, when wo deal with time by 
mathematics, evidently we are in for contra¬ 
dictions. Dean Inge devotes a whole chapter to 
time. When we have read it, we are much better 
informed on what others and himself say about 
it, but the matter is not advanced in the scientific 
sense. The same is true of the whole book. It is 
a learned book and contains a great many state¬ 
ments of sincere beliefs, but science is no wiser 
for them. __ R. A. 8. 

Mr. Wells Comes Back 

The, 8hape of Things to Come : the. Ultimate, Revolution . 

By H. G. Wells. Pp. 432. (London : Hutchinson 

and Co. (Publishers), Ltd., 1933.) IChe iSd. net. 

EW realise that there is no longer any 
biological reason why a man should cease 
to be creative before he is eighty. Those of us 
who admired the earlier Wells could watch with 
resignation the steep descent from the wistful and 
sanctimonious {xmitenoe of Mr. Britling to the 
hearty and eupeptic prosperity of William Clissold. 
We were accustomed to the phenomena of senes¬ 
cence and had not yet taken stock of the possi¬ 
bilities of rejuvenation. The cremation of Clissold 
was scarcely completed before the whimsicality of 
Dr. Moreau was reborn in the person of Mr. 
Bletsworthy. Then followed the incarnation of 
Mr. Parham with a polished irony lacking in the 
earlier romances. As literature, the dream book 
of Dr. Raven surpasses anything which Mr. Wells 
has written. It engenders the impulse to read 
aloud and to go on reading. Its pages have been 
composed with a tragic distinction of language 
only to bo found among contemporary writings 
in some passages of Bertrand Russell's “Principles 
of Social Reconstruction**, in Briffault’s “Making 
of Humanity’* or in the final saga of the men on 
Neptune in Olaf Stapleton’s “First and I^ast 
Men”. It has the passionate and intoxicating 
earnestness of the “Dictionnaire”. It is pervaded 
by a kindliness which was lacking in Voltaire, a 
kindliness which never degenerates into the obese 
complacency so repugnant in the middle period 
of the author’s work. It is more than a history* 
It is an historic testament. 

The writer of the dream book is living in a 
communist Utopia. Those worthy and atat*mtfa>iis 
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scoutmasters and storm troop leaders, the Samurai 
of a younger Wells, have withered away. At a 
safe distance of two centuries from the conflicts 
of our own time, he can afford to criticise the 
shortcomings of Marx or the Soviet policies like 
a liberal historian of the early twentieth century 
pronouncing judgment on John Knox or the 
Kingdom of God in Munster. Naturally his 
strictures will irritate those who insist on adopting 
the historical approach to everything but their 
own actions. Still more will they infuriate the 
self-satisfied and socially indifferent. We see the 
Pompeian streets of contemporary civilisation 
spread beneath the shadow of a menacing Vesuvius. 
In the cold corridors of tho museum, our mummi¬ 
fied remains are caught in tho act of gesticulation 
or in the affectation of negligence. Those of us 
who have an all too simple plan for propitiating 
the seismic fury which is about to break upon us, 
and those of us who proudly boast a refined 
indifference to the properties of inoandoscent lava, 
seem a little ridiculous to the serene onlooker. 
Pew intelligent people will read tho history 
without annoyanoe. No intelligent person will 
find it a dull book. 

Throughout the first half the reader is carried 
along by the circumstantial inevitability, of the 
events. The great halt to social progress in 1933 
has already become history. That the bulk of 
educated mankind in Western Europe will ac¬ 
quiesce or participate in the recrudescence of 
barbarism, and march back towards the neolithic 
behind the swastika emblem, seems scaroely less 
certain than if the tale had already reached its 
disastrous climax in the epidemics which follow in 
the trail of the European War of 1940. There are 
oases of deliberate comic relief. Such is the incident 
which precipitates the call to arms, the ill-fitting 
dental plate, the orange pip or, it may be, a small 
fragment of wdlnut. Tho prelude to the emergence 
of the World State is a monument of moving prose. 
For six pages (pp. 275-281) of sustained and 
pregnant rhetoric which may be remembered with 
the “Areopagitiea”, Wells pleads the defence of 
that troublesome but vital part of the machinery 
of social change, the crank. 

Thereafter the recital lacks the oogenoy of 
detail in the earlier part. Maybe this is the author’s 
intention. Among the ruins of Europe there are 
few records for the historian to use. Communica¬ 
tion oomes to a standstill and mechanical produc¬ 
tion almost ceases. Locally a few aeroplanes and 
aeroplane factories are salvaged, and these form 


the only apparatus of trade exchange. The 
workers and technicians of the Transport Union 
are not hide-bound to the old loyalties. From 
their aerial Hanseatic League a world government 
takes shape in 1965. The dream book Russia, some¬ 
what hampered in its further cultural development 
by a conservative adherence to rigid dogmas which 
had served well enough in the pioneer stage of 
the planned economy, is readily assimilated in a 
wider and more cosmopolitan project. Elsewhere 
the competitiveness of the Acquisitive Society is 
morally and materially bankrupt. There are local 
rebellions and obstructions. They are half-hearted 
and ill-equipped against a civilisation which 
controls all backward and forward movements of 
people and produce. 

In spite of the inveterate dislike which Mr. 
Wells displays towards Karl Marx, and the equally 
strong antipathy which such speculations will 
evoke from present-day disciples of Marx, his 
forecast has a plausibility which is eminently 
reminiscent of the author of the “Eighteenth 
Brumaire”. Not until the introduction of steam 
power did the struggling Protestant democracies 
of the sixteenth and seventeenth centuries beoome 
tho pattern of a well-nigh universal type of 
government and economy. The imaginative drive 
of the recital is such that ono may well expect the 
political critics of Mr. Wells to blame him for in¬ 
venting a future which need not happen, if they heed 
bis warning. It is a memorable warning, tho more 
memorable because, like the familiar warning of the 
older Pitt, it may be destined to fall on deaf ears. 

In the final chapters Wells justifies his claim to 
be regarded as the midwife of social biology. He 
steers a rational course between the naive environ¬ 
mentalism of some Marxists and the paralysing 
oalvanism of most eugenists. He does not picture 
the historic environment moulding to its pattern 
a speoies from which all gene differences have 
been mysteriously obliterated. He does not 
conjure up a mosaic of gene combinations miracu¬ 
lously regulating the developmental process in a 
perfect vacuum. He sees the procession of human 
beings of diverse capacities and various endow¬ 
ments making their several contributions to the 
future and interacting with one another within 
the limits set by a social framework prescribed by 
the efforts of past generations and constantly being 
changed by human activities. Because the limits 
ate constantly shifting, beoause man is at once a 
highly variable organism and the most teachable 
of animals, education is the supreme business 
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which may fittingly engage the servioes of the most 
gifted men and women. It is a process which could 
be extended from birth until death * Mr. Wells gives 
an object lesson of this more spacious conception of 
our oapaoity for continued growth. As an artist 
and as a loader of thought he has come back at 
sixty-seven to a world in which the Youth Move¬ 
ments aro clamouring for roaction while his con¬ 
temporaries are committed to inaction. L. H. 


Mosses and Hepatics 

Manual of Bryology. Edited by Fr. Verdoom, in 
collaboration with Dr. H. Buch, Dr. G. Chalaud, 
H. N. Dixon, H. H. DuBuy, M. A. Donk, Dr. H. 
Gams, Dr. A. J. M. Garjeanne, Prof. Dr. Th. 
Herzog, Dr. K. Hoefer, Dr. J. Motto, Prof. Dr. 

L. M. J. G. Nicolas, P. W. Richards, Prof. Dr. 

F. von Wettstein, Dr. R. van der Wijk and 
Prof. J>r, W. Zimmermann. Pp. ix-j-480. (The 
Hague : Martinus Nijhoff, 1932.) 20 guilders. 

I N the production of this book Dr. Verdoom, i 
who is a well-known hepaticologist, has enlisted j 
the collaboration of distinguished bryologists j 
who have specialised in different aspects of the j 
. science. This subject is yearly attracting increasing I 
interest and hitherto no comprehensive work of ! 
this kind has been attempted. The international 
nature of the “Manual” is emphasisod by seven 
chapters being written in German, six in English 
and three in French, though readers in Great 
Britain and in the United States might wish more j 
had been written in the language of the title. 

Chap, xv, dealing with the classification of j 
hepatics, is from the pen of Dr. Verdoom himself. 
As he says, hepaticological literature, particularly 
in respect of exotic floras, is in a chaotic condition. 
“Critical revision of most genera is now, above all 
things not only desirable but also necessary.” 
The corresponding chapter (xiv) on the classifica¬ 
tion of mosses is written by Mr. H. N. Dixon, 
who has long been the best-known systematist in 
Great Britain on this group. His task has been 
a more difficult one, since there is much less agree¬ 
ment on the criteria for the major classification of 
mosses than of liverworts. Other subjects, each 
receiving a chapter to themselves, are : morph¬ 
ology and anatomy of the mosses and hepatics, 
by R. van der Wijk and H. Buch respectively; 
experimental morphology, by H. Buch ; germina¬ 
tion of the spores and the protonema stage, by 
G. Chalaud; association of bryophytes with other 
organisms, by G, Nicolas; cytology, by J. Motte; 


karyology, by K. Hoefer ; physiology, by A. J, M. 
Garjeanne; genetics, by F. von Wettstein; geo¬ 
graphy, by Th. Herzog; Quaternary distribution and 
bryo-cenology (moss societies), both by H. Gams; 
ecology, by P. W. Richards; and phylogeny, by 
W. Zimmermann. The names of two other collab¬ 
orators appear on the title page, but do not 
figure in the contents. 

While enjoying the great advantage of contribu¬ 
tions by specialists, this sympoaial method 
naturally suffers somewhat from lack of uniformity 
of presentation, and a detailed critical review of 
this work would necessarily consist of a large 
number of separate reviews of the portions con¬ 
tributed by each of the several authors. It is 
explained in the preface that the decisive factor 
which has been principally kept in mind as to 
whether or not much literature is cited, is whether 
any recent work with this information was easily 
available to the reader. 

A whole chapter in French is devoted to the 
germination of the spores and the protonema stage, 
in which Dr. Chalaud contrasts in a particularly 
lucid manner the profconemal development of the 
mosses and hepaticB. 

Dr. Gams gives a concise account of our know¬ 
ledge of the distribution of the Bryophyta in 
Quaternary times. He makes an important cor¬ 
rection of an error in the “Fossilium Catalogus”, 
vol. 2, 13 (1927), but it would appear evident 
that where he uses the word mosses on p. 301,1. 5, 
he intends bryophytes (that is, mosses and hepatics 
together). During the Pliooene, the bryophyte 
flora of the northern hemisphere was very muoh 
like the present one, but probably owing to the 
unequal capacity for preservation, only 2-8 per 
cent of the 1,400 species known from the whole 
Quaternary period are Hepatic®. The author 
emphasises the incompleteness of the fossil reoord, 
which never indicates the whole flora of any 
territory, while we have no fossils at all of true 
prairie or steppe mosses. 

It is perhaps inevitable that a few typographical 
errors (mostly of little importance) should have 
crept into a book produced in three languages, 
none of which is that of the country of the pub¬ 
lishers, but the typography is pleasing and it is 
well illustrated by line drawings and distribution 
maps as well as by photographic reproductions, 
altogether some 129, while there are full indexes 
to plant names and authors. Bryologists through* 
out the world will welcome the publication of this 
work. C.V.B.1L 
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Short Reviews 


Our Changing World-View: Ten Lectures on 
Recent Movements of Thought in Science , 
Economics t Education , Literature and Philosophy. 
By Lieut.-Gen. the Rt. Hon. J. C. Smuts, Dr. 
Robert Broom, Prof. J, P. Dalton, Prof. John 
F. V. Phillips, Prof. J. Y, T. Greig, Prof. T. J. 
Haarhoff, Prof. C. S. Richards, Prof. S. H. 
Frankel, Prof. R. F. A, Hooml6,1. D. MaoCrone. 
Pp. vi -f 172. (Johannesburg : University of the 
Witwatersrand Press, 1932.) 105. 6 d. ; single 

lectures 1 s. Qd. each. 

The ten lectures contained in this volume were 
delivered under the auspices of the University 
Philosophical Society during June-September 1932 
in aid of the Library Appeal Fund of the University 
of Witwatersrand. The lecturers inolude General 
J. C. Smuts, who discussed “Recent Advances in 
Soienoe and Philosophy” ; Dr. Robert Broom on 
“Evolution—Accident or Design” ; Prof. C. S. 
Richards on “Our Changing Economic World” 
and Prof. R. F. Alfred Hoeml6 on “Old Truths 
and New Discoveries”. Prof. J. Y. T. Greig’s 
lecture on “Literature in the Machino Age” 
emphasises the dangers which attend the scientific 
habit of considering things in isolation when applied 
to our intricate civilisation, and he vigorously 
opposes Prof. J. F. V. Phillips’s plea for a wider 
use of the scientific expert in government. Prof. 
Phillips’s lecture on “Man at the Cross-Roads” 
betrays the same consciousness, however, of the 
distinction between knowledge and wisdom, and 
both lectures, like those of Prof. T. J. Haarhoff on 
“The Holistic Attitudo in Education” and Prof. 
S. H. Frankel on “Africa in the Re-Making” are 
permeated with a desire to make some effective 
contribution to the solution of African problems. 

The frank facing of realities in the South African 
situation in those lectures should give them an 
interest beyond South Africa itself and their 
pragmatism as much as the holistic outlook give 
unity to the series. Beyond this they indicate 
the high conception of educational work which 
the University of Witwatersrand oherisheB, and 
represent an attempt to encourage the spread of 
a wider culture among the people of South Africa 
as a whole. 

Animals, Consider Your Verdict! (VoL 2 of the 
Animal Year Book.) Pp. 147+xv+7 plates. 
(London: University of London Animal Wel¬ 
fare Society, 1933.) 2s. 6d. 

Undeb this not very happily conceived title the 
University of London Animal Welfare Society has 
brought together a very instructive and useful 
summary of what is being done in the suppression 
of cruelty to animals, the world over. Yet one 
cannot but feel that there is a grave danger of 
concentrating on themes like the slaughter of 
animals, where the pain inflicted has most cer¬ 
tainly been exaggerated, and losing sight of many 


grave aspects of cruelty to animals whore educa¬ 
tion and reform is long overdue. These include 
the sufferings of a nim als trapped for fur ; and 
the use of poisons for so-called ‘vermin’, bringing 
painful death to thousands of animals against 
which no charge is made. 

On the other hand, we still have fanatics to 
curb. In this volume a hope is solemnly expressed 
that we should behave more kindly to fish taken 
in trawl-nets. In the course of time, it is suggested, 
they will be killed by a depth-charge before being 
brought to the surface ! Will the distinguished 
sponsor to this proposal tell us how the force 
of the explosion is to be confined to the fish inside 
the net. What of the wanton waste of life such 
crass stupidity would entail on the fish outside 
the net, and over a wide area ? 

It is surely time that attention was concen¬ 
trated on the need of a more intensive study of 
the haunts and habits of the wild creatures of 
the British Isles, and especially in regard to their 
feeding habits. We are all too often asked to 
slay birds and beasts because of the damage they 
are supposed to cause to the farmer, or gardener, 
game-preserver or pisciculturist. The outcry 
against the seals in the Wash, where the aid of gun¬ 
boats was invoked, and of the tern colony at 
Blakeney, afford instances in point. Investigation 
showed that there was not the slightest founda¬ 
tion for these demands for extermination. We 
commend this field to the Animal Welfare Society. 

A Star Atlas a?td Reference Book (Epoch 1920) : 

for Students and Amateurs. By Arthur P. Norton. 

Fifth edition, Maps completely revised, with 

new I.A.U. Boundaries. Pp. viii+62 + 18 maps. 

(London and Edinburgh : Gall and Inglis, 1933.) 

125. 6rf. net. 

Amateur astronomers, all who possess private 
telescopes, and all those whose friends want to 
“see through a telcsoope” will welcome this work. 
As stated, the new edition contains the new 
boundaries of the constellations as recently adopted 
by the International Astronomical Union. Besides 
containing star charts, each of which is accom¬ 
panied by a list of telesoopio objeots in the way of 
double stars, variable stars, nebulae and star 
clusters, this convenient volume contains 62 pages 
of reference matter which cover a surprising range 
of astronomy and astrophysics, including a page or 
two on spectroscopy and the atom. All the sub¬ 
jects are treated in the manner best suited to the 
immediate practical needs of a man who wants 
information in a hurry. While many amateurs 
will keep this reference book near their telesoopes, 
we may hope that they will go on to read more 
extended accounts of the physical and astro- 
physical topios which are but lightly touched upon 
in the volume. 
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Life in Lem: the Study of a Melanesian Society 
in New Ireland. By Dr. Hortense Powdermaker. 
Pp. 352 + 13 plates. (London: Williams and 
Norgate, Ltd., 1933.) 15s. not. 

Lesu is an island on the east coast of New Ireland, 
one of the islands of the Bismarck Archipelago, in 
which Dr. Powdermaker resided for ten and a half 
months for the purpose of anthropological investi¬ 
gation. Tho village belongs to one of the nine 
linguistic groups of the island, but its dialect 
had not previously been recorded. The inhabitants 
are the tall and usually well-built Melanesians 
typical of Now Iroland. 

Dr. Powdermaker was engaged more particu¬ 
larly in the study of the social anthropology of 
the village. It is evident that she has a gift of 
fraternisation with natives. She has brought back 
a wealth of detail on every phase of native life, 
much of it of a most intimate character which could 
have been obtained only on tho terms of a close 
and confidential relationship with her informants. 
Her book, es{>eeially in its sense of proportion in 
estimating tho relative importance) of customs and 
social and religious regulations in daily life, is a 
valuable addition to the growing literature of the 
functional anthropologist. 

Life-Histories of the Frogs of Okefinokee Swamp , 
Georgia. By Albert Hazen Wright. (North 
American Salieiitia (Anura), No. 2.) Pp. 
xv+497+45 plates. (Now York: The Mac¬ 
millan Co., 1932.) 8 dollars. 

This fresh-water swamp, some 660 square miles 
in area, lies in the coastal plain of tho south¬ 
eastern United States, and still retains in a 
large measure primitive conditions of environ¬ 
ment, rapidly changing under the hands of the 
lumber-men. The volume forms part of a biological 
reconnaissance of the swamp and includes very 
full accounts of tho systematic characters and of 
the habits and the life-histories of the eighteen 
species of Salieniia which have been found there. 
Photographs illustrate the life-histories as well as 
the adult appmranco. Unfortunately the absence 
of the author from the area during the autumn 
and winter months has precluded any observations 
or discussion about hibernation, but there is much 
information regarding the calls of the different 
species and the relationship of croaking to tem¬ 
perature and moisture. 

See for Yourself: a Field-Book of Sight-Seeing. 
By Edmund Vale. Pp. xii + 276. (London and 
Toronto : J. M. Dent and Sons, Ltd., 1933.) 
net. 

This book is indeed archeology ‘without tears’— 
a sightseer’s handbook which deserves commenda¬ 
tion not only for the originality of its conception, 
but also for the manner in which that conception 
has been carried out. The sightseer is conducted, 
a little breathlessly perhaps, through the whole 
range of British archasology, from earliest pre¬ 
historic times down to the eighteenth century 


of our era, and persuasively instructed what to 
look for as the characteristic features in our 
ancient monuments. A chapter is devoted appro¬ 
priately to the works of preservation undertaken by 
the Office of Works; and glossaries, a table of scripts, 
and a list of useful dates—the whole illustrated 
by line sketches and diagrams—complete an 
excellent and really helpful work of popularisation. 

The Making of the State. By M. Ruthnoswamy. 
Pp. 503. (London: Williams and Norgate, 
Ltd., 1933.) 21s. net. 

This textbook of political science is of special 
interest to English readers at the moment. The 
author, a lecturer in history and politics in the 
University of Madras, in bringing forward anthro¬ 
pological fact in support of his views on the origin 
and growth of society, has drawn freely on his 
knowledge of Indian institutions in tho light of 
history and as they work in practice to-day. His 
views on caste will be found particularly interest¬ 
ing, especially as in noting relaxations in the 
regulations affecting the higher castes he does not 
draw the same inferences as to the weakening of 
caste as have been drawn by some recent writers. 
His views are the more convincing in that they 
are not intended to have a topical reference but are 
strictly incidental to the main purpose of his book. 

The Foundations of the Universe. By A. L. Ware- 
ham. Pp. 43. (London : The C. W. Daniel Co., 
1933.) Is. net. 

It is to be hoped that the reactions of this author 
to the many accounts that have appeared in the 
past decade of recent advances in astronomy and 
physics are not typical of the lay public in general. 
He quotes and abstracts sometimes from popular 
works, and sometimes from authorities : Einstein, 
0. W. Richardson, J. J. Thomson, Dirao, Sir 
Oliver Lodge and Dr. R. L. Waterfield appear 
successively on but six pages. The author inter¬ 
lards his quotations and abstracts with his own 
remarks, which cast doubt upon his ability to 
comprehend his souroes. Where the author is 
coirect he is commonplace, and where he is 
original, he is wrong. 

The Conductivity of Solutions. By Dr. Cecil W. 
Davies. Second edition, revised and enlarged. 
Pp. x+281. (London: Chapman and Hall, 
Ltd., 1933.) 15s. net. 

Dr. Davies's book, the first edition of which was 
reviewed in Nature of September 20, 1930, p. 426, 
under the title “Strong and Weak Electrolytes”, 
has been revised, and enlarged by about eighty 
pages, but without any corresponding increase in 
price. In addition to a general revision of the 
text, two new chapters have been added, dealing 
with conductivity titrations and other applica¬ 
tions of conductivity measurements. The merits 
of the work are therefore fiilly maintained end 
the seoond edition is likely to be even more useful 
than the first. 
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Natural Colouring Matters and their Analogues* 

By Prof. Robert Robinson, f.r.s. 


T HE chemist has been attracted to the in¬ 
vestigation of natural and artificial colouring 
matters for a variety of reasons, including not 
only colour-pleasure, the incentive of the know¬ 
ledge that chlorophyll and haemoglobin perforin 
some of the most important functions in vital 
processes, and the industrial importance of dye¬ 
stuffs and pigments, but also on account of the 
fact that visible colour moro than any other 
property facilitates the experimental study of 
organic substances whether by analysis or synthesis. 
It furnishes a standard of homogeneity or a 
measure of concentration, it is an invaluable guide 
in the search for methods of separation and puri¬ 
fication, and it at once indicates, by its appearance 
or disappearance, the occurrence of a chemical 
reaotion. Small wonder that the successful out¬ 
come of the investigation of many colourless 
substancos has awaited the discovery of some 
characteristic colour-reaction ; a noteworthy ex¬ 
ample being vitamin A. 

A catalogue of outstanding achievements in this 
field invites destructive criticism. I do not fear 
this, however, in recalling the researches of 
Laurent, Kekul6, Baeyer and Heumann on indigo ; 
of Sir William Perkin, Hofmann, Otto and Emil 
Fischer, Meldola and many others on the basic 
dyes ; of Griess and his host of followers on the 
azo-compounds ; of Arthur Perkin and of Kosta- 
neoki on the flavones and flavonols ; of Willstatter 
on the respiratory pigments and the anthocyanins ; 
and, not least, of Hans Fischer on the synthesis 
of the prosthetic group of the blood pigment. 

No attempt can bo made to cover this vast 
field, but the more mention of these topics serves 
to prove the immense theoretical and practical 
value of a study of organic colouring matters. 
The work proceeds, and a long chapter of great 
chemical and biological interest on the natural 
carotinoid pigments is even now being written by 
Karrer, Kuhn and others. 

Occurrence of Anthocyanins and their 
Derivatives 

The brilliant and pioneering researches of 
Richard Willstatter and his co-workers since 1914 
have established the main features of the chemistry 
of the anthocyanins, which were recognised as 
saocharides, occasionally acylated, of the antho- 
cyanidins. They exhibit amphoterio character,, 
forming salts with both acids and bases. Thus 
the violet pigment cyanin, which can be isolated 
from blue cornflowers, red roses, deep red dahlias 
and other flowerB, forms a blue sodium salt and 
a red hydrochloride. The hydrolysis of the latter 
by means of hot aqueous hydrochloric acid into 
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cyanidin chloride and glucose is reprosentod by 
the equation : 

C, 7 H 81 0 :fl CI + 2H,0 - Ct.HrtO.Cl + 2C.H lt 0, 
cyanin cyanidin glucose 

chloride chloride 

Tho constitution of cyanidin chloride has been 
established by analysis and numerous syntheses ; 
the first of these (Willstatter and Mallison) utilised 
the reduction of quoreetin by moans of magnesium 
in aqueous methyl alcoholic hydrochloric acid 
solution. 

In this process a widely distributed anthoxanthin 
yields a widely distributed anthocyanidin, and tho 
temptation to assume that similar reactions occur 
in the plant laboratory is very great. There is, 
however, very little justification for this view, and 
the experimental support brought forward in its 
favour will not survive careful scrutiny. The 
allogod crystalline anthocyans prepared by the 
reduction of natural flavones or plant extracts 
containing them aro nothing but the said flavones 
with a small proportion of adsorbed colouring 
matter of anthocyanidin type. It seems much more 
probable that tho flavones and anthocyanins are 
independently synthesised, although perhaps from 
a common starting point. The existence of genetic 
factors which control the occurrence of antho- 
xanthins independent of that of anthocyanins is 
strong evidence in favour of this view. 

Tho anthocyanidins which have been isolated 
are polargonidin, cyanidin, poonidin, delphinidin, 
petunidin, malvidin and hirsutidin, represented as 
chlorides. All have been synthesised by unam¬ 
biguous methods and the synthetic specimens have 
been carefully compared and identified with the 
natural products. Pelargonidin, cyanidin and 
delphinidin are the fundamental types, peonidin 
being a methyl ether of cyanidin and petunidin, 
malvidin and hirsutidin being, respectively, the 
mono-, di- and trimethyl ethers of delphinidin. 

The greater number of the anthocyanins fall into 
a comparatively restricted number of categories, 
including : (a) the 3-monoglycosides and 3-mono- 
galactosides, (6) the 3-rhamnoglycosides and other 
3-pentoseglycosides, (c) the 3-biosides, (d) the 
3:5-diglycosides, and (e) the acylated antho- 
cyanins. It is unnecessary to recount the steps 
taken in reaching these conclusions, but they have 
been finally justified by synthesis in many 
instances. 

In group (a) we find oallistephin, the mono- 
glyooside of pelargonidin occurring as one of the 
pigments of the aster and as tho main pigment of 
soarlet carnations and many other flowers; the 
related galactoside, fragaxin, is the colouring 
matter of the strawberry. 

In the cyanidin series the corresponding pair is 
ohrysanthemin and idroin, the former of wide 
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distribution and the latter occurring in the skins 
of cranberries and in the leaves of the copper 
beech. 

Peonidin 3 -monoglyoo$ide, termed oxycocci- 
cyanin, is found in the skins of the larger American 
cranberries and oonin or malvidin 3-monoglycoside 
is the colouring matter of the skins of purple- 
black grapes, as well as of certain cyclamen and 
primula*. The delpkinidin representative un¬ 
doubtedly occurs in bilberries in admixture with 
other pigments, and it has not yet been fully 
examined ; the petunidin and hirautidin repre¬ 
sentatives have not been isolated from natural 
sources, although there is reason to believe that 
the former occurs in the berries of the Darwin 
barberry and the latter has been synthesised. 

In groups (6) and (c) we find large classes of 
anthocyanins of which only a few representatives 
have been closely studied. These include kera- 
cyanin (cyanidin 3-rhamnoglyooside), probably 
identical with antirrhinin (isolated by Miss R. 
Scott-Moncrieff), and mecocyanin, a pigment of 
red poppies whioh is now recognised by synthesis 
as cyanidin 3-gentiobiosido. There is very little 
doubt that pelargonidin 3-rhamnoglycoside colours 
the scarlet gloxinia and that pelargonidin 3-bio- 
sides are of widespread occurrence, for example, 
in the ordinary orange-rod nasturtium and in the 
flowers of the scarlet runner bean. 

The anthocyanins of groups (a), (6) and (c), when 
derived from the same anthocyanidin, exhibit 
similar behaviour as indicators. Thus chrysan- 
therain, keracyanin and mecocyanin all give a 
violet solution in aqueous soda and this becomes 
blue on the addition of caustic alkali. On partial 
hydrolysis, meccocyanin and antirrhinin actually 
yield chrysanthemin. 

The anthocyanins of class (d) are the most 
widely distributed and beat-known members of 
this series of natural pigments; they include 
pelargonin, the colouring matter of the scarlet 
pelargonium and possibly the first anthocyanin to 
bo obtained in a crystalline condition (Molisch’s 
experiment), also cyanin, the isolation of which 
from the blue cornflower by Willstatter and 
Everest in 1914 was the first of an impressive 
series of investigations. 

Peonin from the deep red peony and malvin 
from the wild mallow or from certain primulas, 
are the peonidin and malvidin representatives in 
this group, which is completed by petunin and 
hirsutin. Quite recently the delphinidin member 
has been isolated from Salvia patens. 

The anthocyanins of group (d) differ from those 
of groups (a), (b) and (c) in their alkali colour 
reactions and in their marked instability to 
aqueous sodium hydroxide. Thus cyanin, which 
compares with mecocyanin in group (e), gives a 
pure blue solution in aqueous soda and the dilute 
solution becomes very quickly yellow on the 
addition of sodium hydroxide. 

Pelargonin, cyanin, peonin, malvin and hirsutin 
have aB been synthesised. 

The anthocyanins can be characterised and 
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qualitatively distinguished by their distribution 
between immiscible solvents, and in the case of 
disacoharides the use of n-butyl alcohol is con¬ 
venient. 

Acyl&ted anthocyanins occur in all the antho¬ 
cyanidin series; thus, on hydrolysis, delphinin, 
the pigment of species of delphinium, furnishes 
p-hydroxybenzoic acid as well as glucose and 
delphinidin. 

Many other delphinidin derivatives are acyl&ted 
by means of p-hydroxyoinnamio acid, probably 
attached to the sugar hydroxyls, and pelargonin 
and cyanin also ocour in acylated forms. These 
so-called complex anthocyanins are characterised 
by high distribution numbers; they are usually 
acylated 3 : 5-dimonosides, but in the delphinidin 
series, gentianin and violanin appear to be 
p-hydroxycinnam&tes of delphinidin monoglyco¬ 
side and rhamnoglycoside respectively (Karrer). 
There is also some evidence of another type of 
depsido anthocyanin in which the acyl group is 
directly attached to the anthocyanidin molecule 
and the glycoside group is borne by the hydroxyl 
of the acid residue. 

Anthocyanins as Indicators and the Colotos 
of Flowers 

(With Mrs. G. M. Robinson) 

The amphoteric character of the anthocyanins 
accounts for the exhibition of a wide variety of 
colours in a range of solutions of graded hydrogen 
ion concentration, and this method, using buffeared 
solutions, can be employed for the characterisa¬ 
tion of anthocyanidins and anthocyanins. Under 
the specified conditions the results are fully 
reproducible and the hydrogen ion concentration 
values have been controlled by electrical methods 
as well as by the use of indicators. Thus, if the 
pH of an acid cyanin solution is increased until 
the violet tone matches that of an alkaline cyanin 
solution, the pH of whioh is decreased in order to 
reach the same condition, then the pH of the 
violet solution will be found to be 7 -0-9 *0, depend¬ 
ing on the shade of violet produced. Cyanin is 
red in solutions of pH 3-0 or less, violet at pH 8*5 
and blue at pH 11*0. The red, violet and blue 
forms are the oxonium salt, the colour-base and 
the salt of the colour-base. 

Now cyanin was isolated by Willstfttter and his 
colleagues from the blue cornflower and from the 
red rose, and it seemed quite a simple step to 
assume that the cell-sap in the cornflower was 
alkaline and that in the rose acid, particularly in 
view of the foot that the absorption spectra of 
the coloured aqueous extracts correspond with 
those conditions. 

It has indeed been generally assumed that the 
indicator colour of the anthocyanin will give a 
measure of the hydrogen ion concentration of 
the oell-sap, but unfortunately this method cannot 
be relied upon for several reasons. In the firit 
place there is a glaring anomaly in the fact that 
direct measurement by electrical methods (glass 
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eleotrodo as arranged by Mrs. Kerridge) shows 
that the cell-saps are all well on the acid side of 
the neutral point. Thus the conventional view 
for red flowers may well be correct, but some 
speoial circumstances must be invoked in the case 
of blue flowers. 

Turning at onoe to the blue oornflower (the culti¬ 
vated annual kind), a blue filtered extract made 
with distilled water was found to be sufficiently 
acid to turn blue litmus red. Using 3 gm. of petals 
in 14 o.c. of distilled water (pH 6-3 owing to dis¬ 
solved carbon dioxide), the pH was 4'9. (These 
quantities were used throughout the experiments 
and the use of larger relative quantities of the 
petals did not alter the hydrogen ion concentration 
appreciably.) Addition of a buffered solution of 
pH 4*4 did not affect the colour, but the colour 
changed to violet when the B.D.H. Universal 
Buffer, pH 9 -0, was added. It was at once apparent 
that the only simple explanation is that the 
cyanin anion is present in a complex form, giving 
a stable aggregate with a negative charge ; in 
some way the strength of cyanin colour-base as 
an acid must be vastly increased. 

Some form of colloidal solution was considered 
most likely to fulfil the necessary conditions, and 
Dr. Conmar Robinson, of the Chemistry Depart¬ 
ment, University College, London, kindly examined 
a filtered, distilled water extract of blue corn¬ 
flowers and reported as follows : 

“The solution contains ultramicrons easily visible 
in the slit ultramicroscope, but small enough to 
be in fairly rapid Brownian movement. Micro- 
cataphoresis showed them to be negatively 
charged. Without more quantitative work it is 
impossible to say if these particles can represent 
the bulk of the material present, but this seems 
robable if the solution is very dilute ; the possi- 
ility of observing a colloidal impurity is always 
a trap. The visibility of the ultramicrons suggests 
a lyophobic colloid. It is, however, not precipi¬ 
tated even by 2N NaCl, which indicates that a 
protective colloid is also present.” 

Our next step was to attempt the production 
of blue cyanin sols stable in neutral or weakly 
aoid solution, and some measure of success was 
achieved, although the solutions are by no means 
so stable as those from the blue cornflower. 

If a little crystalline cyanin chloride is added 
to boiling tap-water (pH 8*0) then the usual 
violet solution results (see above), the colour being 
what we consider ‘normal*. If, however, the 
ovanin is triturated in the cold for a minute with 
the water and gradually heated to boiling with 
shaking, then a beautiful blue solution results. 
The fact that the same materials can be used to 
poduoe two entirely different results shows that 
it can only be the state of aggregation of the 
cyanin which can have stabilised the anionic 
charge and hence produoed a blue oolour under 
the conditions that normally produoe a violet 
solution. If very small quantities of cyanin 
dhloftfde wb employed, this phenomenon can be 
distilled water. Willst&tter and 


Everest found that their oornflower extracts eon* 
tained xylan and other polysaocharides, and we 
have attempted to produce blue aoid cyanin 
solutions in the presence of various polysaccharides. 
The addition of dispersed xylan and various kinds 
of staroh, also agar-agar, makes the preparation 
of blue solutions of pH about 7 -5 a very simple 
matter, but we have not yet found a way of 
imitating the cornflower solution in respect to its 
stability at pH 5-0. 

Probably these colloid associations are muoh 
more readily formed at values of pH between 
5*5 and 6*5, and on the whole the blue flowers 
have less acid cell-saps than the red flowers. The 
petals of the rose, in contrast with the cornflower, 
constitute an exception (pH 5*6). 

It must be emphasised that variations of pH 
are quite insufficient in themselves to account for 
the colour changes and it is evident that the most 
important single factor for flower colour, given 
the nature of the anthocyanin, is the question of 
the condition of the pigment in solution, and it 
would appear that all blue flowers are coloured by 
colloidal solutions of their respective pigments . 

Methods for the determination of the hydrogen 
ion concentration of the cell-sap of flowers depend¬ 
ing on the use of the flower oolours as indicators 
may bo sound, but only if it can be guaranteed 
that the colloidal condition of the pigment solution 
is not altered by the extraction with the buffered 
solutions which are employed. In any event, 
the results bear no relation to the colours observed 
in vitro using isolated anthocyanins, and they 
cannot be transferred from flower to flower: the 
colour series depends almost as much on the other 
conditions in the cell-sap as on the hydrogen ion 
concentration and on the nature of the antho¬ 
cyanin, Another aspect of pH of the cell-saps is 
that the higher values appear to be associated with 
the formation of delphinidin derivatives. The 
romarkable distribution in the trop®olum— 
Empress of India—is as follows : leaf, delphinidin 
diglycoside (pH 5-6); calyx, cyanidin 3-bioside 
(pH 5*0); flower, pelargonidin 3-bioside (pH 4*5). 
On the other hand, three scabious with antho¬ 
cyanins based respectively on pelargonidin, cyani- 
din and delphinidin had all the same petal pH, 
5-0. 

We have already discussed elsewhere the in¬ 
fluence of certain substances termed co-pigments 
on the oolour of anthocyanin solutions; these 
effects are to be detected in strongly acid solution 
and the presence or absence of these substances 
is undoubtedly a factor to be taken into con¬ 
sideration. The extent to which the co-pigment 
effect is bound up with colloid phenomenon is a 
matter for future experiment and discussion, but 
it is convenient to maintain the term oo-pigment 
for the present. 

Dr. E/A. H. Roberts has observed the shift of 
the absorption bonds of ohrysanthemin and cenin 
ohlorides on the addition of papaverine (strongly 
blueing effect) and narootine (weak effect), ana 
correlated this with a corresponding change 
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(lowering) of the distribution number of the 
anthocyanin using amyl alcohol. 

It seems clear that papaverine salts and cenin 
salts combine in solution. The relation between 
the distribution number of oenin chloride and the 
concentration of tho pigment seems to requiro 
the assumption that the molecules of the antho¬ 
cyanin are associated (2 mols.) in aqueous solution 
and froo in amyl alcohol. Chrysanthemin and 
ida?in behave similarly, also malvidin 3-galacto- 
side. This phenomenon appears to be related to 
that of co-pigmentation. 

The naturally occurring co-pigments include the 
anthoxanthins (flavono and flavonol saccharides, 
etc.) and tannins and some efficient substances not 
yet identified. 

The justification for assuming the operation of 
this factor can best bo indicated by an example. 


Certain herbaceous phlox contain pelargonin, but 
have a much bluer-red colour than other flowers 
coloured by this anthocyanin. But the same 
observation applies to the extract in 1 per cent 
hydrochloric acid «and moreover the presence of 
much anthoxanthin is noted. Hence, all the 
circumstances point to co-pigmentation of the 
pelargonin salt in the flower petal. 

Finally, we do not know whether or not traces 
of iron and other inorganic substances may affect 
flower oolour. In this connexion the case of the 
blue hydrangea is always quoted, and we have 
j observed that when the stalks of red hydrangea 
| flowers aro immersed in very dilute aqueous ferric 
chloride, tho flowers slowly bocome blue. The 
ashes of many flowers contain 1-2 per cent 
| FejOfl, and the anthocyanin test for iron is one 
of the most delicate known. 


Protection against Yellow Fever 


T HE discovery of a susceptible experimental 
animal for a human disease has rarely been 
followed by such a rapid development of practic¬ 
able methods of control as in the case of yellow 
fever. The results of laboratory investigations 
Bince 1927, when Stokes, Bauer and Hudson 
found that certain species of Asiatic monkeys, 
Macacus rhesus and M. sinicus f could readily be 
infected with this disease, have elucidated most of 
the essential facts necessary for its control. Not 
the least of these discoveries has been the develop¬ 
ment of practicable methods of immunisation, and 
it is of interest to trace the successive stages 
leading up to this result. 

The pioneer work of Hindle 1 showed that when 
yellow fever virus is exposed to the action of 
various agents such as formaldehyde, or phenol 
and glycerine, or simply kept exposed to air, it 
gradually loses its virulence and then passes 
through a phase when its inoculation into sus- 
oepfcible animals is followed by the development 
of immunity without any clinical signs of infection. 
Further exposure to tho aotion of these agencies 
leads ultimately to the disappearance of all 
antigenic properties, and animals inoculatod with 
such material failed to develop any immunity 
against the virus. 

Although this method of protection gave very 
promising results with monkeys, and was used 
with success by Aragao in combatting the yellow 
fever epidemic in Rio de Janeiro in 1928, later 
experiments showed that there were considerable 
practical difficulties in estimating tho exact degree 
of attenuation necessary to convert the virus 
into a vaccine. Moreover, at ordinary ice-box 
temperatures tho vaccine Boon lost its protective 
properties. 

The persistence of a high degree of immunity 
after recovery from an attack of yellow fever is 
well known and serum from recovered patients has 
often been used in order to confer a passive 


immunity. The protection following such an 
injection, however, does not last more than a few 
weeks, and consequently is of little practical value 
except when it is necessary to protect anyone 
recently exposed to infeotion. 

In marked contrast with the short duration of 
this passive immunity, is the strong and lasting 
protection following the injection of virus and 
immune serum, and this mothod has been recom¬ 
mended by Aragao, and Findlay and Hindle, as 
an alternative to the use of a vaccine. The method 
was used with suocess by Aragao in the protection 
of a few human volunteers, but the possible risks 
of fully virulent yellow fever virus precluded its 
use except in isolated oases. 

The practical difficulties in the application of 
this method have been largely overcome by the 
important discovery (Theiler, 1930) that after a 
few passages in the brains of mice, yellow fever 
virus loses to a great extent its power of producing 
a general infection in man or monkeys, and ac¬ 
quires neurotropic properties. This so-called 
‘mouse virus', if inoculated subcutaneously in 
small doses of 1:1,000 to 1:10,000 of a mouse 
brain suspension, generally fails to produce any 
serious reaction, but the inoculation is followed 
by the development of immunity against the 
ordinary yellow fever virus approximating in 
intensity that found in recovered oases of the 
disease. Sellards and Laigret recommended this 
as a method of vaccination, but further observa¬ 
tions have shown that the inoculation of mouse 
vims is not unattended with risk, and yet a 
further objection is the circulation of the virus in 
the blood, so that the patient would be a possible 
source of infection for susceptible mosquitoes. 
Sawyer, Kitchen and Lloyd 1 , using a mixture of 
mouse virus and human immune serum, have 
elaborated a technique whereby the objections to 
the last two methods of protection have beefri 
largely overcome. 
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A ten per cent suspension of infective mouse 
brain in human immune serum is passed through 
a Seitz filter and the filtrate placed in sterile 
tubes and dried in the frozen state in vacuo. After 
sealing the tubes, the dried virus will preserve its 
properties for many months if kept in a refrigerator. 
When required for use the tube is opened and the 
dried contents mixed with sterilo distilled water. 
The human immune serum is collected either from 
patients who have recovered from an attack of 
yellow fever or from vaccinated persons. The 
titre of the immune serum is determined by pro¬ 
tection tests in mice, which gives a means of 
estimating the necessary amount to be injected. 
The patient is inoculated subcutaneously with a 
dose of 0-5 o.c. per kilo body weight of human 
immune scrum of a titro 1 : 256 to 1 : 512, or 
0*3 o.c. per kilo if the titre of the serum is higher, 
so that the average dose for an adult man is 35 
to 45 c.c. A few hours later this is followed by 
an injection of the dried mouse virus redissolved 
in distilled water, the dose being approximately 
0*003 gm. per kilo body weight. 

This method of protection has been applied 
with success by Dr. Sawyer and his colleagues in 
New York, and by Dr. 0. M. Findlay in London. 
In every case that has been tested the vaccination 


has been followed by the development of a high 
degree of immunity against yellow fever, and with 
a few doubtful exceptions the symptoms following 
vaccination have been absent or slight, and no 
virus has been detected in the blood circulation. 

The only objection to the general application 
of this method is the practical difficulty of obtain¬ 
ing the necessary quantities of human immune 
serum, since this must be collected either from a 
patient recovered from yellow fevor, or from a 
vaccinated subject. This objection seems to have 
been overcome by Pettit and Stefanopoulo 8 , who 
showed that the serum of horses or baboons 
inoculated repeatedly with yellow fever virus 
acquires anti-viral properties, and such serum may 
be used instead of human immune serum for the 
protection of human subjects. Moreover, these 
animal sera contain a much higher titre of immune 
bodies than human convalescent sera, and con¬ 
sequently it is not necessary to use such large 
doses. This method requires further tests before 
it can be recommended for general use, but it 
promises to furnish a safe and practicable means 
of immunising the population in regions where 
yellow fever is still endemic. 

1 Natukb, 12ft, 19, Jan. 4, 1930. 

• J. Exp. Med., 55 , p. 945 . 

• Bull. Acad. Med.. July IS, 1033. 


Solomon' 

RANCIS BACON left his name and jnemory 
to men’s charitable speeches and to foreign 
nations, and the next ages. Safely and, it may be 
hoped, confidently. Within a year or so, two 
biographies have been published—Mary Sturt’s 
“Franois Bacon” and Charles Williams’s “Bacon” 
—both inspired by a sane and impartial enthu¬ 
siasm for their subject, warts and all. Sir 
Frederick Gowland Hopkins, in his presidential 
address to the British Association at Leicester, 
invoked Bacon’s vision of Solomon’s House “an 
organisation of the best intellects bent on gather¬ 
ing knowledge for future practical services”. A 
great idea, the president admitted. The modem 
structure, Sir Frederick suggested, would have 
functions similar (muiaiis mutandis) to Bacon’s 
fancy. “A house devoid of politics, concerned 
rather with synthesising knowledge, with a sus¬ 
tained appraisement of the progress of knowledge, 
and continuous concern with its bearing upon 
social readjustments.” Not restricted to scientific 
authorities alone, it would be “an intellectual 
exchange, where thought would go ahead of 
immediate problems”. 

An intellectual exchange ! If this implies a 
talking-shop, a Parliament, it would correspond 
to nothing conceived by Bacon. “Here therefore,” 
he wrote in a famous passage, “is the first dis¬ 
temper of learning, when men study words and 
not matter/ 1 Bacon had a horror of “frivolous 
disputations, oomfutations, and auricular tradi¬ 
tions and impostures”. Was the nation richer, 


s House 

he asked, by one poor invention as a result of all 
the ancient learning ? Let a new method be tried ; 
let us bring in “industrious observations ; grounded 
conclusions, and profitable inventions and dis¬ 
coveries”. 

Solomon’s House, as portrayed by Bacon in 
“New Atlantis”, left in manuscript unfinished— 
“the rest was not Perfected” are its last sad words 
—was to be the noblest foundation that ever was 
upon the earth, the Xanthome of this Kingdome’, 
dedicated to the works and study of the creatures 
of God. It was to seek “the Knowledge of Causes 
and Secrett Motions of Things ; and the En¬ 
larging of the bounds of Human Empire to the 
Effecting of all Things possible”. On its staff 
were to be merchants of light, depredators, 
mystery-men, pioneers, compilers, dowry-men or 
benefactors, lamps, inooulators, interpreters of 
Nature, novices, and apprentices. Their work 
was to be practical rather than speculative. Bacon, 
in an apooalyptic vision, saw the scientific dis¬ 
coveries of a later age—the phonograph, micro¬ 
phone, aeroplane, submarine, synthetic perfumes, 
high explosives, artificial gems, weather forecasts, 
microscopical diagnosis, inhalation of gas. There 
have been in the history of science more remark¬ 
able specific predictions of future discoveries, such 
as the identification of helium on the earth twenty- 
six years after Norman Loekyer discovered it in 
the sun. But when we remember the state of 
scientific knowledge at the beginning of the seven¬ 
teenth century, Bacon’s prevision is amazing. 




630 


NATURE 


October 21 , 1933 


A Lord Chancellor in office or retired could not 
be expected to do much of the actual scientific 
work himself, though the corpus of his experi¬ 
mental observations is substantial. But he was 
eager “to set the machine in motion”. On his 
last journey, from London to Highgate, he thought 
of an untried experiment on refrigeration. Stepping 
from his coach, he procured at a cottage the body 
of a hen and stuffed it with snow. As often happens 
to scientific researchers, especially into tropical 
diseases, he became the victim of the incidents 
of his own experiment. Seized by the cold, he 
was put to bed in the neighbouring house of 
Lord Arundel and died in a few days, on Easter 
Sunday 1026, choking and struggling with bron¬ 
chitis. He was able to say in his last letter, dic¬ 
tated to his host, that “As for the experiment 
itself, it succeeded excellently well”. It was all 
that mattered. As a dying gesture, he carried out 
a successful experiment. Some centuries were 
to elapse before this simple experiment became 
the corner-stone of a great industry. 

Bacon’s life from the time he loft Cambridge 
was a protest against syllogisms, the raw material 
of the scholastic philosophers, the “babbling 
sophists”, whose aim in life was “to overcome an 
opponent in argument”—or bum him, as happened 


to Bruno, or immure him, as happened to Galileo. 
Bacon held that man’s true mission was 4 'to 
command nature in action”. Like a great general, 
he planned the campaign in the “Advancement of 
Learning” and the “Novum Organum”. First 
the facts of Nature “free and at large” must be 
collected. The synthesis, like Tipperary, was a 
long, long way. Bacon knew he would never 
write that final chapter ; he looked to humanity 
to continue and even to complete the work, keep¬ 
ing their eyes always on the object and clearing 
thoir minds of cant. “The whole of Nature being 
explored and understood”, his biographer, Charles 
Williams, writes, “the whole of its operations 
lying open, truth (so far as the nature of things 
was concerned) being flagrant and ostensible, the 
final declaration of that philosophy would be 
achieved”. 

Bacon aspired after truth, “Immortal, in¬ 
corruptible, sovereign truth”. But if we wish to 
know why he would set men “finding out the true 
nature of all things”, and create a Solomon’s 
House for this great work, why not look for the 
reasons in “New Atlantis” ? There they are, bell- 
clear, convincing—“whereby God might have the 
more glory in the workmanship of them, and men 
! the more fruit in the use of them”. T. LJ. H. 


Obit 

Major C. K. Cochran-Patrick, d.s.o., m.c. 

HE daily Press has recorded the aeroplane 
disaster at Johannesburg on September 26 
which resulted in the deaths of Major C. K. 
Cochran-Patrick, and his companion, Sir Michael 
Oppenheimer, a member of a family well known 
on the Hand. That a pilot of the highest skill, 
with vast experience of flying in four continents, 
should crash immediately after taking off from 
an aerodrome, must be attributed to some peculiar 
laxity or abnormal circumstance. The loss of a 
life so valuable is particularly regrettable, since 
after attaining the highest reputation in the 
military sphere, it was hoped that Cochran- 
Patrick would attain to similar eminence in pro¬ 
moting the more scientific development of civil 
aviation, especially in the realm of air survey 
wherein his later interests chiefly lay. 

After undertaking some pioneer work in 
Venezuela, Cochran-Patrick went to Burma to 
photograph from the air the delta of the Irawadi. 
Here there was much illegal cutting of the valuable 
teak forest, but in the absence of a proper map 
of the area it was impossible to assess the extent 
of the damage or control the depredation. The 
area was very difficult of access and survey by 
ordinary methods was noxt to impossible. The 
air photographs taken by Cochran-Patrick, in 
conjunction with trigonometrical surveys of the 
creeks executed by Lieut.-Col. Lewis of the Survey 
of India, resulted in the successful mapping of 
the whole area ; even the photographs themselves 


uary 

were of the greatest value to the Forestry Depart¬ 
ment, since it was then proved conclusively that 
the several types of vegetation could be differen¬ 
tiated on the prints. Apart from survey itself, & 
new use was thus found for air photographs. We 
consider this to have been Cochran-Patrick’s 
most fruitful civil work ; moreover, it pointed 
out conditions under which air survey could be 
employed with greatest success. 

From the Air Survey Co., Cochran-Patrick 
transferred his services to the Aircraft Operating 
Co. and carried out surveys for the latter in 
Rhodesia, Iraq and elsewhere. Perhaps his most 
interesting job in Rhodesia was the photographic 
survey of the upper tributaries of the Zambezi 
River in order to study its hydrology ; much 
useful information was thus gained without the 
delays and dangers consequent on painful pene¬ 
tration. Further work was accomplished in 
Northern Rhodesia in areas where mineral develop¬ 
ment was in progress and land settlement was 
proposed. 

In the intervals between these surveys in the 
field, Cochran-Patrick was engaged in seeking the 
improvement and quickening of technical pro¬ 
cesses. If he did not himself disoover a new 
method of air survey, at any rate he applied him¬ 
self actively to the development of methods 
already in existence ; improved means of handling 
large mosaics of photographs and constructing the 
map therefrom demanded patient research and 
detailed study of processes. The loss of Cochran* 
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Patrick, brave and modest, has occurred in the 
prime of life, at the early age of thirty-seven 
years; his departure will be deplored by a large 
circle of friends. 


Prof. R. Ramsay Wright 

Wbj regret to record the death on September 5 
of Robert Ramsay Wright, emeritus professor 
of biology in the University of Toronto. 
Prof. Wright was a child of the manse and was 
bom at Alloa, Scotland, in the year 1853. His 
early education was obtained at the Edinburgh 
High School, whence he proceeded to the Univer¬ 
sity of Edinburgh, receiving in due time the 
degrees of M.A. (1871) and B.Sc. (1873). He 
acted for a time as assistant to the professor 
of natural history at Edinburgh, but in 1874 
he was called to the University of Toronto to 
sucoeed Prof. H. A. Nicholson in the chair of 
natural history, his title being later changed to 
professor of biology. 

Prof. Wright proved to be an attractive and 
inspiring teacher, and early introduced practical 
instruction on the lines developed by Huxley and 
Martin. The growth of his department soon called 
for more suitable accommodation than was at 
first available, and he planned and carried to 
completion the erection of a Biological Building, 
which included an unusually complete teaching 
Museum of Zoology and from which Departments 
of Botany and Physiology later budded off. His 
administrative abilities led to his appointment in 
1901 to the office of vice-president of the Univer¬ 
sity, an office which he retained until his retire¬ 
ment from active service in 1912, when he returned 
to Groat Britain and took up his residence in 
Oxford. 

Administrative duties seriously interfered with 


Prof. Wright's marked ability for research; Bhown 
by his early contributions to Canadian helmintho¬ 
logy and later by his studies of the so-called 
auditory apparatus of the siluroid fishes. With 
the collaboration of some former pupils, he pub¬ 
lished a polygraph of the anatomy of the catfish 
(Amiurus coins ), he himself supplying the sections 
on the nervous system and sense organs. But his 
interests were very broad ; he was a musician of 
no mean order and an exceptional linguist; indeed, 
his latest completed work was a translation of a 
Persian medical MS. by al-Biruni. 

Recognition of Prof. Wright’s attainments was 
frequent, both from Canada and from his mother¬ 
land. He received the honorary degree of LL.D. 
from Edinburgh and Toronto and an honorary 
M.A. from Oxford. He was president of the 
Canadian Institute in 1893-95 and contributed 
on occasion to its Proceedings ; he was a charter 
fellow of the Royal Society of Canada and its 
president in 1910-11, and as an original member 
of the Biological Board of Canada he played an 
important part in the establishment and develop¬ 
ment of that organisation. Canadian biology 
owes much to his enthusiasm, his stimulating 
teaching and his scholarship. J. P. McM. 


We regret to announce the following deaths : 

Sir Arthur Mayo-Robson, K.B.E., C.B., C.V.O., 
emeritus professor of surgery in the University of 
Leeds, and honorary president of the Surgical 
Section of the Thirteenth International Medical 
Congress in Paris in 1900, on October 12, aged 
eighty years. 

The Hon. Lady Parsons, widow of the late 
Sir Charles Parsons, and one of the founders of the 
Women’s Engineering Society, on October 10. 


News and Views 


Centenary of Alfred Nobel, 1833-1896 

On October 21 occurs the centenary of the birth 
of Alfred Bernhard Nobel, the eminent Swedish 
engineer, inventor and industrialist, who left the 
greater part of his fortune to found the Nobel prizes. 
He was the third of the four sons of Emmanuel 
Nobel (1801-72) who for many years had works in 
St. Petersburg, where contracts were carried out for 
the Russian government, and like his brothers, Alfred 
was trained in his father’s shops. At an early age, 
his attention was attracted to the subject of ex¬ 
plosives, which had entered upon a new phase of 
development through the invention in 1846 of gun¬ 
cotton by Sch6nbein and of nitro-glyoerine by Sobrero 
in the following year. Experimenting with these new 
substances, Nobel discovered that mtro-glycerine con 
be detonated by a small charge of fulminate of 
mercury, add next found that by mixing nitro¬ 
glycerine with the porous earth kieselguhr, he oould 
produce an explosive in a form which oould be 


handled easily and safely. To this substance, which 
he patented in Sweden on September 19, 1867, he 
gave the name ‘dynamite*. In later years he produced 
blasting gelatine, ballistite and other explosives, for 
the manufacture of which works were erected in 
many parts of the world. Some of Nobel’s wealth 
was derived from his association with his elder 
brothers, Hjalmar Nobel (1829-1896) and Ludwig 
Nobel (1831-1888) in their remarkable exploitation 
of the Baku oil fields and their methods of transporting 
oil by pipe lines, tank oars and tank steamers. 
Nobel’s death took place at San Remo on December 
10, 1896, and by a will which was signed in 1895, 
about £1,400,000 became available for the found¬ 
ation of the famous prizes awarded annually 
for notable work done in physios, chemistry, 
medicine or physiology, and literature and in 
the cause of peace. The first awards were made 
on December 10, 1901, five years after Nobel’s 
death. 
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Prof. J. Chevalier 

Prof. Jacques Chevalier, dean of the Faculty 
of Letters and professor of philosophy in the Univer¬ 
sity of Grenoble, is to deliver a series of lectures in 
London, Cambridge and the north of England. 
He will speak at the Aquinas Society (Lecture 
Hall, Inner Temple) on Tuesday, October 24, 
at 8 p.m. on the “Revival of Realism in French 
Philosophy”. On Wednesday, October 25, he 
will bo the guest of honour at a luncheon given 
by the Philosophical Society at the Lyceum 
Club. On Thursday. October 25, at 5.30 p.m. he 
will lecture on “Descartes” at University College, 
Gower Street, London ; and on the following 
Saturday at 3 p.m. lie will spoak on the “Problem 
of Survival” at the Institut Francais (3 Cromwell 
Gardens, S.W.7). Prof. Chevalier has many friends 
in England where he has often been at tho invitation 
of the Universities of Oxford and of London or as a 
delegate to learned congresses. His first visit in 
England was in 1904, when he came over to study, 
returning to France with a remarkable monograph 
on the religious revival in Wales. This brilliant work, 
with which he began his philosophical career, was 
soon followed by a penetrating study on the notion 
of necessity in Aristotle's philosophy. But ho is 
hotter known in Groat Britain by his three mono¬ 
graphs on Descartes, Pascal and Borgson, which he 
has written since he has hold the chair of philosophy 
in tho University of Grenoble. He shows how their 
doctrines affect present-day problems, and gives on 
original interpretation of them. 

Chevalier’s fundamental views are admirably 
expounded in his latest two works, “LTd6e et la 
R6el” (Arthaud, Grenoble, 1932) and “L'Habitude” 
(Boivin, Paris, 1933); while his ethical teaching is 
sketched in two pamphlets, “Notes sur las funda¬ 
ments do la vie morale” (Cahiors du Van, Lyon, 
1032) and “Notes sur lo moteur de la vie morale, 
1’Amour” (Cahieis du Van, 1933). They form a 
harmonious whole. As a philosopher Prof, Chevalier 
is a realist, holding that every object of knowledge 
is partially given by tho external world and partially 
constructed by the mind. The results of this syn¬ 
thesis, however, are but a pale reflection of the ideas 
which we relentlessly try to seize in their totality and 
which find in God tho reason of their subsistence. This 
dependence of the sensible on the ideal suggests at 
once an ordered universe in which moral conduct 
and free will have an appropriate place. The gift 
of free will allows us to follow the order of things 
as well as rebel against it. Man sins when he uses 
his liberty to deviate his love towards the base at¬ 
tractions of the sensible world, while he gets his 
ultimate reward when he uses his free will to choose 
the good from the evil and to return his love to 
God. The inspiration of tho Greek and medieval 
thinkers is thus prominent in Prof. Chevalier’s line 
of thought ; and it is with this inspiration that he 
has become one of the most effective heralds of the 
realist revival in Franco. 


Archaeology in Iraq 

The first annual general meeting of the British 
School of Archaeology in Iraq (Gertrude Bell 
Memorial), which was held in the rooms of the Society 
of Antiquaries on October 10, not only served to 
mark the success which has attended the launching, 
in times by no means favourable, of an undertaking 
commemorating one whose name will always be 
associated with the study of the past in Mesopotamia; 
it was also an occasion which will be memorable in 
the annals of tho School for the significance of the 
topics, each in its respective category, which were 
discussed. First of these was the welcome announce¬ 
ment, made by Sir Bonham Carter as chairman of 
tho Executive Committee, that the School is shortly 
to issue a journal of its proceedings under the editor¬ 
ship of Mr. Sidney Smith, keeper of Egyptian and 
Assyrian antiquities in the British Museum. This 
stop will consolidate tho position of the School and 
extend its sphere of utility considerably. In 
conjunction with the further proposal for the institu¬ 
tion of a Bchool and hostel in Iraq, which was dis¬ 
cussed, but unfortunately remains in abeyanco for 
the moment, it should sot British students in Iraq 
well on the way to the advantages enjoyod by 
members of the sister institutions in Rome, Athens 
and Jerusalem. Of the results which it will be open 
to theso students to achieve, a foretaste was offered 
by Mr. M. E. L. Mallowan’s account of his excava¬ 
tions at Arpachiyah, the School’s first expedition, 
which, by demonstrating the essential unity of a 
culture extending from Crete to India, has made 
what may well prove a crucial contribution to 
the study of prehistory in tho Near and Middle 
East. 

To so much that was encouraging Sir Bonham 
Carter was unfortunately constrained to add a 
discordant note, Owing to the action of the Ministry 
of Education in Iraq, the antiquities from Arpachiyah 
have not yet been allowed to leave the country, and 
it has not been possiblo to hold the projected exhibi¬ 
tion, much to the disadvantage of scholars who wish 
for an early opportunity to examine tho material 
at first hand, After the allocation of antiquities 
from the excavation as between the Bagdad 
Museum and the School, the latter receiving less 
than half, and after Mr. Mallowan had packed his 
material and was on tho point of leaving the country, 
the Minister of Education expressed dissatisfaction 
with tho division and refused the necessary permit 
to export. In the meantimo, a new antiquities law 
has been drafted for submission to the Iraqi Parlia¬ 
ment in November. In the oircumstanoes, therefore, 
it is not surprising that the Committee of the Bchool 
has decided that it is unable to finance further 
expeditions unless there is assurance that fair and 
reasonable conditions will be allowed to excavators. 
The fear expressed that other bodies interested in 
archeological research will follow this example will 
only too certainly be justified. Such situations are 
bound to arise so long as there are governments over* 
jealous of their rights, end exploiters of excavation 



October 21, 1933 


NATURE 


633 


—we will not Bay archaeologists—whose one desire is 
to get valuable museum pieces out of the country. 

Spurious University Degrees 

Unfortunately, there is little prospect of any 
further progress being made during the present 
session of Parliament with the University Degrees 
Bill, promoted by the Association of Scientific 
Workers. The Bill recoived its second reading in 
the House of Lords in July, and Lord Jessel, who 
was in charge of the moasure, deferred its committee 
stage until November 7 in the hope that the univer¬ 
sity authorities would meanwhile give their support 
to the Bill, or alternatively give constructive support 
by suggesting amendments. There was every desire 
on the part of the promoters that any amendments 
emanating from the imiversify authorities should 
be accepted, and incorporated in the Bill in order 
to make it an agreed moasure. It was not to be, 
however, and as Government acquiescence in the 
Bill was conditional on university support, it will 
probably bo decided to withdraw the Bill this session, 
and to endeavour to formulate another agreed Bill 
negotiation. Needless to say, the University 
authorities are not opposed to the principle of the 
Bill. Their main objection was to the provision 
which made it necessary for the hoi dors of overseas 
degrees to state their origin, feeling that differentia¬ 
tion in this manner was not desirable. It may be 
that the solution will bo found in enacting that the 
holders of all degrees should bo liable to state the 
origin of their degrees. That would avoid differentia¬ 
tion. 

The Association of Scientific Workers is, we 
understand, to proceed with its endeavours to 
do away with the scandal of these bogus degrees 
and the consequent exploitation of the public. 
Drafting legislation on the subject bristles with 
difficulties. It is easy to legislate for British subjects 
bearing degrees purporting to be conferred by uni¬ 
versities in the United Kingdom. The difficulty is 
to define what should be a recognised university 
outside the United Kingdom. Obviously it is not 
possible for the British Parliament to control the 
actions of foreign universities. It should, however, 
prove possible to legislate controlling the use of the 
degrees of such foreign universities in Great Britain. 
A university degree forms part of the coinage of 
civilisation and culture ; and it should be just as 
illegal to tender spurious degrees as it is to tender 
counterfeit money. The continuance of this scandal 
does nothing to add to the dignity of our universities, 
while to graduates forced to market their abilities 
in competition with the bearers of spurious degrees— 
in the soholastic, journalistic, and scientific worlds— 
the whole subject is one of vital economic importance. 

The Capybara, the Largest Living Rodent 

The Gardens of the Zoological Sooiety of London 
have just been enriohed by the addition of specimens 
of the capybara, or ©arpincho (Hydrochoerus oapivara) 
the gift of Mr. Alfred Ezra. The capybara is one 
of the most interesting as well as by far the largest 


of living rodents. Full grown specimens attain a 
length of 4 ft., and a weight of 100 lb. But fossil 
remains of even larger species have boon found in the 
Pleistocene of Buenos Ayres, one of which is estimated 
to have been fi ft. long. The capybara, which belongs 
to the same family as the guinea-pig, has a covering 
of long, coarse hair, reddish-brown above, and 
brownish-yellow below. It ranges over the whole of 
eastern South America, and westwards into Peru and 
Bolivia. Thoroughly aquatic in its habits, it is always 
found on the margins of streams and lakes, concealed 
among the reeds and other water plants. Its principal 
natural enemies are anacondas and jaguars. But a 
now danger has overtaken the capybara, since its 
skin, said to resemble pig skin, is now being placed 
on the market for saddlery. There is always a grave 
danger when animals, by no means numerous, come 
within the range of commercial enterprise. Hhould 
the demand for skins increase, the extermination of 
this most interesting animal will speedily follow. 
Zoologists should, therefore, enlist sympathetic and 
practical protective measures on the part of the 
government concerned. Another addition to the 
Gardens worthy of note is six Indian blackbuok, also 
presented by Mr. Ezra. They will eventually he sent 
to Whipsnade, where it is to be hoped they will 
breed : for this fine antelope is by no means common 
in India, and needs protection. 

Protection of the Fauna and Flora of Africa 

An international conference to consider measures 
for the protection of the fauna and flora of Africa 
will meet in London on October 31. The meetings 
will be hold in the Moses Room at the House of 
Lords and will be presided over by the Right Hon, 
the Earl of Onslow, who will also be the chief delegate 
of His Majesty’s Government in the United Kingdom. 
The Government will also be represented by Sir 
William Gowers, Senior Crown Agent for the Colonies, 
Sir Arnold Hodson, Governor of Sierra Leone, and 
Mr. A. B. Acheson, of the Colonial Office. Repre¬ 
sentatives of the Governments of the Union of South 
Africa and of Southern Rhodesia will attend. Other 
G overnments to be represented are those of Abyssinia, 
Belgium, Egypt, France, Italy, Portugal, Spain and 
the Anglo-Egyptian Sudan. The Government of 
India, the Netherlands Government and the Govern¬ 
ment of the United States have nominated observers 
to attend the Conference. The seorotary of the con¬ 
ference will be Mr. Francis Hemming, joint secretary. 
Economic Advisory Council, with Mr. IX H. F. Rickett 
as assistant secretary. The address of the secretariat 
will be 2 Whitehall Gardens, London, S.W.l. 

The chief task of the conference will be to draw 
up a revised international convention for the pro¬ 
tection of the fauna and flora of Africa. In this 
connexion, it will be recalled that a resolution was 
passed at the International Congress for the Pro¬ 
tection of Nature, which was held in Paris in the 
summer of 1931, urging that the question of the 
negotiation of a new international convention should 
be considered by the Powers concerned. A draft 
convention has been prepared by His Majesty’s 




634 


NATURE 


October 21, 1933 


Government in the United Kingdom and circulated 
to the other governments participating in the Con¬ 
ference to be used as a basis for discussion. This 
draft contains suggestions for an agreed declaration 
of principle on the subject of the establishment of 
national sanctuaries in which wild animals and 
plants may be preserved with due regard to the 
interests of the native inhabitants of the various 
territories concerned. It contemplates the adoption 
of concertod measures of control designed to restrict 
the killing of some of tho rarer species of animal in 
Africa and to prohibit tho unregulated traffic in 
trophies obtained from such animals. It also deals 
with various objectionable methods of hunting and 
other practices which have a destructive effect upon 
wild life, and is designed to secure co-operation 
between the various administrations concerned and 
the free exchange of information on all questions 
relating to the protection of tho natural fauna and 
flora of Africa. It is anticipated that the plenary 
sessions of the Conference will be held in public. 

Oil an Ally of Coal 

Oii is familiar to us tvs a competitor with coal, 
but Sir John Cadman, in the Melchott lecture de¬ 
livered on October 11 before the Institute of Fuel, 
showed that there is another, and important, aspect 
of tho relation between the two fuels. He unhesitat¬ 
ingly rejected the view that the advent of oil and' 
the development of oil-consuming mechanisms have 
brought no advantages to coal. Virtually, every part 
of every motor-vehicle constructed in Great Britain 
represents a consumption of coal. Without oil and 
the lubricants which it supplies, the industrial 
demand for coal would almost cease to exist. The 
future of the coal industry, in Sir John Cadman’s 
opinion, deponds more and more on a progressively 
greater adaptation of science to the problem of its 
transformation into power. It is essential that coal 
should be converted from a solid mass into a fluid, 
and for this purpose two processes are available; the 
first is gasification, and the second, perhaps, hydrogen¬ 
ation. In gasification, which effects only a partial 
transformation from solid to fluid, the loss of energy 
involved is approximately 20 per cent of that con¬ 
tained in the material treated and consumed. In 
hydrogenation, however, the loss is more than 60 
per oent, and the object achieved is the production 
of a substance which, at tho present time, Nature 
itself is yielding in plethoric quantity. But whatever 
the merits of tho process may be, it is a matter of 
the first interest to the coal industry that it should 
be tested. The test is being carried out by the 
chemical industry instead of by the coalowners, and 
if the process succeeds, doubtless the chemical 
industry will reap tho main benofit. However, 
encouragement of research by colliery owners and 
coal merchants and their stimulation of the intro¬ 
duction of scientific coal-burning appliances are 
important steps in the right direction. 

Copper in Architecture 

Lectubing on October 12 to the Association of 
Architects, Surveyors, and Technical Assistants, Dr, 


W. H. J. Vernon, of the Chemical Research Labora¬ 
tory of the Department of Scientific and Industrial 
Research, referred particularly to the composition, 
properties, and artificial reproduction of the attractive 
green patina which appears on copper on long 
exposure to the atmosphere. In this respect, copper 
is unique among roofing materials. Urban samples of 
patina have been found to consist essentially of basic 
copper sulphate, and not of copper carbonate as was 
previously supposed. Evidently sulphur dioxide is 
the predominant atmospheric factor in its formation, 
a view which is supported by the fact that the patina 
is moro difficult to produce in rural districts than in 
towns. The material first formed is the normal copper 
sulphate which, being soluble in water, causes dis¬ 
figurement of stonework underlying copper or bronze 
statues. After about seventy years, however, the 
film lias been converted into a substance of com¬ 
position similar to that of tho mineral brochantite, 
the only basic copper sulphate which occurs in 
Nature. Thereafter the composition appears to 
remain constant for periods of exposure up to three 
hundred years. Tho attainment of a uniform green 
colour by atmospheric exposure is preceded by a 
period of ton to twenty years, during which tho metal 
presents an unsightly black appearanco owing to the 
presence of sulphide, oxide, and carbonaceous matter. 
The period of unsightliness can now be eliminated 
by subjecting the copper to electrolytic corrosion 
under controlled conditions ; after 15 minutes an 
insoluble patina of good green colour is produced, and 
this, after exposure to the air, is found to have 
approximately the constitution of brochantite. By 
far the best results are obtained with arsenical copper, 
and it is significant that all the old copper roofs 
which havo been analysed are also arsenical. 

Association of British Chemical Manufacturers 

British chemical manufacturers have recently 
received the seventeenth annual report of their 
Association, the president of which is Mr. C. A. Hill. 
Speaking at the annual general meeting on October 12, 
Mr. Hill referred in particular to the results of the 
Ottawa agreements and to tho continued need for 
co-operation under the British flag. The attitude of 
the Association towards tariff questions is essentially 
scientific. Its representatives went to Ottawa knowing 
exactly what they wanted and, broadly speaking, 
their efforts met with success. In the past year, their 
work had been followed up by a second visit to settle 
outstanding matters of detail and to consolidate the 
ground previously gained. Mr. Hill emphasised that 
time is required for the full benefits of the Ottawa 
agreements to become apparent; the agreements 
should be regarded only as the beginnings of closer 
Empire co-operation and should be flexible and 
capable of adjustment to changing circumstances* 
He referred appreciatively to the report of the 
Advisory Committee on the Dyestuffs Act; its 
recommendations call for a continuance, without any 
set period of time, of the present system of prohibition 
and licences for dyestuffs and their intermediates. 
The annual report refers also to exhibitions and means 
for bringing the activities and produots of the 
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chemical industry before the notice of the public. 
“The industry can only expect legislative support/* 
it says, “provided that Parliament and the public 
understand what it is doing." The Association’s 
principal directory, “British Chemicals and their 
Manufacturers", which is distributed in large numbers 
throughout the world, and the “Directory of British 
Fine Chemicals", which has also been revised, are 
greatly in request by firms and trade organisations 
overseas, one country after another turning to 
Britain for supplies of products hitherto bought else¬ 
where. .The Association continues to support the 
work of the chemical division of the British Standards 
Institution, and it is satisfactory to note that the 
new organisation is making excellent progress. 

Diesel Engines for Road Transport 

A remark a r UK revolution is taking place in the 
typo of engino used in large motor vehicles, and by 
some it is thought that for road transport the high¬ 
speed oil engine is destined to supersede the long- 
favoured petrol engine. The various aspects of the 
subject were dealt with in a paper read to the Institu¬ 
tion of Petroleum Technologists on October 10 by 
Mr. W. A. Goddard, entitled “The Modem High- 
Speed Diesel Engine, and its Place in Hoad Trans¬ 
port". It was only in April 1928 that the first heavy 
lorries fitted with Diesel engines were put to work in 
Great Britain, but to-day Diesel engines for road 
vehicles are being turned out at the rate of 80-100 
per month, while the number of vehicles with Diesel 
engines in use is more than two thousand. Foremost 
among those who have adopted Diesel engines are 
various corporations and omnibus companies ; the 
former London General Omnibus Company had about 
112 Diesel-driven buses in regular use. With the high¬ 
speed oil engine there is economy in fuel consumption, 
immunity from fire risks, greater ease in starting when 
cold, enhanced acceleration and a reduction in carbon 
monoxide in the exhaust gases. Diesel engines are 
now being constructed for running at 1,700 r.p.m., 
and the fuel consumption has been brought down to 
0*37 lb. per h.p. per hour. At the present time ‘gas 
oil* ousts about 5£d. per gallon, as compared with 
commercial petrol at I*. Id. per gallon, while a 
‘double-decker* bus with a Diesel engine will run 
11 miles per gallon as against about 6 miles per 
gallon with a petrol engine. A recent teat over 20,000 
miles carried out by a corporation in the north of 
England showed that the Diesel engine led to a 
saving of about £000 a year. “The high-speed Diesel 
engine/* said Mr. Goddard, “has passed through its 
testing period with flying colours, and is undoubtedly 
the engine of the future for road transport." 

Value of Technical Museums 

Mr. H* W. Dickinson delivered his presidential 
address to the Newcomen Society on October 11, 
taking as his subject “Museums and their Relation 
to the History of Engineering and Technology”. 
After tracing the ideas about museums up to the 
seventeenth century, Mr. Dickinson introduced his 
review of the growth and aims of technical museums 


by quoting from the “New Atlantis", in which 
Francis Bacon set forth his plans for a museum of 
inventions and a portrait gallery of inventors. Such 
a museum remained but a phantasy for many years, 
but in the eighteenth century the Society for the 
Encouragement of Arts, Manufactures and Com¬ 
merce, founded in 1754, formed a repository of 
machines, while in the United States the patent acts of 
1790 and 1793 laid down that patentees should deposit 
models of their inventions. In France, too, with the 
inauguration in 1794 of the Conservatoire des Arts 
et Metiers, the machines collected by Vaucanson and 
the apparatus belonging to the Paris Academy of 
Sciences wore combined to form the nucleus of the 
present collections housed in the old Priory of St. 
Mart in-das-Champs. 

In England, the Exhibition of 1851 gave a 
stimulus to the exhibition of objects illustrating 
the application of art and science. But the 
most important stops towards the realisation of 
a technical museum were taken by Bonnet Woodcroft 
(1803-79), who under the Patent Law Amendment 
Act of 1852 became Superintendent of Specifications. 
The Patent Museum which he established at South 
Kensington formed the nucleus of the machinery 
collections now to be seen in the Science Museum, 
while his collection of biographical material is at the 
Patent Office Library. Woodcroft did the nation 
groat service by securing some of the most valuable 
historic engines arid machines. After his time, the 
Patent Museum fell on evil days and was rescued 
from neglect by William Isaac Last (1857-1911), who 
as keeper of the Section of Machinery and Inventions 
of the South Kensington Museum introduced a new 
technique in museum work, sectioning the models 
and making them workable, and thus rendering them 
of groat educational value. His ideas have borne 
much fruit and have influenced museum technique 
at home and abroad. After referring to the aids 
afforded by technical museums, Mr. Dickinson urged 
upon the members of the Newcomen Society the 
desirability of assisting in various ways the work 
of both national and local museums. 

Engineers* Study Circle on Economics 

Following an informal meeting of mombers at 
the Institution of Mechanical Engineers, when the 
subject of economics in its relationship to engineers 
was discussed, Mr. John L. Hodgson, author of “The 
Groat God Waste", initiatod the formation of an 
Engineers* Study Circle on Economics. The group 
so formed now includes civil, mechanical, electrical 
and chemical engineers, and it is hoped to extend it 
so as to include members of other branches of 
engineering and allied professions. The group lias 
already done a certain amount of work in the direction 
of a critical survey of the productivity of Great 
Britain, and other matters, and meets fortnightly at 
the Guild-house, Eccleston Square, London, S.W.l. 
The main object of the group is to discuss and 
consider what changes may be necessary to enable 
the community to benefit by the technical and 
scientific advances in knowledge and productivity 
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now available. Col. Philip Johnson, Gunnersbury 
House, Hounslow, Middlesex, and Mr. W. J. Marshall, 
12 Blakesley Avenue, London, W.6, are the joint 
secretaries of the group. 

The Algiers-Oran Railway 

In northern Africa the poor quality of the water 
obtainable makes it very difficult to run steam 
trains. We learn from the Electrician of October 13 
that the P. L. M. Railway asked the Soci6t£ Generate 
‘Alsthom' of Belfort to construct a Diesel electric 
locomotive to be used for hauling a passenger train 
from Algiers to Oran. It was specified that tho speed 
was to be more than (JO miles per hour, and, as the 
air temperature rises to 122° E. and sandy conditions 
are mot with, stringent conditions were laid down. 
To meet these requirements, Alsthom have built a 
locomotive with a 920 horse power Diesel motor 
which has eight cylinders and a speed of 700 revolu¬ 
tions per minute. The electrical system comprises 
a generator which furnishes current to throe motors 
each driving an axle. The running is entiroly auto¬ 
matic, so tho driver can concentrate his attention 
on tho signals. The locomotive was tested on the 
Paris-Marseilles line. The tank holds 619 gallons, 322 
gallons being consumed in the journey, which lasted 
loss than nine hours. Tho speed attained averaged 
about 75 miles per hour. 

Fruit-growing Survey 

Bulletin No. 61 of tho Ministry of Agriculture 
and Fisheries deals with the “West Cambridgeshire 
Fruit-growing Area”. (London: H.M. Stationery 
Office, pp. 1 83. 1#. 6d. net.) This is the third of a 
series of detailed surveys into tho relation between 
climate, soil and fruit-growing in England. Previous 
surveys dealt with the West Midlands and tho Wisbech 
area. Part I of the Bulletin deals vory fully with the 
soils of the area, whilst Part 11 traces the history of 
fruit-growing and describes its practice. Part III 
studies the relation between soils and fruit, and 
* embraces both top fruits and soft fruits. Many 
interesting points are brought out in this section, 
one of the most striking being the relation between 
the iron-calcium ratio and chlorosis of strawberry 
plants. Appendix B gives the necessary rainfall 
records and an extensive bibliography is added. The 
Bulletin presents a large amount of data which is of 
direct importance to the fruit grower in the area 
under review and of great interest to growers in 
other parts of England. 

The Royal Scottish Museum 
In spite of restrictions due to curtailment of 
grants, the activities of this Museum in Edinburgh 
have proceeded satisfactorily during the past year. 
The numbers of visitors attending the gallery demon¬ 
strations and of school children attending special 
lectures have fallen slightly; but the total number 
of visitors shows an increase. The Museum, as a 
branch of the Scottish Education Department, is 
co-operating in the Department's effort to make 
museums throughout the country of more service to [ 


the public and to schools; and it collaborated with 
the British Broadcasting Corporation in exhibiting 
special illustrations of broadcast talks, particularly 
on natural history. During the year a bronze plaque 
to the memory of Drs. Peach and Home was unveiled 
by Sir John Flott; and a very successful exhibition 
illustrating the apparatus and the methods of 
moteorology was held for three months. 

The Haffkine Institute, Bombay 
The report of tho Haffkine Institute for 1931, 
recently issued, by tho Director, Lieut.-Col. Taylor, 
reviews the year's work. The Institute is now the 
centre for tho manufacture of plague vaccine for the 
whole of India, the output of which for the year was 
882,640 doses. For the Bombay municipality, 
626,046 rats were examined, of which 425,697 were 
found dead, and of these 748 were plague-infoctod. 
The present low level of the plague epizootic among 
rats coincides with ft low incidence of human oases— 
only 20 plague deatlis for the year. When plague was 
prevalont in 1923, the corresponding figures were 
8,476 rats dead of plague, with 928 human deaths 
from plague. In the Anti-Rabic Department, 1,061 
cases of bites by rabid animals were treated, with a 
mortality of 0-28 per cent. 

Electrical Automatic Water Still 

Messrs. Baird and Tatlouk (London), Ltd., 14 
Cross Street, Hatton Garden, E.C.l, have put on the 
market an interesting electrically heated automatic 
water still. The smaller size, which costs £6 13*. 6d. # 
produces four pints of distilled water an hour with 
a consumption of 1,500 watts. The still is designed 
to allow easy access to all parts, a great advantage 
when hard water is used. It is fitted with an auto¬ 
mat ic safety device to cut off the current should the 
water supply fail, and there is heat interchange 
between the incoming cold water and the outgoing 
steam. 

Seeding of Frog-bit in Great Britain 

In Nature of November 5, 1932, p. 694, reference 
was made to the fact that seeds of frog-bit, Hydro- 
c haris rnorsua-ranee, had matured in tho botanical 
garden of the Royal Holloway College for Women, 
Englefield Green, Surrey. Fruits of the frog-bit 
have again boen found in the same water garden, 
due possibly to tho exceptionally good season for 
aquatic plants. It is proposed to make another 
attempt to germinate the seeds and to determine 
if the frog-bit is a dioecious or a monoecious plant. 

Jubilee Volume of the Society of Dyers and Golourists 
In connexion with the jubilee celebrations next 
year at Whitsuntide of the Society of Dyers and 
Colourists, a volume is being prepared dealing with 
the history, progress, and present position of every 
phase of the dyeing, dyestuff, and textile printing 
industries. The contributors are Of international 
repute, and it is hoped that the volume will prove a 
landmark in the history and literature of the 
tinctorial arts and industries. The Society, the 
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offices of which are at 32 Piocadilly, Bradford, would 
be glad to have its attention directed to matters 
of importance, historical or otherwise, which may 
be of interest in the preparation of the volume. 

Liverpool Geological Society's Medal 

Dr. Edward Greenly has been awarded the 
Liverpool Geological Society’s medal, which is given 
for “outstanding geological work connected with 
problems bearing upon the work of the Society”. 
Dr. Greenly laboured at his own expense for twenty - 
four years in the elucidation of the geology of 
Anglesey, and produced at tho end of that period his 
famous memoir, which has been described by the 
Director of the Geological Survey as “not only tho 
standard work on Anglesey, but a work of reference 
in several branches of geological research for years 
to come”. This remarkable tribute rightly describes 
the work of one who has given his life to the deter¬ 
mination of the age relat ions of tho rocks of Anglesey 
and the interpretation of the structure of the Mona 
Complex. 

R.R.S. Discovery II 

The Royal Research Ship Discovery II has just 
left London on its third antarctic commission. Tho 
vessel is engaged in ocoanographic work, mainly 
directed towards the elucidation of whaling problems, 
and during the first season of the present commission 
will be largely occupied in the examination of a bolt 
of ocean, some 200 miles in width, along the Pacific 
ice-odge between Capo Horn and New Zealand, a 
region from which very Little information has 
hitherto been obtained. On the outward passage, 
Discovery II will call at Tristan d’Acunha and will 
refit at Cape Town in .Tune, 1934. The work is directed 
by the Discovory Committee acting under the in¬ 
structions of the Secretary of State for the Colonies 
on behalf of the Government of the Falkland Islands. 
Dr. N. A. Mackintosh will be in charge of the scientific 
work, with Capt. A. L. Nelson in executive command. 

King John’s Treasure 

We have received the following letter signed by 
Mr. Gaapard Ponsonby, Lord Francis Hill, Dr. 
Mortimer Wheeler, keeper of the London Museum, 
Dr. A* F. Hallimond, of the Geological Survey, and 
Mr. O. G. S. Crawford, archaeological officer of the 
Ordnance Survey : “With regard to the various 
references which have appeared from time to time 
in the daily Press, we should be glad if you would 
afford us this opportunity of stating that we have 
severed all connexion with Fen Research Limited 
and the project for the recovery of the above 
treasure.” 

Announcements 

Mb. Ramsay MacDonald will open the extension 
of the Dollie Hill Research Station of the General 
Poet Office, which is devoted to investigations on 
communication services, on October 23. 

P» 0 F. Q. T, Morgan, director of research at the 
Chemical Research laboratory, Teddington, wiU 


deliver a lecture before the Institution of Chemical 
Engineers entitled “Engineering in the Service of 
Chemical Research”, on October 27, at 0.30 p.m. at 
the Institution of Civil Engineers. The meeting is 
open to the public, for whom tickets may be obtained 
from the Assistant Secretary, Institution of Chemical 
Engineers, Abbev House, Westminster, London, 
S.W.l. 

Dr. R, E. Stradlinu will deliver a lecture in the 
sories “Physics in Industry” before the Institute of 
Physics at the Royal Institution, 21 Albemarle Street, 
London, W.l, on November 1, at 5.30 p.m. The title 
of I)r. Stradling’s lecture will be “Physics in the 
Building Industry”. 

The trustees of the Ray Lank ester Fund have 
elecitxl Prof. N. J. Bcrrill, associate professor of 
zoology at McGill University, Montreal, to be the 
Ray Lankestor investigator at tho Marine Biological 
Laboratory, Plymouth, from June 1, 1934. The 
subject of Dr. Borrill’s research will be metamorphosis 
in ascidions and regeneration in sabellids. 

The twenty-fourth annual Exhibition of Scientific 
Instruments and Apparatus under the auspices of 
the Physical Society will be held at the Imperial 
College of Science and Technology on January 9 11, 
1934. Evening discourses will be delivered during 
the Exhibition by Mr. R, S, Whipple, on “The 
Evolution of the Galvanometer”, Mr. J. Guild on 
“The Instrumental Side of Colorimetry” and Sir 
Ambrose Fleming on “The History and Development 
of the Thormionic Valve”. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned -An 
assistant lecturer in physical and inorganic chemistry 
at University College, Hull—The Registrar (Oct. 23). 
An assistant for work on technical records and 
publications at the Forest Products Research 
Laboratory, Princes Risborough—The Secretary, 
Department of Scientific and Industrial Research, 
10, Old Queen Street, London, S.W.l (Oct. 23). A 
part-time lecturer in electrical technology and 
elementary high frequency and audio frequency 
technique at the Polytechnic, Regent Street, London, 
W. 1—The Director of Education (Oct. 23). A lecturer 
in chemistry at Portsmouth Municipal College—The 
Registrar (Oct. 31). A physiologist at the Rowett 
Research Institute, liuckshorn, Aberdeen—The Secre¬ 
tary (Oct. 31). An assistant lecturer in bacteriology 
at the Edinburgh and East of Scotland College of 
Agriculture—The Secretary, 13 Georgo Street, Edin¬ 
burgh (Nov. 3). A professor of pharmacology in tho 
University of Sheffield—The Registrar (Nov. Id). A 
Sir William Dunn professor of pathology in the Uni¬ 
versity of London—The Academic Registrar (Dec. 1). 
A Moseley research student (preferably physics 
or chemistry)—The Assistant Secretary of the 
Royal Society, Burlington House, London, W.l 
(Dec. 2), An assistant master in engineering, draw¬ 
ing, applied mechanics and heat engines at Ponders 
End Technical Institute—H. M. Walton (T), Secre¬ 
tary, 10, Great George Street, Westminster, S.W.l, 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

Absorption of Cosmical Radiation 
A correspondent, Mr. Harris Booth,has questioned 
the validity of the treatment of the absorption curve of 
cosmical radiation in water as given in my ‘‘Inter - 


xny wife in 1910 for the Y-rays of radium 1 . Mr. 
Booth points out that though the oases appear to be 
mathematically identical and very analogous philo¬ 
sophically, they are physically fundamentally dif¬ 
ferent. In our case we started from the solution for 
a point source of y-rays in contact with a plate of 
infinite area and finite thickness, T, and extended it 
for experimental examination to plates of the form 
of a truncated hemisphere of radius R . For oosmioal 
rays absorbed by the water of a lake, each point on 
the surface may be regarded as a point source of 
cosmical rays if the radiation is indifferently directed. 

I append Mr. Booth’s solution, though he points 
out it is not “rigid”, as intonsity 1 means radiation 



per time per unit area in the enunciation 
and per unit volume in the solution, but 
this ambiguity seems to be inherent in 
our present ideas of radiation. Of more 
practical moment, perhaps, is the con¬ 
sideration that the absorption of the 
rays by the atmosphere, though at first 
sight a difficulty, can, if the sphericity 
of the earth is negligible, be accounted 
for, using the correct formula, in the 
usual way by adding to the depth of 
water below the surface that of a layer 
of water of weight equal to the atmo¬ 
sphere. 

The formula, containing exponential 
and exponential integral terms, the 
latter computable from tables given by 
Glaisher 8 , appears first to have been 
obtained by H. W. Schmidt, with the 
assistance of W. v. Ignatowski, in a 
paper on p-rays\ to which wo showed it 
could not apply owing to scattering. 
Unfortunately, both Schmidt's and our 
solution, for which we were indebted to 
Sir Joseph Larmor, are marred by 
errors of copying, so that Mr. Booth’s 
presentation should be followed. 

Schmidt showed that above XT >= 5, 
where X is the absorption coefficient and 
T the thickness or depth, absorption 
appears to proceed exponentially with a 
value for X 1*16 times the true value. 
For thicknesses below XT ** 2 the rays 
appear much ’softer’. A graph, con¬ 
trasting absorption for a parallel and 
hemispherical beam, log I being plotted 
against XT, is reproduced from our 
paper (Fig. 1). It shows how obliquity 
simulates heterogeneity. Indeed, it 


Fro. 1. 


would seem practicable to treat it as 


pretation of the Atom”—in which the original method 
of Millikan and other workers was rather thought¬ 
lessly followed—and 1 have not been able to find an 
explicit anticipation of his correction. Thepoint is that 
if a homogeneous radiation comes indifferently from all 
directions in half-spaoe, the form of the absorption 
curve is not exponential, but such as to suggest hetero¬ 
geneity of the rays. Mr. Booth did not suggest that 
the cosmical radiation was homogeneous, rather that 
if it were the absoiption curve would not be exponen¬ 
tial but of another form which he had worked out. 

It is curious I should have overlooked this, as 
exactly this point—whether the departure of the 
absorption curve from the exponential form was due 
to obliquity or heterogeneity—I investigated with 


the sum of separate exponential 
curves. The other graph (Fig. 2) gives the ex¬ 
perimental results for the y-rays of radium using 
truncated hemispheres of lead and zinc. For 
the former the y-rays of radium behave unquestion* 
ably as homogeneous, though for zinc there is 
evidence of a heterogeneous secondary radiation 
which is not in equilibrium with the primary until 
T — 2‘5 cm. It has always seemed to me that the 
significance of these results have been overlooked by 
later investigators. 

Regener 4 has given the result of an analysis of the 
absorption curve of cosmical rays ’’assuming incidence 
of the rays from all directions and taking the scattered 
radiation into account t of. H. Kulenkampff, Phys* 
Z>, 30, 661 ; 1929)** but in the latter paper I have 
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been unable to find anything so intelligible as geo¬ 
metry. It would be interesting to know whether the 
exponential or the correct formula of absorption was 
applied. 

Frederick Soddy. 

1S1 Banbury Road, 

Oxford. 

1 “The Question of the Homogeneity of the y-ilayn. Part II. 
Absorption In Truncated Hemispheres.” F. and W. ML Soddy, Phil 
Afa f /„ vt, 1J, 733 : 1810. 

1 J. W. L. Olalsher, Phil. Tran *., 100, 307 : 1870. 

1 "tber Retlexlon und Absorption von p-StretUen.” H. Willy 
Schmidt, Ann. Phut., 88, 680; 1907. 

4 “Spectrum of Cosmic Rays.” E. Regener, Nature, 187, 233, 
Feb. 14, 1931. 


If homogeneous radiation of unit intensity and of 
a kind that is absorbed exponentially is incident on 
the surface of water at a constant angle 0 to the 
vertical, the intensity at a depth T is given by a 
formula of the typo 

J $T = e-AT/cos/; 

If, however, the radiation, instead of being in one 
direction only, is arriving from all directions in half- 
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which may bo written, using the ordinary notation 
for the exponential integral, 

J T = + XT {Ei (— XT)}. 

The numerical values of the exponential integral 
corresponding to various values of XT can bo found by 
referring to a suitable book of mathematical tables. 

Harris Booth. 



FlQ. 2. 


space indifferently, then the fraction of the total 
radiation that is inclined at angles between 6 and 
0+<£0 to the vertical is 


SmR} sin 0 d0 


— sin 0 d0 


The contribution to the total intensity at a depth 
T made by this part of the total incident radiation is 
dI T « e-**Yootf. sin 0 d0 
Therefore the total intensity at a depth T is 

Jr- f" 1 * . ain 9 d6 

By putting y - XT/oosQ and then integrating by 
parts, this expression can be transformed into 


Atomic Transmutation and the Temperatures of Stars 

The letter of Gamow and Landau 1 suggests that 
an upper limit to the internal temperature of a star 
can be obtained by considering the disintegration of 
lithium. Investigations of this kind will probably be 
of great importance in the future development of 
astrophysics, but the actual proposal of Gamow and 
Landau rests on an assumption which is scarcely 
likely to bo true. They postulate that any lithium 
found at the surface must have been carried there by 
diffusion from the central region, where it 
is presumed to have been created. Diffusion 
in a star is an exceedingly slow process, the 
time of relaxation being of the order 10 1 * 
years®. It would make small progress 
during the maximum age of the giant stars. 
But there is a process of mixing which is 
likely to operate much faster, namely, the 
circulating currents in meridian planes in¬ 
directly caused by the rotation of the star. 
The order of magnitude is indicated in an 
example treated by the writer in which the 
speed of the vertical current was found to 
bo 00 metres a year*. The example was 
chosen with the viow of giving an upper 
limit to the amount of this circulation ; but, 
allowing for slower currents in an average 
star, the lithium will be brought to the sur¬ 
face far more quickly in this way than by 
diffusion. 

It is difficult to see how any consistent 
theory of distribution could bo given if 
diffusion alone were operating. If there is 
time for lithium produced at the centre to 
reach the surface, there is time for the heavy 
elements to have disappeared from the sur¬ 
face by downward diffusion; or if it is 
supposed that they, like lithium, were 
created at the centre, there is no mechanism by 
which they could ever reach the surface. In the 
steady distribution towards which diffusion is slowly 
tending, there should not be a single atom of lead 
in the outer half of the volume of the star. 

The existence of these circulating currents will 
raise the upper limits given by Gamow and Landau. 
Since the disintegration is sensitive to changes of 
temperature, the increase may not be very large; 
but it may well be sufficient to remove any difficulty 
in acoepting the temperatures of the order 10 7 — 2 x 10 7 
found by astronomioal methods, whilst negativing 
any , suggestion of considerably higher temperatures. 

A. S. Eddington. 

Observatory, Cambridge. 

Oct. 9. 

1 NATURE, lift, 667, Oct. 7,1983. 

1 “Intern*! Canitituttan of the Start,” } 1 196-196. 

4 Monthly tiotU** 90, 64 ; 1&0. 
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Ionic Exchange and Sorption of Gases by Chabazite 
In experiments on the sorption of gases by 
zeolites, it has been shown 1 that, of seven samples 
of chabazite found in different localities, one showed 
a much smaller power of sorption than all the others. 
It was supposed that the cause of this peculiar 
behaviour of this one sample might be sought in its 
higher univalent ion (K *, Na+) content, in contrast 
to tho probable higher Ca * 4 -content of the other 
chabazitos. We have therefore tried to find tho 
relation between the power of sorption of chabazite 
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Kio. 1. Sorption Isotherms of chabazite for hydrogen at —190° C. in 
c.c. per gin. dehydrated mineral {dehydrated at 600 ft C.). A, Na- 
chabazlte ; B, Ca-ciiabazite ; 0, Ca-ohabazite reconverted from 

the K-chabazite ; ]>, K-diabazite, 


and its ionic content. This was done by comparing 
tho sorption of different gases by samples of natural 
chabazite from Riibend6rfel (near Ausaig, Czecho¬ 
slovakia) whioh had been boiled for two hundred 
hours in solutions containing K+-, Na+ Ca M 
Sr ( + Ba-iCd+ + - f or La+ + + -ions, in which 
way we hoped to obtain chabazites containing 
these ions. The sorbing power of samples so treated 
differed markedly from that of the original mineral, 
especially in the case of Na- and K-preparations. 
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Fio. 2. Sorption isotherms of chabazite for nitrogen at -190° C, In 
c.c. per gm. dehydrated mineral (dehydrated at G00* 0.). A, Ca* 
chaliarjte ; B, Na-chabazite ; C, K-chabazite. 

Figs. 1 and 2 show the sorption isotherms for 
hydrogen and nitrogen at —190° C., for Ca-chaba¬ 
zite, Na-chabazite and K-chabazite. (The natural 
chabazite from Riibendorfel contains principally 
Ca^ + -ions, and shows, too, a sorption nearly 
exactly equal to that of the Ca-chabazite.) From 
Figs. 1 and 2 it is obvious that the exchange of the 
calcium ions for sodium ions altera the sorptive power 
for hydrogen very little (slight increase), as contrasted 
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with the large decrease for nitrogen. The sorption of 
nitrogen by the K-chabazite is decreased still more 
than for the Na-chabazite ; and this time, the 
sorption of hydrogen is practically zero. 

That the change of sorptive power is reversible, 
is indicated by the fact that sorption curves of the 
Ca-chabazite, prepared by reconverting tho K-com¬ 
pound, are nearly identical with the original Ca- 
chabazite curves (Fig. 1). 

These results allow that the replacement of one 
Ca+ + - ion (r ~ 1-06 A.) by two Na+-ions (r = 0-98 
A.) decreases the sorption space of the crystals for 
nitrogen, but leaves it unaltered for hydrogen; 
further, the substitution of two K + -ions (r = 1-33A.) 
for one Ca+ + -ion appears to close up the sorption 
space in the crystal even for molecules so small as 
hydrogen. The experiments witli the divalent ions 
Ca+ + , Sr + +, Ba+ + (r ~ 1*00 A. to f - 1'43 A.) 
show differences in sorption from that of tho original 
mineral of not more than ±10 per cont. (Only the 
Cd-chabazite showed a decrease of 30 per cent for 
hydrogen and 50 per cont for nitrogen.) That there 
really was an exchange of ions was shown by an 
analysis of the Ba-chabazite, which was found to 
contain 16 per cent barium. So we aro able to say 
that a replacement of Ca+ + »ions by an equal 
number of other divalent ions with radii up to 
1 -43 A. does not alter the sorption power for nitro¬ 
gen and hydrogen. 

It is known that the sorption of vapours by natural 
chabazite is limited by tho size of their molecules; 
for example, ether and benzene, etc., are not sorbed 
at all. It is possible that in the Ba- and Sr-chaba- 
zites, the upper limit of the molecular diameter of 
a gas which will be sorbed is lower than that for the 
calcium compound. Our experiments show only that 
this limit is still larger than the diameter of the 
nitrogen molecules. In the case of Na-chabazite, 
the limiting size of the molecules sorbed seems to 
lie between that of nitrogen and hydrogen, and in 
K-chabazite this limiting size must be less than that 
of the hydrogen molecule. 

Details concerning the apparatus, sorption iso¬ 
therms, and samples will be published elsewhere. 

E. Rabinowitsch. 

W. C. Wood. 

Mineralogical and Petrographical Institute, 
University, Gttttingen. 

1 E. RabJnmvltsob, Z. phut. Chem B, 16, 43 ; 1932. 


Tunny in the North Sea 
Among tho notes in the “Calendar of Nature 
Topics” in Nature: of July 15 are two paragraphs on 
tho occurrence of tunny in the North Sea. This fish 
seems, indeed, to have become much more common 
there in recent times than it was some decades ago. 
A fisherman here, now concerned with Indian fishery 
investigations, recently told me that he remembers 
perfectly well that it was in tho year 1911 (well-known 
also by an exceptionally heavy storm) that the big 
croatures, hitherto unknown, first came under the 
attention of those engaged in herring fishing on the 
North Sea. This particularly interested me, as 1911 
was an exceptional year in its very warm and dry 
summer. My plankton investigations on the light- 
vessel Haak# off Den Helder, during the years 1910- 
1912, showed that the influence of this heat period 
was great also on the temperature of the sea and tile 
development of the plankton. Diatoms, peridiniaos. 
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and oopepods, one after the other, successively 
attained maxima several times higher than in normal 
years 1 and a southerly form like Doliolum nationalis 
pushed forward in great numbers to the latitude of 
Don Holder. Would it bo possible that the tunny 
also in this remarkable yoar found its way into the 
North Sea and in subsequent summers has continued 
to frequent those northerly waters ? Tt would bo 
interesting to have further information upon the 
statement of my fisherman. 

H. C. Delbman. 

Laboratory for Marine Investigations, 

Batavia. 

1 Deteman. I)? warmo zomer van 1011 on hot plankton by tie “naakeT: 
Yaarbock Rykslnstitunt voor hot Ondorzock der Zoe to Den 
Holder, 1911. Cf. also, JihUetin Planktonigue , Con*. Perm. Jnlem. 
pour VExpl. de la Mer pour It* anntu 1908-1911, j». 114. 


Sex Behaviour of Hypophysectomised Male Rats 

Students of sex behaviour now agree 1 , and we 
can oonfirm, that propuberal castration prevents the 
development of sox behaviour. Recently we have 
found that gonadotropic hormones incite procooious 
sex behaviour in male rats while the same extracts 
fail to produco equivalent effects in oasfcrates. These 
findings support the view that tho development of 
sex behaviour is conditioned by testicular secretion, 
which depends on, and is stimulated by, gonadotropic 
hormones. Once developed, t contrectation > and 
'mating drive’* persist for some time after castration. 
On the other hand, human subjects suffering from 
adenomas of the pituitary have experienced loss of 
libido oven before impotence and testicular atrophy 
developed*. Hypophysectomy, according to an 
important observation made by Smith 4 , appears to 
effect rapid disappearance of tho sex drive in male 
rats. 

In recent experiments on rats, we foimd that 
hypophysectomy was indeed followed by complete 
disappearance of sox behaviour. Though general 
recovery was often rapid, hypophysectomised males 
invariably failed to react to females in heat, or to 
any other rat brought into the cage. This diserotisa- 
tion is noticeable within twenty-four hours after the 
operation and persists. 

Partial removal of the anterior lobe of the hypo¬ 
physis fails to affect behaviour in many cases. Even 
some of the males in which only about 2 mgm. of 
anterior lobe substance were found at autopsy 
behaved normally, though no ejaculate was formed 
in some instances. In the majority of males in which 
partial extirpation was performed (weight of remain¬ 
ing gland substance 2-6 mgm.) an effect intermediate 
between persistence and oomplote extinction of sox 
drive was noted. 

Xn the normal male, sexual activity consists in the 
successive performance of several acts such as pursuit, 
licking, mounting, clasping, palpation of the flanks, 
intromission and ao on*. These acts are performed 
with greater or lesser vigour and more or less fre¬ 
quently. In the coses of partial hypophysectomy 
under discussion, the sequence of sexual acts was 
incomplete, the intensity of the oontreotation drive 
being manifestly reduced in some cases, but ap¬ 
parently unimpaired in others. Thus an experi¬ 
mental male would pursue a female and elicit the 
halting reflex. Then, instead of performing the 
complete sequence of copulation, it would make 
rtborove attempts at mounting, hesitate and then 
desist quickly without palpation or even proper 


clasping. Erection was sometimes observed in these 
abortive acts, which might be repeated for a long 
time or else abandoned after a few attempts. With 
very few exceptions this partial desoxualisation was 
permanent. 

Neither complete disorotisation nor partial extinc¬ 
tion of sex behaviour could bo reproduced by oontrol 
operations. Wo are inclined to interpret these 
observations by assuming the existence of a pituitary 
socretion conditioning the persistence of sox drive 
and copulatory potenoy. Since castration does not 
produce desexualisation nearly so rapidly as hypo- 
physoctomy, it would soom that the hypothetic 
secretion of tho pituitary does not become effective 
via the gonad. 

These conclusions are being tested experimentally. 
In some instances certain gonadotropic extracts have 
restored mating behaviour, and it is hoped that 
those experiments will elucidate the nature of the 
erogenic function of the pituitary. 

B. P. WlESNKR. 

N. M. Sheahd. 

Macaulay Laboratory, 

Institute of Animal Genetics, 

The University, Edinburgh. 

Sept. 19. 

1 St*mc, C. P., In "Sex and Internal Secretions”, London, 1932, 

P 1 Nlascn, N. W., Genetic Psychol. Monogr., 5. 451 ; 1929. 

• Henderson, W. R., Endocrinology , 15, 2, 111 ; 1931. 

• Smith, P. K., Amer. J. Anal .. 46 , 206 ; 1930. 

• Stone, 0. P., Amer, J . Phy*iU. t 68, 407 ; 1924. 


Investigations on Aquatic Fungi 

At the rocont meeting of tho British Association 
at Leicester, some interest was shown by the members 
of Soction K (Botany) in the occurrence of aquatic 
fungi in Great Britain. Since September 1932 
investigations on these fungi have been in progress 
in the Department of Botany at the University of 
Bristol. It has been found that a number of species, 
some new to Great Britain, occur quite commonly. 
Up to tho present, the following species have been 
critically studied, those marked with an asterisk 
being, it is believed, new British records : 

* Saprolegnia dioica do Bary ( — &. didina 
Humphrey). 

Saprolegnia ferax (Gruithuisen), Thurot ( — 6\ 
Thureti de Bary). 

* Saprolegnia mixta de Bary. 

* Saprolegnia monoica Pringsheim. 

*Saprolegnia monoica var. glomerata Tiesenhausen. 

* Adilya colorata Pringsheim. 

+Achlya americana Humphrey. 

* Adilya Orion Coker and Couch. 

+Achlya Klebsiana Pieters. 

+Achlya caroliniana Cokor. 

*Achlya megasperma Humphroy, 

Addya apioulaia do Bary. 

* Adilya apiculata var. prolifera Coker and Couch. 

+Achlya oblongata do Bary. 

Achlya polyandra Hildebrand. 

* Achlya radios a Maurizio ( — A. decorata Peter¬ 
sen ; A. asterophora von Mindon). 

* Achlya de Baryana Humphrey ( ^ A. polyandra 
de Bary). 

* Achlya recurva Cornu. 

Didyuchua monasporus Leitgob. 

*Calyptralegnia achlyoides Coker and Couch, 

*Bre^Uegnia didina Harvey. 

Pythiomorpha gonapodtoides Petersen. 
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Leptomitus lacteua (Roth.) Agardh. 

^BhipicUum europceum von Minden. 

*Bhipidium americanum Humphrey. 

Blastodadia Pringsheimii Reinsch. 

Further investigations are in progress and it is 
hoped before long to publish a full account of the 
work which has been done. 

W. R. Ivimey-Cook. 
University College of South Wales 
and Monmouthshire. 

E. J. Forbes. 

University of Bristol. 

Sept. 1C. 

Diagnosis of a Nervous Disease by Sound Tracks 

Speech registrations have been used for many 
years in diagnosing nervous diseases at the West End 
Hospital for Nervous Diseases, London. Quite 



no. 1. 


shaky in their co-ordination. The condition is known 
os ataxia. The irregularity of the intervals is a 
registration of laryngeal ataxia. No abnormality 
could be observed by the ear in the speech of these 
patients. The film track test is thus ultra-acoustic. 

Registrations of speech by the maorophonio—or 
graphic—method* in several hundreds of cases of 
disseminated sclerosis hove shown that the ataxic 
waves are never absent. They are present also in 
other diseases that produce laryngeal ataxia, such as 
Friedreich’s ataxia, cerebellar tumour, etc. These 
troubles are, however, never confused clinically with 
disseminated sclerosis. 

The use of sound tracks for diagnosis is not im¬ 
practicable. At present the patient must be taken 
to a film studio. The making of a registration requires 
only a few minutes. The film is ready for delivery on 
the following day. The Stoll studios at Cricklewood 
were generous enough to charge for the cost of the 

film only. It would be 
quite feasible to ar¬ 
range for recording 
over the telephone 
system from a hospital 
to a studio. 

F. Janvrin. 

73 Welbeck Street, 
London, W.l. 

1 Janvrin and Worrtar* 

Drought, "DiagnosU of W»* 

*eml Dated Sclerosis by Graphic 
Registration and Film 
Tracks**, Lone*, p. 1884; 
Dec. 24, 1932. 

■ NATURB, 182, 188, July 
22, 1933. 



Fid. 2. 


Biological Effects of 
Abnormal Weather 



Fro. 8. 


recently the method of registration on sound films 
has been introduced 1 . Fig. 1 is the sound track of 
the vowel ah made at a film studio from a normal 
voice. It shows the vowel ah to consist of a series of 
short portions each of which begins with a sharp 
upward jerk. The upward jerk is the result of a jet 
of air from the glottis. The distance from one upward 
jerk to the next gives the period of the laryngeal 
action. The period changes slowly and never sud¬ 
denly, This means that the muscles controlling the 
tension for the laryngeal action are well co-ordinated. 
Such a condition is known as eutaxui. 

Figs. 2 and 3 are sound tracks of the vowel ah regis¬ 
tered by patients known to be oases of disseminated 
sclerosis. The upward jerks follow one another at 
jugular intervals. The first one stands alone, far in 
advance of the others. The intervals for the Following 
vary from long to short. This indicates that 
the muscles governing the laryngeal action were 


With reference to 

Prof. Orton's letter in 
Nature of Septem¬ 
ber 9, a recent experi¬ 
ence of my own may be 
interesting. Working 
at the Marine Labora¬ 
tory at Lough Ine, 
County Cork, this 
summer I had occasion 
to use the common 

Sabetia pavonina for 

regeneration experiments. Specimens were collected 
by Prof. Renouf and myself from a looality at Balti¬ 
more where many of the worms are exposed at low 
spring-tides. With the worms collected late in July, 
practically all the fragments isolated for experiments 
died within a few dnyB. , A visit at the next spring- 
tide a fortnight later revealed the fact that A 
number of the worms, both those which were 

submerged- and even some of those which were 
out of the water, had their tentacles protruded 
from their tubes, and many of these showed 

very sluggish reactions on being touched. On 
this occasion, too, there was a great mortality 
among the operated pieoee, in strong contrast to 
the excellent viability reported by Berrill 1 and found 
by myself in June in specimens sent to London Irpm 
Plymouth. 

Some specimens, however, at tins and at the 
spring-tide appeared to be nnttjoal"in their; fleaetpn^'v; 
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and these gave fairly good results under experi¬ 
mental conditions* 

The obvious explanation would appear to be that 
these animals had been affected by the extremely 
hot weather, which was unusual for the locality. If 
this is so, then we have an interesting example of a 
species being subjected, but at very considerable 
intervals only, to highly unfavourable conditions of 
temperature. This presumably would result in a 
high degree of selection for temperature resistance, 
but the length of the intervals between the times of 
stress would allow the selection to be largely nega¬ 
tived by crossing and recombination. 

It would be of considerable interest to know 
whether similar effects of the abnormally hot weather 
on littoral animals have been noticed elsewhere this 

8eaaon - Julian S. Huxley. 

King’s College, 

Strand. W.C.2. 

1 J. Exp. Zool., 66, 496-623. 


Selenium Dehydrogenation of Sitosterol 

We have reported 1 that the selenium dehydrogena¬ 
tion of cholesterol C l7 H 4l O and ergosterol C M H 44 0 
gives two different hydrocarbons, C 18 H I4 , m.p. 225°, 
and C s ,H tt , m.p. 214°, respectively, while Diels 
and Kars tens* claimed the formation of only one 
product, m.p. 220°, from both sterols. Diels 

now suggests*, without new experimental work, that 
our hydrocarbons might be impure and insists on 
their identity. Cook and Hewett 4 also think the 
diversity of the two hydrocarbons improbable and 
assign to them the formula C SI H lt proposed by 
Rosenheim and King*. 

We have found in the meantime that the'X-ray 
spectra of our two hydrocarbons are distinctly 
different and that there is another argument for 
their diversity. If the two hydrocarbons were 
identical, sitosterol C„H ao O would furnish by the 
selenium dehydrogenation the same hydrocarbon. 
We obtained, however, by the latter reaction a new 
hydrocarbon molting at 202°-203° (found C 91*9, 
H 8*0 ; calculated for C IT H, S , C 92*0, H 8*0); melt¬ 
ing point of the compound with dinitro-anthrachinone, 
240 -247°. We do not believe, therefore, that any 
doubt can exist about the correctness of our formula¬ 
tion of the described dehydrogenation products. 
The detailed results will appear in the Acta 


Helvetica. 


Technical High School, 
Zurich. 

Sept. 22. 

I Acte Bch., U, 812; 1933, 

* Annalm, 47®, 136; 1980. 

• Jtor., 66, mV ; lias. 

\J. Oktm. 1098: 1933. 

4 Cham. and Ini., 68, 801; 1933. 


L. Ruzicka. 

M. W. Goldberg. 

G. Tromann. 

E. Brandenbergbr. 


Addition of Hydrogen Bromide to Olefinic Adds 
In a recent study 1 of the action of hydrogen 
bromide on a number of simple A 1 - and A*-oleflnio 
acids, it was shown that the direction of addition was 
profoundly influenced by the nature of the solvent 
and it was suggested that in hydrocarbon solvents 
the corboxyl group controlled the orientation of 

add or in the absence of 


solvent the double bond behaved independently of 
this group. After the completion of this work, 
Khorasch* published his remarkable discovery that 
the direction of addition of hydrogen bromide to 
allyl and vinyl bromides was controlled mainly by the 
peroxide content of the material. In view of this.it 
was considered desirable to determine to what extent 
the presence of peroxides could influence addition to 
the simple olefinic acids. Experiments for this pur¬ 
pose are in hand. 

J. C. Smith* has now reported that the direction of 
the addition of hydrogen bromide to undecylenic 
acid in ligroin, which normally is such as to yield the 
terminal bromo-acid, is substantially reversed in the 
presence of hydrogen, or diphenylamine. In view of 
this interesting extension of Kharasch’s work we 
think it desirable to state that experiments with allyl 
acetic acid indicate that the peroxide effect is here of 
secondary importance. Addition to the acid in 
hexane normally yields pure-8-bromo-valeric acid 
end wo have been unable to reverse this in the presence 
of hydrogen, diphenylamine or hydroquinone. More¬ 
over, both the freshly prepared acid and a very stale 
sample which yielded a strong peroxide reaction gave 
y-bromo-valeric acid in the absence of solvent. A 
reversal of the addition to the acid in the absence of 
solvent can, however, be induced by the addition of 
benzoyl peroxide, which leads to the production of 
$-bromo-acid. In this respect allyl aoetio acid recalls 
the behaviour of propylene*. 

It thus appears that the importance of the peroxide 
effect varies with different unsaturatod acids and 
that it cannot account for the influence of the solvent 
on the addition of hydrogen bromide to allyl acetic 
acid. 

R. P. Linstead. 

H. N. Rydon. 

Imperial College of Science, 

South Kensington. 

Sept. 30. 

1 Boorman, Linste&d and Rydon J. Chem. Sor.. 668 ; 1933. 

* Khaiasoh and Mayo, J . Anutr. Oh*m. 8oc. t 66, 2468; 1933. Kharasch, 
McNab and Mayo. ibid.. 2521, 2631. 

* J. C. Smith, Nature, 132, 447, Sept. 16, 1983. 


The "Leeds Portrait" of Joseph Priestley 

In a communication in Nature of June 17, p. 870, 
by one of us (W, C. W.), a reproduction of the earliest 
known portrait of Joseph Priestley appeared for the 
first time and with it a request for information 
regarding the present whereabouts of the original. 
This appeal failed to produce any replies, but ex¬ 
tensive private inquiries in which we were jointly 
engaged have recently proved successful, We are 
unable to divulge the address of the owner of the 
portrait, but we have permission to state that it is 
in a private collection of family portraits in the 
possession of a grand-daughter of Mrs. Bilbrough (n6e 
Ellen Priestley) now living in Cheshire. 

The owner has agreed to confidential notification 
being made to the secretaries of the Royal Society 
and to the Trustees of the National Portrait Gallery 
of the fact that the picture is in her possession. 

Some details of its history, too long to be given 
here, will be published elsewhere. 

Douglas McKxb. 

W. Cameron Walker, 
Department of the History of Science, 

University College, London* 
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Researc 

Lunar Cult in India. Mr. V. R. Ramachandra 
Dikshitar contributes to the Indian Antiquary for 
September a note on the lunar cult in India in 
reference to a statement made by Prof. G. Tucei 
that “it does not appear that the moon was ever 
raised to the rank of an independent divinity or 
that it ever had its own temples and its own devotees”. 
The lunar cult was, in fact, as old as the solar cult, 
and enjoyed an independent status like any other 
deity in the Vedic panthoon. If tho evidence of the 
Yajur-vedu-sarnhita teaches anything, it is that the 
moon is raised to the dignity of a sacrificial god and 
is undoubtedly a Vedic deity ; arid in the Brahma^a 
literature it is looked upon as an independent deity. 
The moon is a presiding deity in the sacrificial 
literature. Tho Puranas make elaborate reference 
to the different aspects of the lunar cult. The moon 
is one of the guardian deities of the directions. It 
is lord of tho twenty-sevon nakqatras and one of the 
nine planets which go by the name of navagrahas. 
It ia lord of the oceans and plants. The Tamil 
literature corroborates these statements. In the epic 
of Iltthko*A(Jigal the moon is one of six deities men¬ 
tioned, among the others being the aim, the world 
and tile rains ; while an epic of the second century 
opens with an invocation to the moon god. There is 
an unmistakable reference to a temple of the moon 
which existed in ancient Puh&r. Though the temples 
have disappeared, the worship continues. It was a 
custom of the ancient Tamils, which is still followed, 
to watch the moon rising on tho second day after 
tho new moon day, an act which is religious in 
character and tantamount to worship of the moon. 
To this day the moon is worshipped as a planet and 
as lord of the vegetable kingdom. 

The Sanpoil and Nespelem of North-eastern Washington. 

A study of the Sanpoil and Nespelem, Salishan peoples 
of north-eastern Washington, U.S.A., by Mr. Verne F. 
Ray, based upon information collected on sovoral 
visits to the territory of these tribes on the Columbia 
River between 1028 and 1930, has been published 
by the University of Washington (Publications in 
Anthropology , vol. 5. Seattle, 1932), The tribes 
are located in autonomous villages, but poHeoss a 
certain cultural unity. They apeak a dialect of 
Interior Salish. Of all tho Plateau peoples they 
were the least affected by direct influence from 
other areas ; and they possess no typically foroign 
culture traits. Their country was mainly treeless 
desert and subject to great ranges of temperature. 
All their villages were located along tho river. Tho 
two dominant concepts in their culture were pacifism 
and the equality of men. Pacifism was carried to 
such lengths that heinous offences by raiding parties 
were allowed to go unrevenged. This concept applied 
not only to foreign relations, but also was operative, 
to an even greater degree, in the daily life of tho 
people. It was one of tho principal duties of the 
chief to see that the peaceful life of the community 
was not disturbed. Family trouble was unheard of. 
This was in part duo to the fact that if anyone was 
dissatisfied, it was his privilege to leave and make 
his home elsewhere. There were no class distinctions 
and when a new chief had to be elected, anyone 
was eligible. The chief remained one of the people 
and was as accessible as any man in the group, his 


h Items 

powers being advisory rather than dictatorial. It 
is to bo noted that these tribes, living in tho centre 
of the plateau, which have been regarded as a cultural 
mixture of north-west coast and plains traits, in 
these two characters exhibit a direct contrast to the 
rigid class system of the coast, and the plains ideal 
of the exhibition of bravery in warfare. 

Fresh- and Brackish-Water Copepods of North 
America, Dr. C. Dwight Marsh, custodian of fresh¬ 
water copepods, Division of Marine Invertebrates, 
United States National Museum, who died just one 
month after this paper was submitted for publication, 
in this his last work “Synopsis of the Calanoid 
Crustaceans, exclusive of the Diaptomido*, found in 
Fresh and Brackish Water chiefly in North America” 
(Proc. of the United States NaL Mus. t 82) covers the 
forms of North America and in addition discusses 
certain species not limited to those of that continent, 
and, in some oases, includes those of the world. It 
is a purely systematic and most useful contribution 
to copepod literature, including four families ; the 
Centropagidce with two genera, the Temoridas with 
three and the Pseudodiaptomidce with two. To these 
well-known families the author adds a new one, the 
SenecellicUp with one genuB only— Senecella. A good 
key to the genera of fresh-water and brackish-water 
Calanoida is given and also keys to the specios of 
each genus, the descriptions and discussions are 
detailed and there aro twenty-four plates of careful 
outline drawing* Besides a good list of literature 
cited there is also included at the end of the paper 
a complete bibliography of papers on copepods by 
Dr. Dwight Marsh, who was a leading authority on 
this group of Crustacea. The list was compiled by 
Miss Lucile McCain and comprises 35 titles of papers 
published over a period of forty-three years. 

Storage of Walnuts. Most people know how annoying 
it is to break open a walnut, only to find the kernel 
quite blaok or mouldy. This state of affairs can be 
prevented if the nuts are stored in suitable media 
(“Some Recent Investigations into Methods of 
Storing Walnuts during the Winter” by Miss Joyoe 
B. Hammond ; Gardeners ’ Chronicle , Sept. 16, pp. 
219-220), Methods for the speedy and complete 
removal of the green outer husk are desoribed. This 
prevents the growth of fungi, which find the husk a 
very suitable medium for growth and then penetrate 
the shell through the suture. Bleaching may be 
practised and the nuts should be stored either in a 
cool store (about 38° F.) or in a suitable storage 
medium at a higher temperature (about 45° F.), A 
mixture of coco-nut fibre and salt was found to be 
the best storage medium. The salt acted as a fungi¬ 
cide, whilst the fibre prevented the accumulation of 
too much moisture. 

Geology of British Somaliland* Under this title, Fort 
1 of a valuable memoir by W. A. Macfadyen on a 
hitherto little-known region has been published by 
the Government of the Somaliland Protectorate (pp. 
87-f4 plates and map in folder. London: Crown 
Agents for the Colonies. 12s, 6d. net). After dealing 
with the earlier investigations, the physiography of 
the plateau, of the lower oountry to the north Known 
as the Guban, and of the drainage system is reviewed* 
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The geological formations described embrace Recent 
and Pleistocene deposits and raised beaches; the 
Aden volcanic series and various sedimentary strata 
of Miocene, Oligocene, Eocene, Cretaceous, Jurassic 
and doubtfully Triassic ages. These rest on a crystal¬ 
line basement of igneous and metamorphio rocks 
refoiTod to the Archaean. The structure of Somaliland 
is almost entirely determined by simple faulting, of 
which there are three main trends : (a) the Gulf of 
Aden, east-north-oast ; (b) the Red Sea, north-west ; 
and (c) the East African, north. Faulting appears to 
have occurred at two main periods, late Eocene to 
Oligocene, this being the more important, and late 
Pliocene. Some of the faults are of extraordinary 
throw, that of the Dagah Shaboll fault being between 
4 km. and 6 km. One of the Red Sea faults has a 
throw of more than 3 km. Folding is rare and no 
simply folded ranges are known. The memoir con¬ 
tains a good bibliography, notes on water supply, a 
list of fossil localities, a series of 42 strata sections 
and a petrological contribution from Dr. A. Harker 
on the igneous and me tarn orphic rocks. Fossil col¬ 
lections are now being worked out and will be pub¬ 
lished later as Part 2. 

Structure of Metallic Films. Two papers have been 
published (Proc. Roy. Soc. t August) on the study of 
the structure of metallic tilms by the electron diffrac¬ 
tion camera. Finch and Quarrel! have designed an 
apparatus in which a film is formed by deposition of 
evaporated metal and immediately examined by 
electron diffraction without removal from the 
vacuum. Films of magnesium, zinc and aluminium 
were formed. The vapours in transit between source 
and receiver showed no diffraction patterns and were 
apparently atomic. The films deposited on sputtered 
platinum surfaces showed crystal structure which was 
tho normal structure, characteristic of the metal, 
when the films wore thick. In thin films the structure 
was distorted by that of the underlying platinum. 
The crystals wero not orientod on deposition on cold 
surfaces but showed orientation when the receiving 
surface was heated. Finch, Murison, Stuart and G. P. 
Thomson have formed platinum films by sputtering 
under different conditions, and have examined their 
catalytic activity on eleotrolytic gas. Films deposited 
by slow sputtering in oxygen and transferred to 
eleotrolytic gas showed a period of induction before 
catalysing the combination. Such films showed in 
the electron diffraction camera patterns apparently 
due to PtO|. They blackened on exposure to electro¬ 
lytic gas or hydrogen, but could not be examined by 
electron diffraction in this blaokened, catalytically 
active condition as they became inactive on drying. 
Films sputtered in argon and nitrogen were either 
immediately active or quite inactive—they showed 
diffraction rings characteristic of platinum. Similar 
films were obtained by sputtering in oxygen at the 
heavier currents (see also Natuhb, 131, 842, 877 ; 
1883), 

Raman Spectra. The Bulletin de la SociiU Chimique 
de France (June) contains a detailed survey of the 
theory and practice of the Raman spectrum method, 
as applied to chemistry, which is both intelligible and 
suggestive. The physical aspects of the matter are 
dealt with by Volkringer and the chemical by 
Bourgbeb The great mass of experimental results 
which has accumulated within the last two or three 
years is critically considered, and sufficient numerical 


data given to make the quantitative relations plain. 
The underlying theory and the conclusions drawn 
from the results as to tho chemical linkages in the 
types of compounds studied are both very clearly 
set out. The description of the experimental methods 
is sufficiently detailed to be of groat value to those 
who propose to work with Raman, spectra. 

Protection of Iron in Sea-Water by a Nitride Film. Since 
1928, when R. May employed the movement of the 
‘film-potential* to demonstrate the self-healing quali¬ 
ties of the oxide film on aluminium brass, the 
principle has been adopted and extended by many 
investigators. In general, if the film on any metal 
breaks down when the metal is introduced into a 
liquid, the electrode-potential collapses towards that 
of film-free metal, whilst if the film has self-healing 
properties, tho potontial tends to rise. A new and 
interesting example has been doscribed by Mr. S. 
Satoh, of the Mitsubishi Research Laboratory, Tokyo, 
in a communication addressed to the Editor. A steel 
containing 11*72 per cent of manganese, when 
introduced into sea-water, showed a falling potential, 
which finally became constant after 50 hours at 
— 0*83 volts, and the metal suffered considerable 
corrosion ; the same stool, previously covered with 
a nitride film, showed a rising potential, the value 
reached after 350 hours being + 0 06 volts ; in this 
case, the metal suffered absolutely no rusting. Certain 
other ferrous materials seem to display slight increase 
in resistance to corrosion when covered with a nitride 
film, and this improvement is reflected in a change 
in the time-potential curves; but the difference 
produced by the nitride coat is less impressive than 
in the case of the high-manganese steel. 

Effect of Tin on Mild Steel. A paper road by 
Prof. J. H. Andrew and Mr. J. B. Peile before the Iron 
and Steel Institute at its recent meeting in Sheffield 
considered the effects of small quantities of tin upon 
the mechanical properties of mild steel. The matter 
is of importance, since the cheapest scrap which can 
be used in the manufacture of mild steel entails the 
risk of the contamination of the metal by tin as an 
impurity. It is shown that with a tin content up to 
a maximum of 0*6 per cent the tensile properties of 
the steel, including the ductility, are not impaired, 
tho yield point and tho maximum stress being in 
fact slightly increased. On the other hand, if the 
amount of tin exceeds, at the most, 0 *2 per cent, the 
impact value in the normalised condition is greatly 
reduced. In the heat-treated state this embrittlement 
to notched-bar tests occurs at still lower tin contents. 
The effect is much more detrimental if the steels are 
tempered at a low temperature after quenching, and 
if they are allowed to cool slowly through the tem¬ 
perature range from 400° to 200° C. after tempering. 
The ill effect of tin upon the impact strength of these 
steels is minimised by quenching after a full tempering 
at about 620° C. These effects bear a similarity to the 
‘temper-brittleness’ to be found in certain nickel- 
chrome steels. There is indirect evidence that the 
embrittlement may be due to thin films of carbide 
which are formed at the grain boundaries. If this 
be so, it may indicate that tin is a more objectionable 
constituent of high oarbon steels than of the lower 
carbon material which has been examined in this 
research* In an appendix, methods are described 
for the estimation of Bmall amounts of tin in 
steel. 
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Progress in Aeronautics Research* 


T HE Aeronautical Research Committee's annual 
report for 1932-33 is the first to be issued 
over the name of the new chairman, Mr* H. T. 
Tizard. It commences with a we 11-deserved tribute 
to the retired chairman, Sir Richard Glazebrook, 
who had held that post since tho inception of the 
Committee in 1920, and was also in charge of the 
preceding body, tho Advisory Committee for Aero¬ 
nautics, since 1909, a continuous period of twenty- 
four years' service. 

The first part of the report deals with the situation 
in general. It justifiably claims that the fundamental 
researches of the various bodies advised by the Com¬ 
mittee have helped towards Great Britain capturing 
the world's speed record (since lost to Italy), the long 
distance non-stop record (now beaten by France), 
and the altitude roeord (also since lost to France). 

Considerable progress has been made with equip¬ 
ment in the various laboratories. The new 24 ft. open 
jet wind tunnel at the Royal Aircraft Establishment, 
Famborough, by Messrs. Boulton and Paul, is in an 
advanced stage of erection and is estimated to be 
running by April 1934. A new high speed 9 ft. by 
7 ft. open jet tunnel is now completed at the National 
Physical Laboratory, Toddington, and has readied 
speeds up to 140 m.p.h. It is considered successful 
enough to warrant approval being given for another 
of similar design and dimensions. One of the Royal 
Aircraft Establishment's tunnels has been the subject 
of experiment upon increase of efficiency and wind 
speeds, which have been increased to 210 m.p.h. 
Progress has also been made by Mr. Relf in the equip¬ 
ment and technique of the manipulation of the com¬ 
pressed air tunnol at the National Physical Laboratory. 
The balance carrying the model is now installed 
and giving satisfaction. The forces, measured by an 
adaptation of the Kelvin current balance principle, 
can be determined to on accuracy of 1 per cent in 
the range 0-6-1,000 lb. 

A new seaplane tank at the Royal Aircraft 
Establishment lias been put into operation and is 
now being calibrated, particularly with regard to 
the effect of walls and depth of water on the models 
tinder test. It is proposed to commence investigation 
upon ‘porpoising’ shbi*tly, a phenomenon which is 
giving world-wide trouble with sea-going aircraft. 

The second part of the report, dealing with the 
work done in more detail, gives it principally as a 
prdcis of the Committee's publications upon the 
various subjects. In aerodynamics the investigations 
upon ‘flutter* and ‘buffeting’ have been collected and 
collated and the broad problem is now understood. 
It seems probable that preventative measures so far 
effective may not be adequate with increasing speed. 
Tail buffeting, being caused by eddies forming the 
wake of the front ports of the aircraft, is susceptible 
to changes in such eddies, which may be set up by 
unexpected things such os the opening outwards of 
a cabin window, change in the flow of air through cm 
engine radiator, etc. The position with regard to 
‘spinning’ is similar. Existing knowledge has been 
clarified, which work has been helped by the vertioal 
wind tunnel at the Royal Aircraft Establishment. 
The presence of wing slots may introduce unexpected 
complications in certain cases. 


* AftrooanttaU Beaeueh Committee. Beport for the Year 10SS-93. 
Pp. hr+94+6 piles. (London : HM. Stationery Office, 19S8.) £i. 
net. : 


The study of performance has been facilitated by 
the development of a system of attaching wool tufts 
to parts of an aircraft and ‘cinematographing* them 
during flight. A permanent record of the state of the 
air flow over that part, which can be studied at 
leisure in conjunction with mathematical and wind 
tunnel investigations upon the Bubject, is thus 
obtained. The problem of excess speed obtained by 
diving during high-speed flight has been worked out, 
and it is interesting to note that the speeds obtained 
in the high speed record flights were practically the 
maximum obtainable within the limit of diving 
allowed. The effects of interference have been further 
studied anti results published in a monograph which 
summarises the -position with regard to ideal shapes. 
Mutual interference between parts grouped on a 
machino, or necessarily of a non-ideal form, can best 
be studied by actual experiment with visual methods, 
such as the use of wool tufts. 

The particular problem of the seaplane at present 
is ‘porpoising’. The limited and somewhat crude 
data available have been used to draw up general 
rules for its control, and also to suggest lines of 
investigation in the new seaplane tank now coming 
into use at the Royal Aircraft Establishment. A 
novel method of modified full-scale tests has been 
used in these and similar problems. Large-scale 
models of proposed very large hulls have been 
attached to smaller machines, and flown with the 
necessary measuring apparatus attached. 

The work on aircraft structures and materials has 
beon principally that of investigating the behaviour 
of thin materials under high stress, in forms suitable 
for aircraft-parts. This includes the action of thin 
sheet panels in continuation of work recently carried 
out in Germany and elsewhere. The torsional stiffness 
of wings can be increased by the oorreot design and 
positioning of wing ribs. This problem has been inves¬ 
tigated at the Royal Aircraft Establishment, both from 
the point of view of individual wing stiffness and also 
its effect upon ailerons in maintaining lateral control. 

The effects of welding upon the various materials 
most generally used for aircraft have been considered. 
Dangers due to inconsistency in strength of a part 
appear to be inevitable with certain work-hardening 
materials and the air-hardening steels, when welded. 
These can only be avoided by oorreot design and 
workmanship. 

Aero-engine development has progressed principally 
along the lines of reduction of fuel consumption. The 
best results have been obtained from the use of 
automatic control of the fuel-air mixture, used in 
conjunction with an understanding of the most 
economical engine speed for any existing conditions. 
Limited experiments in flight carried out so far have 
resulted in a gain of 7 per cent in consumption. 

Experiments on compression-ignition engines have 
confirmed the views already held by the Committee, 
that the two-stroke engine holds the greatest promise 
fromthepointofviewoflightweight Competitively with 
the petrol engine. Successful flame traps, the general 
use of which has been considered to be satisfactory by 
the Aooidents Sub-Committee, have been produced. 

The investigations upon noise in aircraft have hot 
made much positive progress. It has been establ&hed 
that airscrew noise is so proportionately largo that until 
this can be greatly reduced, there is little gam in adding 
complications in order tosilence the engine eachaua*. 
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Applications of Statistical Methods 


S ECTIONS A* (Mathematics) and J (Psychology) 
of the British Association held a joint discussion 
at Leicester on September 12 on “The Validity and 
Value of Methods of Correlation*', which was opened 
by Prof. C. Spearman. One group of speakers doalt 
with statistical methods from a general point of view, 
with applications to a wide field, including medical 
and sociological aspects, while a second group re¬ 
stricted themselves to psychological applications, and 
in particular to Spearman's ‘two-faetor theory'. It 
will be simpler to separate those two groups here, 
although in the actual discussion they were mingled 
in a rather confusing manner. 

Dr. S. Dawson (Glasgow) gave a warning against 
the misuse of statistical measures such os correlation 
coefficients, which, as he showed by an example, con 
be sometimes very misleading. The statistician must 
not be content with such short cuts, but must be 
prepared to look beyond his coefficient to the actual 
data themselves. Dr. Dawson illustrated how this 
could be done by a reference to an investigation into 
Glasgow housing conditions. 

Dr. S. S. Wilks (Princeton) explained a now 
criterion for testing the mutual independence of 
several seta of traits. This criterion may be 
regarded as a generalisation of 1-U 1 , where if 
is the multiple correlation coefficient between 
one variate and several others. A full account 
of the subject will bo found in a recent number 
of Biometrika. 


Dr. J. O. Irwin (London) pointed out that there is 
a tendency for everyone to use coefficients of associa¬ 
tion, whether he understands them or not.' It is 
desirable not to rely solely upon such a coefficient, 
but to express results in a form which gives a physical 
or concrete moaning ; the more easily the result may 
be understood by an intelligent layman the better. 
Dr* Irwin then applied his principles to several 
examples, including an investigation into accident 
proneness at a naval shipyard, carried out for the 
Industrial Health Research Board. The results were 
illustrated graphically. 

Prof. R. A. Fisher (Rothamsted and London) 
summed up the discussion of this group of speakers. 
He emphasised that no data can absolutely prove a 
hypothesis, but they can disprove it, and it is the 
function of the statistician to devise tests which 
duffi indicate clearly when a hypothesis is to be 
rejected. For this purpose the statistician must 
know something about the quality of the experi¬ 
ments, and it is advisable for the experimenter 
to consult him before fixing the exact design of his 
experiments. 

Before summarising the remarks of the second 
group of speakers, who dealt with Spearman’s ‘two- 
factor theory*, it may be well to outline the main 
points of this theory. No such outline was given at 
the discussion ; in recent years the theory has become 
very widely known, and hence the speakers considered 
themselves justified in dealing only with its more 
obscure parts. 

It is an experimental fact that if a number of dis¬ 
similar mental tests are applied to a group of indi¬ 
viduals, and the coefficients of correlation between 
these tests are measured, then these coefficients, 
taken in bets of four, furnish what ore called tetrad 
differences, the numerical values of which are 


approximately zero. From this is inferred, by 
somewhat difficult reasoning, that the marks 
obtained by an individual in any particular test 
are the sum of two parts, one proportional to his 
general factor g t and the other proportional to 
his specific factor a for that particular test. It 
is tempting, but venturesome, to identify g with 
general intelligence or general mental energy, 
while a may be identified with special ability for 
some particular task. 

Prof. 0. Spearman (London) mentioned that he 
had recently returned from a tour of the United 
States, where he attended a number of psychological 
meetings in various contres, collecting all the objec¬ 
tions raised to the two-factor theory. He had 
tabulated these and indicated the appropriate reply 
in each case (a copy of this document was given to 
all present). He then dealt in detail with an objection 
raised by Prof. E. B. Wilson, that the value of g 
would be altorod by what mathematicians call a 
1 inoar transformation of tho tost scores. The roply is 
that this oan only be done by introducing into 
each of tho composite abilities negative elements 
exactly equal in influence to the positivo ones, 
which is in flagrant contradiction to psychological 
experience. 

A short but vigorous discussion foliowod. Dr. J. 
Wishart (Cambridge) pointed out that linear trans¬ 
formations of Wilson’s typo are never used by 
psychologists, so they need not worry over tho 
difficulties that would be caused if they did use 
them. 

Dr. W. Brown (Oxford and London) presented the 
results of an extensive research by Dr. W. Stephenson 
and himself, to test, with every precaution called for 
by the critics of previous investigations, the abilities 
of a large number of boys, all of nearly the same age, 
by means of nineteen carefully selected mental tests. 
The resulting tetrads were fitted to a smooth curve 
(exhibited on a large diagram at the meeting) and 
shown to conform closely with tho distribution which 
is to be expected from random sampling if Spearman’s 
theory is true. 

Dr. Wishart doalt soarchingly with the question of 
random sampling errors. He pointed out the great 
difficulties in deciding whether a distribution of 
tetrads, such as Dr. Brown’s, does really agree with 
that to be expected from random sampling. Possibly 
some of the difficulties oan be overcome by using a 
tetrad of product moments in place of that of corre¬ 
lation coefficients. Further work on these lines is in 
progress. 

Prof. H. T. H. Piaggio (Nottingham) analysed the 
results of Dr. Brown and others by the aid of a 
formula giving g in terms of the test results, but also 
containing an indeterminate portion. To make this 
portion negligible we need tests with a greater 
^-saturation. The same formula can be used to 
discuss the .transformations doalt with by Prof. 
Spearman, 

The discussion concluded with forty minutes of 
rapid questions and answers, which cleared up many 
points, and perhaps was the most valuable part of 
the proceedings. The collaboration of workers in two 
brandies of soionoe is not yet so common as it should 
be, but it is gratifying to notice that it appears to be 
on the increase. H. T. H. Piaggio. 
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Origin of 

PAPER on this subject was read on September 
7 by Dr. J. Pokomy (Berlin-Halensoe) before 
Section H (Anthropology) at the Leicester mooting of 
the British Association. He pointed out that people 
usually look for the Celtic cradle in south-west 
Germany and the Rhineland, where wo find the 
greatest number of Celtic river names, like Rhine, 
Danube, Tsar, etc,, and where later the historical 
Celtic La T6no culture originated from the western 
Hallstatt culture, which again is in many ways a 
continuation of the south German Tumulus culture 
of tho late Bronze Age. This Tumulus culture, so 
called because the dead wore buried under barrows, 
extended from Holland and middle Franco through 
South Germany as far as south-wost Bohemia. 

While northern Germany, between the Weser and 
the lower Odor, and southern Scandinavia were 
occupied by the yet undivided Teutons, the authors 
of the Nordic Bronze Age, eastern Germany as far as 
western Poland and Czechoslovakia was in the hands 
of the Umfield people of the Lausitz culture, so called 
because they burned their dead and put them to rest 
in extensive fields of cinerary urns. 

Of late, it has become ovidont that at about 
1200 b.c. very important movements of peoples and 
cultures, only to be compared to the wanderings of 
peoples at the beginnings of the Middle Ages, 
transformed the cultural aspect of the greater 
part of Europe. The Umfield people conquered in a 
strong westward movement all the lands of the 
Tumulus people, penetrating through southern 
France so far as Catalonia, at the same time con¬ 
quering the whole Alpine territory, north-eastern 
Italy, the whole of Hungary, and penetrating so far 
an Macedonia. In the territories of the Tumulus 
people they became finally absorbed by them. 
In this way the Celts of history came into exist¬ 
ence. 

Wo are fortunately in a position to solve the 
question os to the ethnological origin of the Umfield 
people. Their southward colonies spread chiefly in 
two directions ; to Hungary, where we find in earliest 
times the Illyrians, and through the Alps to north¬ 
east Italy, where we find the closely related Venetians, 
the ancestors of the modem Albanians. If Slavonio 
peoples had been the authors of the Lauaitz culture, 
we should find in the dawn of history Slavs in 
Dalmatia, Pannonia and Venetia instead of Illyrians 
and Venetians. A great number of Veneto-Illyrian 


the Celts 

place and river names in the Lausitz territory point 
in tho same direction : Tharondt in Saxony identical 
with Taranto in Italy, the river name Netee, older 
Natisus identical with tho Venetian river Natiso, the 
name of tho Slavonic Wends, taken over from the 
earlier Venetian inhabitants, ©to. Dr. Pokomy 
traced for the first time a great many Veneto-Illyrian 
names in Celtic territory, like the Veneti in western 
Gaul, the Boii in Gaul and Bohemia, and many names 
containing Indo-European which could not be ex¬ 
plained in Celtic, like tho Pictavi and Menopii in 
Gaul, and many river names originally ending in 
-apa or -apia. He also indicated important points 
in phonetics, grammar and word building which 
showed tho close relationship betwoen Celtio and 
Veneto-Illyrian, and many close analogies between 
Celtic and Balt-o-Slftvonic, which can only be ex¬ 
plained by the fact that the Illyrians, whose eastern 
neighbours had been the Baltic and Slavonic peoples, 
formed the bridge betwoen them. 

But to what nation did the other element in 
Celtic, the Tumulus, belong ? Considering the fact 
that by far the closest analogies to Celtic are found 
in the Italio languages, so that we may even speak 
of an original Italo-Celtio community, and that the 
first Aryan invaders of Italy (about 2000 B.o.) seem 
to have come from the same direction, from the 
northern slopes of the Alps near the upper Danube, 
the Tumulus people may be identified with the 
primitive Italo-Celts who remained in their old home 
after the Italio peoples left for the south. Their 
amalgamation with the Illyrian Umfield folk pro¬ 
duced the ancient Celtic nations, which are, of oourse, 
different from the modem Celt. The latter show in 
the whole structure of their language close affinity 
to the languages of the white Mediterranean peoples 
of northern Africa, who had brought megalithio 
culture to the British Isles, and in a strong degree 
absorbed the invading Celts. 

Tho relations between Teutonic and Celtic lan¬ 
guages were comparatively late; the apparent 
linguistic isolation of the former is easily explained 
by the fact that their southern and eastern frontiers 
were occupied by the Veneto-Illyrians, of whose 
language we know so very little. 

Finally, Dr. Pokomy directed attention to the 
fact that most of the Aryan elements in the language 
of the so-called Ligurians are also probably due to 
an Illyrian invasion. 



The 'Iconoscope* for Television 


T HE development of television on a practicable 
scale is being accelerated in many parts of the 
world by the application of the cathode ray tube. 
One of the most interesting of these applications is 
the 'iconoscope' described by Dr. V. K. Zworykin 
, in a paper presented to the Institute of Radio 
Engineers at the Chicago Convention last June, an 
abstract of which appears in the July issue of the 
American Journal Electronics, 

The iconosoope has several striking analogies to the 
human eye, With its retina of light-sensitive nerve 
cells. It consists of a cathode ray oscillograph tube 
in which the ‘screen’ is a plate covered by some 
three million small photoelectric cells, each con¬ 


nected through a small capacity to the electrical 
output circuit. A lens, external to the tube, focuses 
on this plate an image of the scene to be televised. 
Whenever the light of a bright part of the image falls 
on one of these minute photoelectric ceils, current 
from the cell charges up the small oondanser asso¬ 
ciated with it. Over the screen the charge on the 
condensers varies according to the illumination of 
the image. A cathode ray beam is now employed to 
scan this plate in the usual maimer. As this beam 
sweeps across a charged condenser, the charge is 
liberated and the discharge ourrent passes to the 
output circuit where it is amplified and transmitted 
to the receiver. 
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At the receiving end, the incoming pulses are used 
to modulate another cathode ray beam which, 
scanning a fluorescent screen, re-creates the original 
picture. Each photoelectric coll is very small and 
so the individual currents and capacities art' small. 
Thus the time required to charge and discharge t-lieso 
condensers is very short and pictures with rh many 
as 250 linos to the inch art' possible. 

The iconoscope tubes are about 10 in. long, with 
a bulb 8 in. in diameter, enclosing a mica sheet of 
dimensions about 4 in. X 5 in., which carries the 
three million independent, photoelectric cell units. 
The sensitivity of the device, at present, is approxi¬ 
mately equal to that of photographic film operating 
at the specs] of a cinema camera. Tim tube opens 
up possibilities for applications in many fields as an 
‘electric which is sensitive not only to the visible 
spectrum bill also to the infra-rod and ultra-violet 
regions. 


University and Educational Intelligence 

Cambridge. The Bonn YV. Levy researeh student¬ 
ship in biochemistry is vacant. Applications from 
candidates should be addressed to Sir Frederick 
Gowland Hopkins at the School of Biochemistry. 

A grace has been proposed to accept, the offer 
from the Empire Cotton Crowing Corporation to 
continue for a further period of five years its grant 
of £1,000 a year to the School of Agriculture'. 

Edinburgh.-- On October 11, Prof. Ivan do Burgh 
Daly, who has succeeded Sir E. Sharpey Schafer in 
the chair of physiology, delivered his inaugural address 
on “Perspectives in Physiology”, in which he examined 
some of the problems <»f organised touching and 
organised research in the subject. Lat er he referred 
to the Intimate relationship between physiologists in 
Edinburgh and at University College, London, which 
was initiated by the transfer in J83b of William 
Sharpey from Edinburgh to University College and 
has been continued by the exchange of men between 
the two seats of learning until the present day. 

On October 13, Prof. J. S. Haldane delivered to 
the Royal Medical Society (founded 1737) the 
inaugural address for the present session on “Vision 
of Brightness and Colour”, in which ho considered on 
what conditions brightness and colour depend, dis¬ 
cussed coloured shadows, the blue of the sky and the 
sea and other colour phenomena, and criticised some 
of the theories of vision. 

Glasgow. —Miss Maggie Donald Rankin lias given 
the sum of £20,000 for the purpose of medical rosoarch 
in connexion with the University. The managers of 
the fund are to give special consideration to the 
claims of cancer research, but are not restricted to 
this. 

A bequest of £8,000 by Miss Bethia Aitken Gray 
is to constitute an endowment fund the income of 
which is to form a bursary in engineering, to enable 
the holder to study the evolution of this science by 
travel abroad and inspection of great engineering 
achievements from the earliest times to the present 
day. The interesting suggestion is made that Egypt 
will provide a suitable field for the bursar to commence 
his studies. 

ft ^ 

London .—Dr. C. M. White, lecturer in oivil engineer¬ 
ing at Hinges College, has been appointed as from 
January 1* 1994, to the University readership in 


civil engineering tenable at the Imperial College—City 
and Guilds College. Mr. Harry Berry, head of the 
Department of Pharmacy at the Central Technical 
College, Birmingham, has been appointed as from 
January 1, 1934, to the University readership in 
pharmaceutics tenable at the College of the Pharma¬ 
ceutical Society of Great Britain. 

Sheffield. -Prof. J. B. Loathes, until recently 
professor of physiology in the University, has boon 
appointed emeritus professor. Mr. E. J. G. Bradford 
has been appointed lecturer in normal psychology in 
the Faculty of Medicine. 

Mr. A. Graham, lecturer in zoology, and Dr. W. 
Vincent, lecturer in mental diseases, have resigned. 

The Council has received a donation of £5,000 from 
Sir Robert Hadfield (see Nature, Sept. 16, p. 440), 
and the late Mr. Bernard Hobson’s collection of rocks, 
and microscopic slides with cabinets, from Mr. 
Wilfred Hobson. 


The “London University Guide” recently pub¬ 
lished by University Correspondence College, 32 Red 
Lion Square, London, W.C.l, presents in conven¬ 
ient ly compact form a series of readily intelligible 
summaries of regulations relating to matriculation 
and the external examinations of the University of 
London, together with syllabuses and advice as to 
textbooks. The methods of instruction by the 
Correspondence College tutors, whose names and 
qualifications are specified, and the fatalities provided 
for laboratory practice are fully described. Par¬ 
ticulars are given of the special subjects prescribed 
for examinations of the University of London for 
1934-35. 

The Council of the North East. Coast Institution 
of Engineers and Shipbuilders has made the following 
awards of scholarships and grants : Institution 
scholarship, value £100 a year, to William Leslie 
Stewart (Sunderland Technical College) ; grant of 
£50, to John Campbell Matthew (Sunderland Tech¬ 
nical College) ; Goorgo Mitchell Hnrroway scholar¬ 
ship, value £100 a year, to Guy Gowland Harforth, 
to enable him to study at Armstrong College for the 
degree of B.Sc. in naval architecture. The scholarships 
of Mr. E. J. C. Statham (1031 scholar) and Mr. 
John Cecil Brown (1932 scholar) have been con¬ 
tinued for a further year. The total value of the 
above scholarships and grants awarded by tho 
Institution is £450. 

The Institution of Electrical Engineers has awarded 
tho following scholarships for 1933, tho value and 
tenure of each of which is given in brackets : Duddoll 
scholarship (£150, three years), H. Haywood (Staveley 
Grammar School); Silvanus Thompson scholarship 
(£100, plus tuition fees, two years), P. L. Olsen 
(Messrs. C. A. Parsons and Co., Ltd.) ; Swan Memorial 
scholarship (£120, one year), D. A. Bell (Magdalen 
College, Oxford) ; David Hughes scholarship (£100, 
one year), R. C. Barton (University College, Cardiff) ; 
Salomons scholarship (£100, one year), R. S. Quick 
(University of Bristol); War Thanksgiving Education 
and Research Fund (No. 1) (£50 grant), R. G. Arm¬ 
strong (University College, London), (£50 grant) 
D. H. R, Whyman (University of Sheffield) ; Paul 
scholarship (£50, two years), R. P. Kinsey (Wands¬ 
worth Technical Institute) ; Thorrowgood scholarship 
(£25, two years), L. F. Tuff (London and North 
Eastern Railway). No award of the Ferranti scholar¬ 
ship was made. 
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Calendar of Nature Topics 

Red Squirrel 

At this time of the year, the nut-feeding of the 
two English squirrels, red and grey, makes the 
rodents more noticeable than is perhaps usual at 
other tiroes. The red or brown squirrel of England 
(Sciurus leucorons, Kerr) is subject to similar cycles 
of diseaHo as the voles and other rodents, and 
evidence seems to show that this, and not the increase 
of the alien grey squirrel (Sciurutt rarolinensis , 
Cmelin), is the cause of t he scarcity of brown squirrels 
in many places, especially where grey squirrels do 
not normally occur, as Lancashire (Middleton, Proc. 
Zoo. Hoc. London, October 11)30) ; a great decrease 
of red squirrels occurred in 1904-14. Harvie Brown 
(Proc. Hoy. Phys. Soc 1880-1881) described the 
earliest date it was recorded in Scotland as 1630, 
in Sutherland, and that if it was ever indigenous to 
south Scotland, it must have disappeared at a very 
early period, but since 1772, when specimens were 
released in Dalkeith Park, it became very widespread. 
The winter sleep of the rod squirrel has often been 
described as but a light one, and sj>ocimeiis arc often 
abroad in heavy frost. The autumn nut-gathering 
also sees a breaking up of the breeding territories 
formed in spring and summer (Eric Hardy, “Habits 
of Red Squirrel at Liverpool 1 ’, Naturalist, March 
1933) and an increased greyness in the coat. Millais 
has recorded a black specimen at Watford, 1865, 
and many albinos are on record. 

Grey Squirrel 

The seasonal change in the coat of the grey squirrel 
(Sciurus rarolinensis) with the speckling of silver- 
grey on the sides of the nock, flanks and hind quarters 
is becoming noticeable. Head and batik, however, 
are covert'd by a broad band of drab brown, which 
has led to confusion in eases with the red squirrel, 
though the absence of cur-tufts in the grey is 
distinctive. 

The first liberation of grey squirrels in Great 
Britain is uncertain ; the earl iost date on record is that 
of the release of two specimens by T. U. Brocklehurst 
at Hen bury Park, Cheshire, in 1876, but a specimen 
described as a grey Hquirrol in detail was shot near 
Llandisilio Hall, Denbighshire, October 1828, and 
others were stated to exist in parts of Montgomery¬ 
shire and Denbighshire (Cambrian Quarterly Mag., 
2, 361 ; 1830). This description does not indicate 

any confusion with the rod squirrel in winter coat. 
Afterwards there were some thirty-three centres of 
introduction of grey squirrels into tho British Isles 
between 1889 and 1930, and there is reason to 
believe tho species may cover the whole country with 
the possible exception of mountainous districts as in 
northern Scotland. 

During 1931 an epidemic, possibly of coccidiosis, 
caused a considerable reduction in tho numbers 
of grey squirrels in England, but in spite of persecu¬ 
tion, the species is now gradually extending its 
range, especially in the North Riding of Yorkshire, 

( Naturalist, January 1933). 

Pooock (Field, May 2 , 1931) suggests a possibility 
of grey squirrel mating with red. So far as is known, 
all the American squirrels introduced into the British 
Isles are Sciurus carolinensis leucotus , Gapper, which 
occurs throughout the north-eastern United States 
and south-eastern Canada, lat. 44°-$0° N. and long. 


65°-69° W. Adult specimens in England average 
600-700 gm. in weight, and their length, including 
tail, is about 200 mm. (Middleton). The food of the 
grey squirrels seems more varied than that of the 
red ; it includes a number of plants, birds’ eggs, and 
young birds, arid the species is, as proved, a serious 
pest to agriculture, so much so that an anti-grey 
squirrel campaign wax formed recently to combat it. 

Breeding of Barn-Owls in Autumn 

The owls (Striges) are amongst the least con¬ 
servative of birds in their times of breeding, and 
while March-May are the normal times when egg- 
laying starts in England, it is not uncommon for 
young owls to he in the riost so late os October, and 
many cases are on record for the white-breasted 
barn-owl (Tyto alba alba) % (Scott, Fie.UL Nov. 28, 
1931) ho late ax October 21, while Watorton in 1881 
recorded a pair hatching their young in Yorkshire on 
September 7 and further noted having found a brood 
of young barn-owls in late December, 1823. 

Wilson (British Birds, 23, No. 9, Feb. 1932) hax 
worked out the fledgling period in Cliexhire at 7 8 
weoks, though, of course, owls commence incubating 
when the first egg is laid. Incubation period varies 
from 32 to 34 days. In all probability the increased 
calling of owls in the autumn and winter months, 
particularly the tawny owl (Syrnium aluco), is a 
commencement of the courting season, for eggs of 
first clutches are not unusual in February. 

While the barn-owl frequently rears two broods in 
a season, the double brood is only occasional with tho 
tawny owl, while the short-eared owl (Asio f. flam - 
mens) sometimes rears threo, though tho little owl 
(Athene n. nocAua) and the long-oared owl (Asio o. 
otus) are believed to be single brooded. Blyth (Field 
Naturalists' Mag., 1) noted : “A nest of the barn-owl 
in this neighbourhood contained two eggs ; and 
when these were hatched, two more were laid, which 
were probably hatched by the warmth of the young 
birds ; a third laying took place after the latter were 
hatched : and the nest at last contained six young 
owls, of three different ages, which were all reared.*’ 

Surface Cultivation of Grass Land 

“Scarifying grass is a now practice of some ingenious 
gentlemen, but not yet become a common hus¬ 
bandry.” So wrote Arthur Young more than a 
century ago in regard to operations in the month 
of September. Since tliat time, it has been repeatedly 
shown that the proper surface cultivation of grass 
land ranks with manuring as a mode of improvement, 
and is in fact a necessary preliminary to mammal 
treatment on many types of hide-bound pasture. 
On well grazed land with a reserve of lime, hoof 
cultivation will usually do all that is necessary to 
preserve the surface free from an injurious covering 
of undecayed plant remains, but on acid soils in hay 
or light grazing, the '‘ingenious gentlemen” of Arthur 
Young’s time have carried the day. Ordinary 
harrows are scarcely severe enough to face the 
matted turf of such pastures, and special implements 
have been developed to open up the surface, tearing 
out fog and moss and mixing the peaty surface layer 
with fresh soil from below. This operation will be 
in progress from now onwards throughout the dead 
season, and in most cases phosphatic manure or lime 
will be applied at the same time to encourage the 
spread of the wild white clover that once more Buds 
a root hold in the broken surface. 
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Societies and Academies 

Paris 

Academy of Science*, August 28 ( C.R. , 197, 541-564). 
Hyacinthe Vincent : The role of coli bacillus 
intoxication in the etiology of certain mental troubles. 
Their cure by the anti-colibacillus serum. An 
account of cases in which the use of this serum has 
been successfully applied to the cure of psychoses 
hitherto considered as incurable. E. O. Lovett : 
Certain curves which generalise conics. J. Mirguet : 
Certain surfaces possessing a tangent plane. Jean J. 
Plaointeanu : Theoretical consi derat ions on the 
constitution of neutrons, positivo electrons and 
photons. The existence of negative protons. In an 
earlier note (C'.Ti., 196, 1474) the author formulated 
a hypothesis according to which a neutron is a 
complex elemont composed of a proton and an 
electron of negative kinetic energy. A recent note 
by I. Curie and F. .Joliet (C’./i., 197, 237) according 
to which a proton should be composed of a neutron 
and a positive electron is discussed, and shown to 
be a consequence of the author’s theory. Jean Louis 
Destouuhes : The principles of general wave 
mechanics and the connexions between the various 
abstract mechanics. A. P. Rollet and W. Graff : 
The thermal analysis of the system chlorine, phos* 
phoryl chloride. The thermal analysis of mixtures 
of chlorine and phosphoryl chloride shows the 
existence of a compound which appears to be a 
phosphorus oxytetrachloride, 2POCl s .Cl 8 . This new 
compound forms small yellow prisms and dissociates 
into chlorine and phosphoryl chloride at tempera¬ 
tures above —55° 0. S^bastien Sabktay : Antim¬ 
ony trichloride, a now reagent for the double* bond. 
Antimony trichloride in chloroform solution gives 
colour refictions with a large number of organic 
substances containing a double bond : certain ex¬ 
ceptions are noted. Michel Bolgarsky : Magnetite 
quartzites of the circle of Man and its neighbourhood 
(Cdte d’Ivoire). O. Duboscq and Mlle. 0. Tuzet : 
Some structures of the amphiblastules of the lime¬ 
stone sponges. 

Vienna 

Academy of Sciences, July 6, Ernst Bkittkl and 
Artur Kutzelnigg : Sorption of iodine vapour by 
vegetable fibres. As regards the amount of iodine 
taken up, the velocity of the sorption, and the 
colour of the sorbate, different vegetable fibres show 
marked differences. The phenomena depend also, in 
high degree, on the relative moisture content of the 
air, and, in the case of cotton, on the nature of the 
preliminary treatment of the fibres. Herbert 
Haberlandt : Additive coloration of fiuorito by 
calcium vapour. Elisabeth Matznku : Destruction 
of the atom by neutron emission (3). Hans Pettkrs- 
Son : Short-wave generator for spootrosoopio in¬ 
vestigations. A simple arrangement for exciting 
gases and vapours in narrow capillaries to intense 
luminescence is described, and various chemical and 
physical actions of the discharges thus produced 
are recorded. Georg Roller, Adolf Klein and 
Karl Pofl ; Saxatilic and caprario acids. The 
empirical formula of caprario acid is changed from 
to C ie H u O„ and the acid is regarded as 
contain|ng two phenolic complexes, atranol and prob¬ 
ably oroinol i an oxylactone ring is possibly present. 
For saxatilic acid the empirical formula ie probably 
Cit&uOw or CnHiAo. Wilfrid Oberhummkr : 


The reaction of aliphatic imino-ethers with hydrazine. 
Martin Koflkr : The daily course of the atmo¬ 
spheric pressure. The hypothesis is advanced that 
the complex diurnal variation of barometric pressure 
comprises two superimposed simple waves : the 
morning wavo, intimately connected with the daily 
increase in temperature of the lower air layers, and 
the evening wavo, which is probably related causa- 
tively with the daily fall in temperature of the free 
atmosphere. Rudolf Allhrs and Josef Brill : 
Behaviour of the blood-sugar of the pigeon under 
the action of centrally acting poisons. Experiments 
with araytai, morphine, urethane, chloral hydrate, and 
paraldehyde) show that, in many respects, the reaction 
of pigeons towards these substances is different from 
that of mammals, and that tho physiological effects 
of poisons depend on the region of tho eontral norvous 
system which is attacked. F. GrOter, A. Staheh 
and E. Stein ach : Overcoming sterility in oxon and 
cows with the sexual hormone (progynon) (1). 
E. Stein ach and H. Run : Removal of tho psychic 
and somatic consequences of castration by the male 
sexual hormone (proviron). H. Run : Psychic 
fominisation and hermaphrodisation of males by the 
female sexual hormone (progynon). Max Haitinger : 
Fluorescent phenomena of cerium and other rare 
earths. A method is described by which the marked 
fluorescence of these rare earths in borax and phos¬ 
phate beads and also their fluorescence spectra may 
bo observed and rendered available for analytical 
purposes. Much greater sensitiveness than that of 
absorption spectra is achieved. Franz Hekitsch ; 
(1) Age of the “Trogkofer* calcareous of tho Carinthian 
Alps. (2) Braehiopod fauna from the Nassfeld strata 
of the Carinthian Alps. J. Rihser : Relations 
between rate of germination and rate of growth of 
seedlings. With seeds the germination of which has 
been accelerated by treatment with chemical agents, 
the rootlets grow at tho same rate as with untreated 
seeds. P. Lambert Fries : Continuous representa¬ 
tions of straight lines on metric spaces. Alfred 
Basoh : Geometry of the Laplace field. H. 
Rausurer : Counting of condensat ion nuclei in 
closed vessels. Etjgen Guth : (1) Semivectors, 

spinors and quaternions. (2) Simple derivation of 
the representation of the orthogonal transformations 
in three and four real variables by quaternions. 
Wilhelm Lenk : Investigations on the structure of 
spoken sounds. R. W. F. Rohlrausoh and F. 
Koppl : The Raman spectrum of organic substances 
[isomeric paraffin derivatives (4)]. Fifteen compounds, 
comprising sec.-butylaminc, morcaptans, alkyl 
chlorides, and six isomeric amyl alcohols, have been 
examined. The results now obtained in the mer¬ 
captan series are analysed, conclusions boing drawn 
concerning the molecular form and the activity of 
the free rotation. The spectra of the alcohols with 
branched side-chains exhibit signs of the presence 
of different molecular forms. 

Sydney 

Royal Society of New South Wales, August 2. C. A. 
Sussmiloh : Devonian formations of the Randos 
District. This district lies immediately to the west 
of the town of Randos on the Sydney - Mudgee railway 
line. Thd Devonian strata are divisible into two 
series—the older one of Middle Devonian age and 
the younger one of Upper Devonian age. Tho Middle 
Devonian series is characterised by extensive beds 
of limestone which are quarried for the manufacture 
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of cement. These limestones are crowded with fossils, 
mainly fossil corals. In the shales underlying the 
limestone, an abundance of Middle Devonian brachio- 
pods has been found while immediately above the 
limestone some trilobitos have been collected. The 
Upper Devonian strata consist mainly of massive 
quartzites containing marine fossils. They rest upon 
the Middle Devonian strata without any apparent 
unconformity. Both series of strata have been 
strongly folded along the axis which trends about 
N.25° W. and these folded strata are truncated by 
an extensive peneplain developed during Carboni¬ 
ferous and oarly Permian timos, R, J. Noble : 
Cultivation of mushrooms. The mushroom is regarded 
mainly as a delicacy rather than an article of high 
food value, but such is its popularity that the trade 
in Europe and America has now reached enormous 
proportions. Some 20 million pounds are sold in 
America each year, while at bausannn, Switzerland, 
the market last year amounted to 72,121 lb. The 
latter were mainly collected under natural conditions, 
and included 41 genera and 173 species. The culti¬ 
vation of the common mushroom originated in 
Franco in the latter part of the seventeenth century 
and commenced in the United States during the 
latter portion of the nineteenth century. Sporadic 
attempts only have been made to establish the 
industry in Australia, but experience of the past few 
years has shown that no real difficulties are encoun¬ 
tered in the production of crops providing that 
conditions can be arranged to maintain an air 
temperature at about 00° F. and an atmospheric 
humidity at about 80 per cent during the growing 
period and that suitable materials are used. Stable 
manure and straw have been found moHt satisfactory 
for preparation of compost, and selected strains of 
mushrooms have been utilised for preparation of 
high quality pure culture spawn. 


Forthcoming Events 

[Meetings marked with an asterisk are open to the puhlie.] 

Monday, October 23 

University College, London, at 5.30.—Prof. Charles 
Singer : "The Development, of the Study of Man.”* 

Tuesday, October 24 

Royal Society of Arts, at 4.30.—VV. Nowell: "The 
Agricultural Research Station at Amani.” 

Royal Institution, at 5.1.5.— Prof. G. Elliot Smith: 
"The Nervous System” (succeeding lectures on Oct. 31, 
Nov. 7 and 14). 

Eugenics Society, at 5.30—(in the rooms of the Linnean 
Society, Burlington House, London, W.l).—Dr. Binnie 
Dunlop : "Eugenics, Present and Future.”* 

Thursday, October 26 

University of London, at 5.30—(at King’s College).— 
Prof. Martin Knudsen : "Some Aspects of the Kinetic 
Theory of Gases” (succeedbig lectures on Nov. 2 and 9).* 

Institution of Electrical Engineers, at 6.—P. V, 

Hunter, president: Inaugural Address. 

Friday, October 27 

Royal Astronomical Society, at 4.30.—Discussion on 
"Solar and Terrestrial Relationships” to be opened by 
Prof. S. Chapman. 

Institution of Mechanical Engineers, at 6.— Alan E. 
L. Charlton : Presidential Address, 


Royal Institution, at 9.—Prof. E. V. Appleton: 
"Radio Observations during the International Polar 
Year, 1032-33.” 

Institution or Chemical Engineers —(in the Institution 
of Civil Engineers, Great George Street, Westminster, 
London, S.W.l). Prof. G. T. Morgan : " Engineering in 
the Service of Chemical Research.”* 


Official Publications Received 

Great Britain and Ireland 

Eton College Natural History Society. Annual Report 1932-33. 
Pp. 42 + 5 plates. (Windsor.) 6*. 

Journal of Mm Royal Statistical Society. New Serin#, Vol. 96. 
Part 4. Pp. 545-700+xvi. (London : Royal Statistical Society.) 
It. ti d. 

University of Manchester : Faculty of Technology. Prospectus of 
University Courses in the Municipal College of Technology, Session 
1933-34. Pp. 382. (Manchester.) 

Department of Scientific and Industrial Research. Building Science 
Abstracts, Vol. 6 (New Series), No. 8, August. Abstract# Nos. 1266- 
1449. Pp. 249-2K4. (London : 11.M. Stationery Office.) I*. 6d. net. 

Department of Scientific and Industrial Research. Report of the 
Forest Products Research Board, with the Report of the Director of 
Forest Products Research for the Year 1932. Pp. vl+58+9 plate#, 
(London : ii.M. Stationery Ulfioo.) U, net. 

University of London : University College : V'acuity of Medical 
Sciences. University Centre for Preliminary and Intermediate Medical 
Studies: Courses for Dental Students, Session 1033-1934. Pp. vi + 
27L~30<i I 12. (London: University College.) 

lkTlot-VVatt College, Edinburgh. Calendar, Session 1933-1934. 
Pp. .'447. (Edinburgh.) 1#. 

Transactions of the Institution or Chemical Engineers. Vol. 10, 
1932. Pp. 191. (London.) 

Forestry Commission. Interim Report of the Inter-Departmental 
Home-grown Timber Committee, 1933. Pp. 19. (London : H.M. 
Stationery Office.) id. net. 

Oth hr Countries 

Journal of the Indian Institute of Science. Vol. 10A. Part. 3 : 
Indian Medicinal Plants. Part 1 : Witkanin wmmjeru ■ Part 2 : 
Swertla ehirreta. By D. N. Majumdar and P. C. Gulin, Pp. 29-40. 
12 annas. Vol. lfiA, Part 4 : i. The Colouring Constituents of Alkanet 
Root {Anehimi tincUnia, Lam.), Part l : The Constitution of Alkannln, 
by Manges!) V. Bet rube t ami UopAl Chandra Chakravarti; U. Note 
on the Constituents of the Wax from Alkanet Root, by M. V. Betrabet 
and G. C. CliakravarU. Pp. 41-54. 1 rupee. Vol. 16 a, Part 5 : The 
Velocity of Alcoholysis of Esters of Dibasic Acids. By Z. H. Patel 
and U. E. Watson. Pp. 55-09. 12 annas. (Bangalore.) 

Scientific Papers of the Institute of Physical and Chemical Research. 
Nos. 440-447: On the Mechanism of Spontaneous Expulsion of 
Wistaria Seeds, by Torahlko Terada, Moris'! Hlrata and Tyokurfl 
Utigasakl ; Rigidity of Wistaria Pod, by Moriah Hlrata : On tho 
Spark Ignition of Low Inflammable Has Mixtures, Part 2 ; A Hpoctrn- 
graphic Examination of the Ignition Spark, by Kiynhlko Yumoto; 
Die anomale Ueilexlon der selmeilen Klektroncu an die Einkrlstall- 
obertiflche, von Selshi Kikuchl und Sldgeo Nakagawa ; Rflntgeno- 

g ranhlache Untersuchungon fiber die natfirllchen und regenerterton 
eldun, von Icldro Sakurada und Keiroku Hutino : Wachstumariohtung 
der nadfilbnnigrn Kristalle von Olukosepen tare tat und Colloblosookt- 
acetafc, von Keiroku Hutino ; Studies on the Constituent# of "Ginkgo 
Bilolm L." Leaves, Part- 3, by Shu Furukawa ; Studies on the Con¬ 
stituents of "Ginkgo Biloha L.” Leaves, Part 4, by Shu Furukawa. 
Pp. 238-285+plates 19-29. (Tokyo: Iw&nawi Shoton.) 70 sen. 

Proceedings of the Physlco-Mathematlcal Society of Japan. Third 
Series, Vol. 15. No. 8, Aug. Pp. 291-336. 70 sen. Third Series, 

Vol. 15, No. 9. Sept. Pp. 33/-370. 70 son. (Tokyo : Iwaruwnl Bhoton.) 

Southern Rhodesia : Geological Survey, Bulletin No. 26: The 
Gold Outputs and Mining Activity of Southern Rhodesia, 1907 to 
1932. By H. Brooke Norris. Pp. 20 + 2 plates. (Salisbury.) 3d. 

Cornell University Agricultural Experiment Station. Bulletin 554 : 
Cost Account* on New York Farms. By J. F. Harriott and L. M. 
Vaughan. Pp, 67. Bulletin 655 : Relation of Community Area# to 
Town Government in the State of New York, By C\ E, Wasson and 
.Dwight Sanderson. Pp. 66. Bulletin 566 : Freezing Injury to the 
Roots and Crowns of Apple Trees. By H. M. Thomas and L. H. 
MacDanJels. Pp. 23. Bulletin 657 : Fire Blight of Pear and Apple, 
By H. E. Thomas and K. G. Parker. Pp. 24. Bulletin 664 : Lettuce 
Production on the Muck Solis of New York. By J, B. Knott. Pp. 47. 
Bulletin 566 : (kipper Seed Treatment# for the Control of Damping- 
Off of Spinach. By P. P. Pirone, A. G. Newhall, W. W. Sritart, J, G. 
Horsfall and A. L. Harrison. Pp. 25. Bulletin 667 : Tho Sow and 
Crop Production in Genesee County, New York. Part 1 : Soils and 
Field Crons, by A. F. Gustafson ; Part 2 : Pastures, by D. B. John* 



Growing of Vegetable Crops. By G. M. Tait and J. R. Knott. ?p< 
19. Bulletin 575 : Soils In Relation to Fruit Growing in New York. 
Part 3 : Homo Physical and Chemical Properties of the Soil# of the 
Hilton and Morton Areas, Monroe County, and their Relation to 
Orchard Performance. By Joseph Oflkamp and L. V. Batjer. Pp. 84. 
(Ithaca, N.Y.) 

Ingenl rvldemkabehge Skrifter. A, Nr. 86 : Hub-Harmonics In 
F,? rce ,?, ^illation# in Dissipative Systems. By P. 0. Pedersen. Pp. 
S8. (Copenhagen; «. R. (TOa <L> 8.00 kr. 

Reports of the Newfoundland Fishery Research ComxniMicm. VdL 
2 ,No.l: Annual Report, Year 1084. Pp. 127 + U plates. (St. John's.) 
1 dollar. ■ 
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Science and Social Problems 

W HEN the Council of the British Association 
meets next month, it is expected to have 
before it the resolution adopted by the General 
Committee at the reoent Leicester meeting “to 
request the Council to consider by what means 
the Association, within the framework of its 
constitution, may assist towards a better adjust¬ 
ment between the advances of science and social 
progress, with a view to further discussion at the 
Aberdeen meeting”. The resolution may be 
regarded as arising from a pronouncement made 
by Sir Frederick Gowland Hopkins in his presi¬ 
dential address and from an evening discourse by 
Sir Josiah Stamp on the relation of science to 
economic progress. The president gave, in the 
course of hie address, an admirable exposition of 
the importance of biology to social progress and 
referred to the necessity of bringing into our 
statesmanship the guidance of biological truth. 
He also pointed out that the gifts of science and 
invention to humanity at large are immense 
enough to outweigh their misuse for purposes of 
destruction and other evils. 

Arising out of these addresses the relationship 
between science and existing social and economic 
conditions has been widely discussed in the news¬ 
paper Press, particularly the Daily Herald , to the 
columns of which Mr. Ritchie Calder is contributing 
a series of articles on possible means by which 
science can help solve some social and ethical 
problems. In a message to Mr. Caldor, published 
in the Daily Herald of October 12, Sir Frederick 
Hopkins gave his support to the proposed 
investigation in the following words : 

“It is sure that the feeling is widely spread 
to-day that while scientific research has produced 
countless gifts for humanity, scientific thought has 
been too little directed to the problem of removing 
those hindrances and inhibitions which prevent 
these gifts from making for human happiness and 
social progress. 

“While it should, doubtless, be realised that 
the mind of the successful investigator is apt to 
be highly specialised and that to tempt him from 
the laboratory into the arena might be neither 
wise nor profitable, science nevertheless has 
representatives both qualified and free to give 
thought to wider issues, and it is perhaps true 
that they have failed hitherto to realise that it 
may be for them, rather than for the politician, 
to solve the problem in question, 

4 The problem is so difficult that I think most 
scientific men will agree with you that the time 
has come for concerted thought and aotion and 
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will welcome the investigation which you are to 
make in the Daily Herald to emphasise its urgency 
and to assist towards a solution/ 1 

With the general support thus afforded to a 
scientific inquiry into the causes of existing social 
problems, most of us would be in complete agree¬ 
ment, and also that some scientific workers may 
usefully take part in investigations of this kind, 
as citizens in a community depending upon 
scientific work for its position and maintenance. 
As Sir Frederick is both president of the Royal 
Society and of the British Association, his pro¬ 
nouncement is of high significance ; but it must, 
of course, be road as a personal view and not as 
committing either of the bodies of which he is 
the distinguished head to action upon the subjects 
involved. 

The British Association has had before it on 
several occasions the question of extending its 
influence to fields other than those comprehended 
in its sections. It may be remembered that 
thirty years ago Sir Norman Lockyer, in his 
presidential address to the Association on “The 
Influence of Brain Power on History”, showed 
that scientific developments had a much greater 
influence upon the progress of events than political 
action. He hoped that one result of his address 
would bo an extension of the public activities of 
the Association ; and on the day following his 
address the Conference of Delegates of Correspond¬ 
ing Societies passed a resolution that “it is desirable 
that scientific workers and persons interested in 
soience be so organised that they may exert 
permanent influence on public opinion . . . and 
that the Counoil be recommended to take steps 
to promote such organisation”. To Lockyer's 
disappointment, however, the Council decided not 
to take the action he desired ; and it became 
clear that if his objects were to be aohieved a 
new organisation would have to be formed. The 
result was the foundation in 1905 of the British 
Soience Guild “to promote the application of 
scientific methods and results to social problems 
And public affairs”. 

Six years ago it was reported at the Leeds 
meeting of the Association that the Council had 
considered the possibility of inviting the co¬ 
operation of the British Science Guild for the 
promotion of objects of common interest; and a 
joint committee of the two bodies prepared a 
report in which the general methods by which 
such a fusion might be effected were outlined. 
When, however, this report tome before the 
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General Committee, it was opposed on the grounds 
that the Association should conoem itself with 
scientific work only, and not with the social 
consequences, which might be left to other bodies. 
The result was that the report was referred back, 
and nothing more was heard of it. 

The social implication of science came up again, 
however, at the meeting of the Association in 
York last year, when the president, Sir Alfred 
Ewing, pointed out that man was ethically un¬ 
prepared for the great bounty of the engineer, 
and that certain of the results of scientific 
development had been consequently perverted. 
Related problems were discussed by Prof. Miles 
Walker in his address as president of the Engineer¬ 
ing Section at the Bame meeting ; and, in addition, 
he emphasised the contribution which the engineer 
and man of soience could make in economic and 
social matters, and in the amelioration of the lot 
of mankind. 

As the direct outcome of this addresB the 
Engineering Section passed a resolution supporting 
the views expressed, and urging that the Govern¬ 
ment should invite the leading scientific societies 
and institutions to appoint in conference represen¬ 
tatives to oo-operate with the Government in 
formulating plans for dealing with social and 
economic* problems associated with progressive 
science and invention. This resolution was, how¬ 
ever, not adopted by the Committee of Recom¬ 
mendations, and was, in consequence, not passed 
on to the Council for consideration. While, there¬ 
fore, much attention was given in the public and 
scientific Press to the pronouncements made by 
Sir Alfred Ewing and Prof. Walker, the Council 
did not act on the lines suggested or issue any 
statement relating to it. As the result, however, 
of the resolution passed by the General Committee 
at the Leicester meeting, the Council is now 
expected to give attention to the subject and to 
take action upon it. 

It may greatly be doubted, however, whether the 
British Association, either through its Council or 
the Sections, is competent to undertake the pro¬ 
posed inquiry into the ethical and social conse¬ 
quences of scientific progress. The Association 
is only in session for a week annually, and though 
the Council meets several times during the inter¬ 
vening period, and may act independently, the 
Sections themselves are in being only dotfhg 
the annual meeting. Moreover, while the members 
of the Council, or of sectional committees, ire 
familiar with their own J^iculatfleldA of sejto^c 
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work, few of them take active interest in other 
branches of science, and fewer care to concern 
themselves with ethical or social standards, 
except as citizens in a civilised community. 

A characteristic of the scientific man is not to 
express an opinion upon a subject outside that of 
which he has particular knowledge; and if this is 
aooepted as a sound principle, it would surely 
be a mistake for representatives of physios, 
chemistry, biology and other branohes of natural 
science to take upon themselves the responsibility 
of surveying social conditions and offering solu¬ 
tions to ethical problems of modem civilisation as 
shaped by science. It is true that membership 
of the British Association is open to any member 
of the public, without qualification, but it is true 
also that all the affairs of the Association are 
managed by members engaged in scientific work, 
and that the laity is not represented upon its 
Council or committees. We are not objecting to 
this limitation but merely using it to suggest that 
these bodies are not necessarily in contact with 
the public mind or qualified to give it guidance. 
Scientific workers would probably resent advice 
from politicians or social reformers upon the 
merits of their investigations or the desirability 
of restricting the range of them ; and they might 
expect a similar reoeption for their views if they 
express opinions upon subjects not their own. 

If, however, we may judge from past experi¬ 
ence, the British Association may hesitate to 
take up questions outside its own special 
sphere, and with which its members have no 
particular qualifications to deal. Social problems 
will not be solved merely by the advice of the 
British Association or any other scientific organisa¬ 
tion. Advice is one step ; the acceptance of advice 
is another. Before scientific advice is appreciated 
and accepted there is considerable work to be 
done. Is it not true that there is a mass of import¬ 
ant ‘business people* who are suspicious of the 
pronouncements of persons whose lives are spent 
in the rare and protected atmosphere of ‘science’ ? 
Neither the British Association nor even the 
Royal Society could carry out the educational 
work needed to make scientific methods under¬ 
stood and their influence effective. They must 
have the aid of people and organisations in touoh 
with every possible grade of society. As a first 
«tpp, then, we would suggest the organisation of 
a Bqmewh^t unofficial committee of representatives 
of such bodice os the British Association, Royal 
SoObtyf British Scienoe Guild, Federation of 


British Industries, Association of Teachers in 
Technical Institutions, Rotary Movement, Workers’ 
Educational Association, British Institute of 
Adult Education, and others in contact with social, 
and industrial conditions. Such a committee might 
do much to remove the suspicion with which scienoe 
is often regarded by so-called practical men of affairs.. 

Whether it is the function of scientific workers 
to take an active part in social propaganda, or be 
influenced by the ethioal aspects of their results, 
may be disputed ; and in any event it cannot be 
taken for granted. The antithesis of science and 
ethics and the implication that scientific research 
may be unethical rests on a confusion in thought. 
The business of science is the pursuit of know¬ 
ledge and its systematisation when acquired. 
Honce no body or organisation concerned with 
the promotion of scientific research, as such, is 
called upon to pass a moral judgment upon the 
scientific conclusions of which it has accepted, or 
is testing, the validity. Such a body is bound to 
accept the increase of knowledge as ethical, that 
is, in the long run for the greatest good of the 
greatest number. 

It is understood, of oourse, that scientific 
investigations, when applied to human affairs, 
may be beneficial in certain conditions and in 
others may be harmful. Thus the present economic 
dislocation and unemployment are commonly 
regarded as due to the application of science to 
the improvement of the technique of production, 
which has displaced labour and led to over¬ 
production. To allow this view to affect the 
application of the results of scientific research to 
the problems of industry and to slow down im¬ 
provement in technique, would be as big a blunder 
(or even bigger) than it would have been to give 
way to popular clamour when the introduction of 
machinery in industry a hundred years ago was 
opposed on the ground that it displaced labour. 
There was greater distress and a far higher pro¬ 
portion of unemployed then than there is to-day, 
and the standards of living were much lower. 
Scienoe has provided rich treasures, but the 
Community has not made the best use of them. 
How to adjust social and economic conditions to 
progressive scientific knowledge is not the function 
of the British Association or any other body 
concerned mainly with the promotion of such 
knowledge. What could undertake ‘such work 
more appropriately is a council or committee 
having upon it leading representatives of the 
social, as well as of the natural, sciences. 
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William and Caroline Herschel 

The Herschel Chronicle : the Life-Story of William 
Herschel and his Sister Caroline Herschel. Edited 
by his Granddaughter Constance A. Lubbock. 
Pp. xi 4-3884 8 plates. (Cambridge: At the 
University Press, 1933 .) 21*. net. 

T is somewhat rare to find the. bonds of family 
affection so strong as they were in the Herschel 
family. Between William and his sister Caroline, 
who wrote of him as “the best and dearest of 
brothera”, they were particularly strong. The 
lives of these two members of the family were so 
intertwined that a biography of either must 
necessarily be to a large extent a biography of the 
other also. 

In this volume under notice, Lady Lubbock has 
given an intimate and fascinating picture of the 
lives of William and Caroline, based upon Caroline’s 
very full “Journals” and the brief autobiographical 
notes left by William. She has not attempted to 
give a detailed account of William Herschel’s 
scientific work, though some allusions are neces¬ 
sarily made to his discoveries and theories. It is 
the human side of their life-story which is pre¬ 
sented. The story of the organist, whoso interests 
were gradually diverted from music to astronomy, 
and who finally became the most famous astro¬ 
nomer of his age, will always have a strong human 
appeal. 

William’s early interest in astronomy and 
philosophy was no doubt due to the influence of 
his father. Caroline writes: “My Father was a 
great admirer of astronomy and had some know¬ 
ledge of the science : for I remember his taking me 
on a clear frosty night Into the street, to make me 
acquainted with several of the beautiful constel¬ 
lations, after we had been gazing at a comet 
which was then visible. And I well remember with 
what delight he used to assist my brother William 
in his philosophical studies, among which was a 
neatly turned globe, upon which the equator and 
the ecliptic were engraved by my brother.” When 
William had settled in England and had success¬ 
fully established himself in the musical world he 
spent most of his leisure time in reading mathe¬ 
matical works, such as Smith’s “Harmonics” and 
Madaurin’s “Fluxions”. Herschel wrote in a 
letter to 3 >r. Hulfctm: “Many times after a fatiguing 
day of 14 to 16 hours spent in my vocation, I 
retired at night with the greatest avidity to 
unbend the mind (if it may be so called) with a 
few propositions in Maclaurjn's ‘Fluxions' or other 


books of that sort. Among other mathematical 
subjects, Optics and Astronomy came in turn, 
and when I read of the many charming discoveries 
that had been made by means of tho telescope, I 
was so delighted with the subject that I wished 
to see tho heavens and planets with my own eyes 
thro’ one of those instruments”. 

In 1772 , William brought Caroline to England 
to train her as a public singer. On reaching 
London, says Caroline, “in the evening, when the 
shops were lighted up, we went to see all that was 
to be seen in that part of London : of which 1 
only remember the optician shops, for I do not 
think we stopt at any other”. William was now 
beginning to take astronomy seriously. He bought 
some object glasses and made tubes for them, one 
as long as thirty feet. Finding these long tubes 
almost impossible to manage, his thoughts turned 
to reflectors. At first he hired a two-foot Gregorian 
telescope but soon conceived the idea of making 
one for himself. “I was informed that there lived 
in Bath a person who amused himself with re¬ 
polishing and making reflecting mirrors. Having 
found him out, he offered to let me have all his 
tools and some half-finished mirrors, as he did 
not intend to do any more work of that kind. 
The 22nd of September, when I bought his ap¬ 
paratus, it was agreed that he should also show 
me the manner in which he had proceeded with 
grinding and polishing his mirrors, and going to 
work with these tools I found no difficulty to do 
in a few days all what he could show me, his 
knowledge indeed being very confined.” Now 
began a period of feverish activity in telescope 
construction, the whole house being given up to 
it, to Caroline’s dismay. She writes: “To my 
sorrow I saw almost every room turned into a 
workshop. A cabinet maker making a tube and 
stands of all descriptions in a handsome furnished 
drawing-room. Alex putting up a huge turning 
machine ... in a bedroom for turning patterns, 
grinding glasses and turning eyepieces, etc.” 

At this time, Herschel was fully occupied with 
his musical engagements but “Every leisure 
moment was eagerly snatched at for resuming, 
some work which was in progress, without taking 
time for changing dress, and many a lace ruffle 
was torn or bespattered by molten pitch. . . . 
My time was so much taken up with copying 
music and practising, besides attendance on my 
Brother when polishing, that by way of keeping 
him alife I was even obliged to feed him by putting 
the vitals by bits into his mouth i—this was oxjm 
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the ease when at the finishing of a 7 feet mirror 
he had not left his hands from it for 16 hours 
together. And in general he was never unem¬ 
ployed at meals, but always at the some time 
continuing or making drawings of whatever came 
into his mind. And generally I was obliged to 
read to him when at some work which required 
no thinking ; and sometimes lending a hand, I 
became in time as useful a member of the work¬ 
shop as a boy might be to his master in the first 
year of his apprenticeship." 

Caroline was gradually becoming indispensable 
to her brother and had to make up her mind to 
sacrifice her ambition to earn her own livelihood ; 
coming, as this did, at the time when success seemed 
within her grasp, her disappointment must have 
been great. But her devotion to her brother 
enabled her to bear it uncomplainingly and, 
thenceforth, she set herself to assist William in 
his astronomical work. Under his tuition she 
studied algebra, geometry and trigonometry. Her 
nephew, afterwards Sir John Horschel, said of her: 
“She had nothing of mathematical genius, but her 
extraordinary jK>wers of application in long- 
continued effort, with her extreme accuracy in all 
she did, were of as great practical value to my 
Father as if she had had far greater mathematical 
knowledge—perhaps more". 

Horschel jumped into fame in 1781 by his dis¬ 
covery of Uranus. It was due to the high quality 
of his mirror and eyepieces that he was able to 
notice that the comet (as it was at first thought 
to be) had a larger imago than the stars. Messier 
wrote to him: “It [this discovery] does you 
the more honour, as nothing could be more difficult 
than to recognise it, and I cannot oonceive how 
you were able to return several times to this star 
—or comet—as it was absolutely necessary to 
observe it several days in succession to perceive 
that it had motion”. 

Herschers statements as to the magnifying 
powers ho had used, 932 , 1536 , 2010 , etc., were 
regarded by many of his contemporaries as wild 
exaggeration, being far in exoess of the powers then 
generally used. In a letter to Dr. Watson, Herschel 
wrote: ”1 do not suppose there are many persons 
who could ©Ten find a star with my power of 
6450 , much less keep it, if they had found it. 
Seeing is in some respect an art, which must be 
learnt. To make a person see with suoh a power 
is neatly thp same as if I were asked to make him 
play one pf Handel's fugues upon the organ* 
Manya night have 1 been practising to see, and 
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it would be strange if one did not acquire a certain 
dexterity by suoh oonstant practioe.” 

In 1782 Herschel accepted, at some pecuniary 
sacrifice, an appointment as King’s Astronomer at 
a salary of £200 per year, and moved with his sister 
to Datchet, near Windsor. He was then forty- 
three years old and was henceforth able to devote 
his time entirely to making telescopes and to 
observing. In both he was very assiduous; he 
was acoustoraed to observe the whole night 
through, whenever it was clear, always in the open 
air. “When the waters were out round his garden, 
ho used to rub himself all over, face and hands, 
etc., with a raw onion, to keep off the infection of 
the ague, which was then prevalent; however, he 
caught it at the last.” Caroline was the assiduous 
helper, writing down the observations as they 
were made by William. In 1783 , the large 20 -foot 
reflector was finished. The great 40 -foot telescope, 
towards which the King had given £ 4,000 and 
£200 per year for maintenance, was comploted in 
1789 . This telescope did not justify Herschers 
hopes. It was too large and cumbersome for 
regular use, requiring the attendance of two work¬ 
men to move it during observations. The mirror, 
moreover, was of such composition that it tarnished 
very rapidly. Most of HerscheFs discoveries were 
made with the 20-foot telescope. 

William’s marriage in 1788 was a great blow to 
Caroline, who later destroyed every page of her 
“Journal” for the nine years after that event. But 
gradually the woimd healed. The birth of a son, 
John, completed the reconciliation which her love 
for her brother and the friendliness of her sister- 
in-law were inducing. This period was, from the 
astronomical point of view, the most important in 
her life. She had discovered her first oomet in 
1786 , during William’s absence in Hanover. From 
1788 to 1795 she discovered six more and in 1807 
an eighth. Thereby she established a reputation 
as an independent observer. 

Systematic sweeping by William Herschel for 
nebulee, clusters and double stars ended in 1802 , 
but he continued to observe objects of interest for 
many subsequent years. His labours by day and 
by night had gradually enfeebled his constitution. 
Caroline remainod faithful to the last. She writes : 
“The time required for this purpose, I could only 
obtain by making uso of most of the hours which 
are generally allotted to rest, as during the day 
my time was spent in endeavours to support my 
dear Brother in his decline. And besides the hope 
that we might continue yet a little longer together 
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began to forsake me, for my own health and spirits 
were in that state that I was in dayly expectation 
of going before”. But she lived to attain the age 
of ninety-seven years, surviving her brother by 
twenty-five years. 

William by his star-gauges, studies of double 
stars and of nebula) had completely revolutionised 
sidereal astronomy. Coelorum perrupit claustra is 
his most fitting epitaph. The best memorial to 
Caroline is her share in the labours of William, 
without which his discoveries would not have 
been possible. 

The volume contains a number of illustrations, 
including reproductions of the well-known portraits 
of William Herschel by Abbott, Russell and 
Artaud. The only portrait of Caroline shows her 
at the age of ninety-seven ; it is to be regretted 
that a reproduction was not also included of the 
attractive silhouette, showing her as a young 

woman. jj p Spencer Jones. 


The Fear of the Dead 

The Fear of the Dead in Primitive Religion: 

Lecture# delivered on the William Wyse Founda¬ 
tion at Trinity College , Cambridge , 1932-1933. 

By Sir James George Frazer. Pp. viii 4 204. 

(London: Macmillan and Co., Ltd., 1933.) 

10*. 6d. net. 

AGE cannot wither nor custom stale Sir James 
-/V Frazer’s infinite erudition. The veteran of 
“The Golden Bough” can still charm the reader’s 
way through an arid wilderness of facts with the 
melody of his silver tongue and with sparks of 
humour, so that the traveller reaches hi s journey’s 
end (somewhat abruptly) without fatigue. The 
unwonted shortness of this work is not a sign of 
flagging industry, for it is merely an instalment 
of a bigger work. 

The theme Sir James has chosen this time is 
the fear of the dead which has exercised so potent 
an influence on mankind. He complains that it 
“hitherto has hardly attracted the notice it 
deserves”. 1 should have thought it more accurate 
to say it is oeasing to attract as much notice as 
it used to. Thore was a time when fear, not only 
of the dead, but also of sex, birth, thunder and 
lightning, everything, cast its gloom over the 
whole of savage life. Now neither theorists nor 
field-workers find it as much as they used 
to. 

Sir James marshals his serried ranks of examples, 


how men in all parts of the world fear the dead. 
What his objective is is not quite dear. The 
impression is that he wishes to prove that this 
fear is common to the whole human race, is an 
instinct which lies at the basis of religion. Sir 
James is, however, inflexibly honest: he does 
not suppress the truth ; he begins magnanimously 
by enumerating all the people ho can find in books 
who fear the dead but little or not at all; so that 
by the end of the first lecture wo have learnt 
that this fear is by no means so inevitable as an 
instinct should be. In fact, he frankly admits, 
certain customs “exhibit a tender regard for the 
spirits of the dead which is very different from 
that fear and scrupulous avoidance which often, 
if not generally, characterize the attitude of primi¬ 
tive man to the souls of the departed”. 

In Lecture III we learn that this fear varies 
not only from people to people, but even in the 
same individual at different times. The whole 
state of mind may change in the twinkling of an 
eye. Sir James, who never blinks a fact, however 
awkward, bravely quotes Pechuel-Loesche to the 
effect that in Loango “the relations of the living 
to the dead are reported to be friendly up to the 
time when the ceremony of mourning is performed 
at the grave, or at ail events till the moment 
when the grave is dug, but after the mourning 
rites have been duly observed, or the body in¬ 
terred, the relations between the living and the 
dead are said to be decidedly hostile”. The same 
face-about could be observed in Eddystone in 
the Solomon Islands. When Iranga died, so far 
from driving away his soul, they took pains to 
catch it on a ring, which they stuck in the thatch 
of the house, thus providing it with temporary 
quarters while his skull was being bleached. I 
saw it all and there was no traoe of fear. When 
the skull woh ready they wrapped it up and carried 
it with the soul-ring to the cemetery, which was 
a row of skull-houses. There the brother of the 
deceased unwrapped the parcel and proceeded to 
adorn the skull with as much composure as if it 
had been a living man. The comfortable cheerful¬ 
ness that pervaded this place of death is one of 
my pleasant recollections of Eddystone. The 
brother could not, however, himself put the skull 
into the skull-house; only one man could safely 
do so, a foreign slave who had been consecrated 
so that he was fairly immune, and if he was 
smitten with disease by the dead in apite of it, 
he was only a captive. From the time that skull 
was put into the skull-house, no layman d*re 
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came near it. Fear set in from the time the skull 
and the soul-ring were put in with the customary 
burnt-offering. 

The same change can be observed in Fiji: no 
fear while the corpse is in the house ; fear after 
the burial, but oven then only at night. 

Clearly it is not the dead theBe people fear, but 

something the dead people acquire by the burial 

service. What is it ? Here again Sir James supplies 

the answer without perhaps quite realising it. 

He quotes Dr. R. H. Codrington as distinguishing in 

Melanesia “between ghosts of power and ghosts of 

no account, between those whose help is sought 

and their wrath deprecated, and those to whom 

no observance is due”. It is not death then that 

* 

makes one class feared, for both are equally dead ; 
it is power. Codrington continues : “A man's 
ghost has in greater force the power which a man 
had in his lifetime.” Therefore a man who had 
power in his lifetime has more after death and so 
is more feared. If he had none when alive, then 
zero multiplied remains zero. 

Codrington is a most reliable witness, but he 
was moro interested in ideas than in the way they 
are worked out and in the purpose. He notes 
this access of power, of mana, but does not see 
the cause. Had he attended to the details of 
ritual, not only at death, but also on any occasion, 
he would have found that this increase of super¬ 
natural power follows any consecration, not 
merely the last sacrament. I have seen low¬ 
born Fijians bolt at the approach of the ‘Lord 
of Nayau’ as fast as if he had been a ghost. Even 
his own relations, great noblemen, gave him a 
wide berth, and the explanation was always 
the same : “We fear him because he has been 
consecrated as Lord of Nayau.” A great change 
had been wrought in him by the process : before 
it he only had supernatural power in regard to 
his younger brothers ; afterwards he oan bless or 
blast the whole of his people. 

A log of wood or a lump of clay can be kicked 
about the sculptor’s workshop. Consecrate it and 
it becomes an idol to be approached with fear or 
trembling, because it can help or hurt. 

If we confine our range in space and make up 
for it by intensity, if we dissect a few specimens 
only, but do it minutely, we arrive at an explana¬ 
tion. Sir James’s method of enumeration can 
never lead to positive results, but we have to 
thartk him ior a negative one: he has definitely 
proved that man is not by nature afraid of the 
dead. A. M. Hoca&t. 


Television for the Amateur Constructor 

(1) Experimental Television: a Series of Simple 

Experiments with Television Apparatus; also 
How to Make a Complete Home Television Trans¬ 
mitter and Television Receiver. By A. Frederick 
Collins. Pp. xxi-f-313. 10a. 6d. net. 

(2) Television : for the Amateur Constructor . By 
H. J. Barton Chappie. Pp. xx 4-233 4-46 plates. 
125. 6 d. not. 

(London : Sir Isaac Pitman and Sons, Ltd., 
1933.) 

O really good book on television—such as is 
now available in German—has yet ap¬ 
peared in either languago of the English group. 
The two before us are both from the same pub¬ 
lisher, and both are written expressly for the home 
experimenter. 

(1) Mr. Collins intersperses his diffuse and 
uneven description of experiments, ranging from 
bell-ringing to line television, with patches of 
partial erudition which are at once misplaced and 
misleading, since they frequently go wrong at a 
critical point in the physics. Where there is so 
much to condemn it is soaroely necessary to cite 
specimens, but his list of six advantages for 
cathode ray television is a fine example of a good 
case wrecked by bad advocacy. The book is 
dedicated to “Hollis S. Baird, America's Television 
Genius”, and the author soems to have overlooked 
the oonfusion that may be caused by his references 
to “Baird Television” without sufficient distinction 
between “America's Television Genius” and an¬ 
other worker who is qualified only twioe in the 
volume as “Baird, of London”. 

(2) Mr. Barton Chappie has an infeotious 
enthusiasm which does not lead him into any 
concealment, though it may lead to some slight 
underestimate, of the difficulties and defects of 
the system which he describes. His detailed and 
accurate instructions, with plentiful illustrations 
and oircuit diagrams, will ensure that the amateur 
who is wise enough to take him as a guide will be 
capable of producing a workmanlike television 
receiver of the mechanical type, with its associated 
radio receiver and mains’ apparatus. 

The discussion centres round the methods 
bearing the name of “Baird, of London”, and 
oarries the reader as far as the new receiver whioh 
embodies the mirror drum and the “Baird Grid 
Cell”, utilising the Kerr effect. The author ought 
not to commend acid soldering flux, even to the 
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amateur ; he understates the ease for cathode ray 
television; and he is definitely unfair when he 
says that “the avariciouanesg of the authorities 
controlling sound broadcasting has left few 
available frequency channels for television trans¬ 
missions of this very high standard.” He does not 
explain why, in a book dated February 1933, the 


performance of the Baird system is represented 
only by a 1928 image, nor why this is accompanied 
by a “cathode ray effort’ 4 of about the same date. 
It is probable that Baird images have improved 
since 1928 ; it is certain that cathode ray images 
have done bo. The book deserves well of a wide 
public. 


Short Reviews 


AUgemeine Ckemie der Enzyme. Von Prof. J. B. S. 
Haldane und Dr. Kurt G. Stem. (Wissen- 
schaftlichc For sc hi mgs bench te, N aturwissen - 
sohaftliche Reihe, herausgegebcn von Dr. 
Raphael Ed. Liesegang, Band 28.) Pp. xii + 367. 
(Dresden und Leipzig: Theodor Steinkopff, 
1932.) 22 gold marks. 

This is something more than a translation of 
Prof. Haldane’s English monograph on enzymes, 
which has been already noticed in Nature (127, 
354, March 7, 1931) ; additions have been made 
both by the author and by the translator, particu¬ 
larly in the more descriptive part of the book. 

At bottom, the enzymes are considered through 
the eyes of a mathematician rather than by a 
biologist; they are, as it wore, confined, forced 
to conform to equations with several variables. 
It is true that recognition is given to their 
specificity, but the mathematical treatment pre¬ 
vails. It is possible that this book will mark 
the high tide of such treatment, for there is 
abundant evidence of a return to the experi¬ 
mental study of the enzymes as biological catalysts 
acting at, and in virtue of, their surfaces. These 
substances are once more in the forefront of 
interest and it is becoming appreciated that much 
more work is required on the chemical side to 
elucidate their behaviour. 

The enzyme literature is so vast, so much of it 
relates to experimental work that is careless and 
inaccurate, that a selection of the literature must 
be largely a matter of sentiment unless a vary 
highly critical attitude is observed. Prof. Haldane 
would probably have been well advised to pay 
more attention to some of the earlier work in 
which a simpler and more comprehensive view of 
the subject is taken. On the whole, we prefer 
the English original to the translation. 

Physical Chemistry: for Students of Biology and 
Medicine . By Prof. D. I. Hitchcock. Pp.xi-f 182. 
(London: Baillifere, Tindall and Cox, 1932.) 
150. 6(2. 

The topics discussed in this book have been 
“offered during the past five years to medical and 
graduate students in Yale University as a part of 
the course in physiology”. The lectures have 
been delivered, therefore, outside the department 
of chemistry. They were accompanied by a oourse 
of laboratory experiments, detailed directions for 
which have, very wisely, been omitted from the 


book. The author’s course is confined in the main 
to topics of special interest to students of biology, 
and he has produced a well-written and well- 
documented volume—a bibliography of about a 
hundred entries affording an opportunity for 
wider reading on certain selected topics. 

The twelve chapters of the book deal with the 
more important fundamental properties of liquids 
and gases, solutions, electrolytes and mass actions, 
hydrogen ions (indicators and buffers), galvanic 
cells, the colloidal state, membrane equilibria and 
equilibria in blood, reaction velooity and enzyme 
action, oxidation-reduction and phase boundary 
potentials, and the transformations of energy. 

Each chapter is followed by a short set of 
numerical examples, and an interesting feature 
of a useful little book is seen in the short bio¬ 
graphies of eminent chemists which are scattered 
as footnotes throughout the volume. A. F. 

Competitive' Design of Steel Structures. By Peter 

Russell and George Dowell. Pp. xxii 4-426. 

(London: Chapman and Hall, Ltd., 1933.) 

21s. net. 

Whether it is legitimate to give a book a generic 
title when, in point of fact, it is confined to a 
consideration of two types, or species, only, is 
perhaps open to question. Out of the whole range 
of steel, or mainly steel, structures, the authors 
of this treatise have selected a gantry building and 
a cinema building for the full extent of their 
purview. This criticism apart, however, a high 
meed of approval can be expressed at the com* 
pleteness of the analysis of design and calculation 
in the two cases dealt with. 

The book will bo a most helpful desk companion 
to the draughtsman engaged on these special 
classes of work. The structural details are worked 
out with a thoroughness which is not, and for 
obvious reasons cannot be, a feature of ordinary 
textbooks on structural design. Much practical 
advice and hints on economical expedients are 
incorporated in the text, which consists largely 
of calculations, concise and to the point. The 
diagrams, moreover, are good and the type dear. 

Taking it as a whole, the book is an admirable 
production for its purpose, which is “to meet the 
needs of both the detailer and the young draughts¬ 
man who are assumed to have at least a fair know¬ 
ledge of mathematics, mechanics^ strength of 
materials and graphio statics/ 4 B. C;; 
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The Mechanical View of Life* 


By Dr. J. Gray, r.R.s. 


A LTHOUGH it is impracticable to review, even 
t in the most general terms, the progress of 
zoology as a whole, it is perhaps possible to take 
stook of one particular branch of the subject and to 
discuss its contributions towards problems whioh 
are of some general scientific and human interest. 
To an increasing extent, experimental zoologists 
are borrowing the weapons of physical chemistry, 
and possibly the time has oome to consider the 
general point of view which underlies this type 
of attack on zoological problems. What is our 
conception of the essential nature of the living 
organism ? Do we believe that the activity of 
living matter and its potentiality for change can 
be expressed adequately in terms of physical 
units ? Do we incline to the belief that living 
animals have been evolved from inanimate 
matter ? 

When, as biologists, we are asked to define our 
• conception of the nature or origin of living matter, 
we must confine ourselves to views which are 
based on the facts of observation. The more 
accurate and extensive are our observational data, 
the more precise and the more satisfying will be 
our conclusions. The material with which the 
biologist must deal is of extreme diversity and 
complexity, and we naturally turn to the physical 
world for standards of measurement which will 
help us to arrange our material and to place our 
observations in a reasonable relationship to each 
other. 

As I understand it, the age-long discussion 
between the mechanistic and vitalist schools of 
thought turns on how far we believe—on the basis 
of observation—that the facts of biology can be 
sorted out into a harmonious and satisfying series, 
without invoking conceptions which are found to 
be unnecessary in dealing with the facts of observa¬ 
tion within the physical world. The centre of 
gravity of the problem shifts from time to time; 
but for many years two concepts appear to have 
influenced the discussion to a marked extent. 

First, the synthesis of organic compounds from 
inorganic material suggests that there is no 
fundamental difference between the type of sub- 
stanoes found in, or made by, living organisms 
and those which are found in, or formed by, purely 
inorganic systems. Secondly, the inferences drawn 
from the theories of organic and terrestrial evolu¬ 
tion suggest that these two processes are funda¬ 
mentally similar and involve the operation of 
fWdamentaUy comparable forces. Not a few 
biologists have, in fact, maintained that living 
matter ' Wes its origin to causes similar in char¬ 
acter to those which have been instrumental in 
I^Oduoing all other forms of matter in the 

1011). This was the 



view of Ray Lankester, who elaborated a series of 
intermediate steps whereby the first type of living 
organism was evolved from inanimate matter. I 
imagine that not a few modem zoologists would* 
tolerate, if not actually accept, a similar view. 
From this it is often, but not always, implied that 
there is a fundamental continuity in the properties & 
of all matter and that tho only properties whioh a 
living organism can possess are those which con 
be defined in physico-chemioal terms. 

Opposition to such a view has not been wanting. 

In 1912, Sir Oliver Lodge replied to the views set 
forth by Sir Edward Sharpey-Schafer and stressed 
the existence in organisms of a principle, not easy 
to define, which is absent from the world of physics 
and chemistry. From time to time the battle has 
been renewed, and both biologists and physicists 
have taken an active part. It is a curious but 
pertinent fact that the most far-reaching 
mechanistic views have been and are being put 
forward by biologists; the more cautious views or 
the vitalistic views arc held by physicists and 
chemists. 

The exponents of the mechanistic view have 
been curiously indefinite in the exposition of fchoir 
opinions. I confess that a study of the more 
popular works on physical science leads me no 
nearer to an understanding of those “causes*’ 
which, according to Sir Edward Sharpey-Schafer, 
/‘have been instrumental in producing all other 
forms of matter in the Universe” ; nor have such 
chemists as I have had the good fortune to meet 
been very familiar with the concept of “co¬ 
ordinated series of self-regulating and self-propag¬ 
ating chemical reactions”, such as are described 
by Prof. Lancelot Hogben. According to Prof. 
Hogben, we may look for a oomplete solution to 
the nature of life within a mechanistic framework, 
fortified by the conviction that “The mechanist 
has a cheerful attitude to knowledge and refuses 
to oapitulate to tho fear of the Unknown : the 
vitalist, a sadder but not necessarily a wiser type, 
finds balm in the limitations and failures of human 
effort* 1 . So far as I have been able to observe, it 
is by no means obvious to note in the writings of 
Dr. J. S. Haldane, Prof. A. V. Hill or the Bishop 
of Birmingham those signs which are usually 
associated with a contemplation of the failures 
of the human intellect. 

The mechanistic view of life seems to imply 
that if, at any instant of time, we were to know 
the precise distribution of the matter and energy 
whion are present in an organism, we would have 
a complete understanding of all its properties. In 
other words, the behaviour of living systems can 
be completely defined in terms of laws whioh are 
fundamentally similar to those which describe the 
behaviour of inanimate systems. It is of interest 
to consider how far this conception is baaed on 
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the results of observation, and how far it rests 
on a rather indefinite foundation of intuitive 
belief. 

Let us look for a nioment at the theory of the 
evolution of animate from inanimate matter. 
Prom a biological point of view it seems at first 
sight reasonable—it seems to be the natural con¬ 
clusion to draw from the process of evolution 
which characterises the world of living organisms 
and the universe as a whole. The theory gives us 
a comfortable feeling of continuity of thought. 
Let us look at the position from a physical point 
of view. As a physical phenomenon it is un¬ 
doubtedly possible for a living organism to have 
been evolved spontaneously from inanimate 
matter. It is also possible for a stone to leap 
spontaneously from the surface of the earth. 
These things are possible, but are they probable ? 

It is possible for all the particles in a suspension 
of Indian ink to move simultaneously in one 
direction. It is also possible for all the molecules 
of a pebble to perform the same feat—but in 
view of the very large number of other possi¬ 
bilities, the probability of simultaneous co¬ 
ordinated movement is very, very small unless 
we are dealing with very small numbers of mole¬ 
cules. The degree of smallness can be judged 
by putting ten black and ten white balls into a 
box and drawing them out at random in lots of 
ten. The probability that we will draw ton white 
or ten black balls is five times in one million. If 
we increase the numbers and draw one hundred 
balls, the probability of drawing balls all of one 
colour is so Bmall that we say that anybody who 
expected it to occur must be slightly demented. 
In practice we sum all this up by saying that 
so long as we are dealing with reasonably large 
numbers of molecules, the events which we 
observe are the most probable events, and we 
assume that the improbable events do not 
in fact occur. On this arbitrary but effective 
basis rest most, if not all, the laws of physics and 
chemistry which we apply to the study of living 
matter. 

The organisation of the simplest living organism 
is clearly more complex than that of a stone or 
of a motor-car, and it carries out processes which 
are infinitely more oomplex than the sorting out 
of black from white particles. What, in fact, is 
the probability that any chance distribution of 
molecules should lead spontaneously to the 
dynamically active mechanism of the Irving 
organism ? Would any serious credence be given 
to the suggestion that a motorcar or even a foot* 
print on the sands came spontaneously into exist¬ 
ence without the intervention of directive forces ? 
Why, thon, should we accept the spontaneous 
origin of living matter ? It is possible, but it is 
so improbable that, if considered as an observable 
phenomenon, in any other sphere of human 
thought it would be discarded a* a figment of a 
deranged brain. 

Left to himself, the chemist does not seriously 
oonsider the spontaneous origin of proteins from 
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carbon dioxide, water and sample salts, nor does 
the physicist admit the spontaneous origin of 
organised machines. Biology itself provides not 
one shred of observational evidence to support 
the spontaneous origin of living matter in tho 
world to-day, and yet not a few biologists arc 
prepared to postulate the spontaneous origin of 
intermediate stages between the living and the 
inanimate worlds—to my mind, the spontaneous 
origins of these stages represent physical events 
which are so improbable that we cannot describe 
them in terms of ‘laws' which only apply to events 
of an entirely different order of probability: if 
these intermediate stages actually occurred they 
must be classified as miracles, not as ‘natural' 
events. We may be told that in past ages, events 
which are now very improbable were, in fact, of 
quite frequent occurrence. As men of science, we 
cannot accept this statement without some 
assuranoe as to what were the nature of the con¬ 
ditions which made the origin of life inevitable or 
even probable. The distribution of energy and of 
matter in past epochs may have been different; 
but if such conditions produced the living organism, 
is it not strange that every attempt to reproduce 
them in the laboratory has completely failed ? 

We can put the facts in another way. Within 
the physical world all systems appear to move 
towards the state of greatest probability, and the 
events which take plaoe within a dynamic system 
are those which tend to destroy structure and not 
those which elaborate it. Is there any evidenoo 
which suggests that, within the physical world, 
a dynamic machine has spontaneously come into 
existence ? That such an event might happen is 
true, but has it, in point of fact, over occurred 
under the observation of mankind ? Unless a 
positive answer can be given to this question, the 
belief in the spontaneous origin of living matter 
seems to be a negation of the principles whiob 
underlie scientific thought. 

If we decline to accept the spontaneous origin 
of living from non-living matter, there is no par¬ 
ticular reason why we should hope to express all 
the properties of an organism in terms of physical 
laws ; we might just as reasonably try to express 
physical phenomena in terms of biological concep¬ 
tions. It seems more logical to accept the existence 
of matter in two states (the animate and the inaHi* 
mate) as an initial assumption. Some properties 
are naturally common to matter in either state, 
and it is therefore legitimate to study the so-called 
physical properties of living matter ; but just as 
the fundamental concepts of physics are based on 
observational facts, so those of biology must con¬ 
form to the same conditions. The physicist is not 
concerned with the origin of inanimate matter; 
ho is content to investigate it as he finds it. The 
biologist must likewise accept the living state as 
he finds it and not allow his science to rest on 
theories, however spectacular or attractive. 

It is not easy to define life, but in practice meat 
people will admit that matter intbe tiring sit*te 
possesses characteristics which ore fundamentally 
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different from those of inanimate objects. The 
central characteristic of living matter is its state 
of organised dynamic structure. 

If we base our conception of the structure of 
protoplasm on the facts revealed by physical 
methods we must imagine a system, of great 
chemioal complexity and of great potentiality 
for self-differentiation, within a fluid framework. 
So far as we know, speoific chemical reactions are 
seldom restricted to localised regions of the cell; 
on the contrary, substantial mechanical disturb¬ 
ances can often be induced in the cytoplasm 
without affecting its biological or chemical activi¬ 
ties. We can, however, look upon a mass of proto¬ 
plasm as a very fine emulsion, the fundamental 
units of which are extremely small. If we assume 
that the properties of the system as a whole are 
essentially those of each individual unit, then we 
have no great difficulty in seeing how mass disturb¬ 
ances fail to affect the properties of the whole 
system. The displacement of the particles by 
diffusion, or other causes, throughout the mass of 
the system will not influence the fundamental 
properties of the oell or nucleus if these properties 
are essentially those of the small individual units. 

The conception of the living cell as an aggregation 
of a very largo number of fundamental units is 
in keeping with the fact that small fragments of 
egg cells retain some, at least, of tho properties 
of the whole system. It is also in keeping with tho 
very small dimensions (as in viruses) within which 
living phenomena have been observed. There is 
some evidence to support tho view that single 
differentiated cells also represent aggregates of 
very small living units. For example, a suspension 
of the spermatozoa of the sea-urchin Echinus in 
sea-water, after a period of maximal activity, 
enters a phase of declining mechanical and respira¬ 
tory activity. If we consider a single spermatozoon 
during this period of senescence, we find that the 
intensity of its mechanical and respiratory activity 
declines in a way which is characteristic of a popu¬ 
lation of units which differ from each other in 
their viability—the single oell behaves, in fact, 
as though it represented a large population of 
much smaller units of activity. 

If we aooept the view that the fundamental 
unit of life is extremely small, we can see that 
mechanical disturbances throughout a suspension 
of such units may induce no very far-reaching 
results. The conception of protoplasm as an emul¬ 
sion of small vital units suspended in a fluid 
system is perhaps the most satisfactory picture 
We can derive from available facts ; but it breaks 
down when we try to think of tho mechanism 
whereby the cell differentiates itself as a whole— 
for here we must postulate some form of co¬ 
ordinated relationship between individual units. 
If, kowever, we shelve this difficulty for the moment 
and accept the general conception that Vital’ 
properties are associated with very small units of 
a|rixcture^a variable number of which are normally 
aggregated together sa a suspension to form a 
i* obvious that must exercise 


very preat caution in the application of the 
statistical laws of physics in describing the pro¬ 
perties of the fundamental units of life. The only 
legitimate laws are those applicable to the 
behaviour of single units of activity. 

So far as I can form an opinion, such determinate 
laws have not yet been forthcoming. I am inclined 
to think that the intrinsic properties of living 
matter are as mysterious and as fundamental as 
the intrinsic properties of the molecule of a radio¬ 
active substance : when the physicist can tell us 
why one particular moleoule explodes and why 
another goes on existing, I venture to think that 
we can begin to consider the possibility of defining 
the fundamental properties of living protoplasm 
in physical terms, At present, however, the 
physicist seems more inclined to define physioal 
phenomena in terms of biological conceptions, for, 
according to M. Poincar6 and others, “modem 
physics is presenting us with apparent examples 
of spontaneity and foresight”. For the moment, 
however, we must conclude that although physical 
methods have provided important facts oonoeming 
the state of living material, they have not as yet 
thrown much light on its fundamental properties. 

After cell division has been in progress for a 
very short period, the cells which are formed by 
an egg of a sea-urohin begin to show a marked 
difference in arrangement from those of a poly- 
cheete worm. At the end of the third cleavage 
cycle, the cleavage pattern of a sea-urchin is seen 
to be orthoradial—the cleavage furrows between 
the upper quartet of cells lie immediately over 
the furrows of the lower quartet. In the poly- 
cheete, however, the arrangement is spiral, not 
orthoradial, for the furrows of the first quartet 
of smaller cells lie between the furrowB of the 
basal quadrant cells. By experimental means we 
can force the sea-urchin egg to divide in a way 
characteristic of the worm. This is done by 
increasing the centripetal force which tends to 
press one cell against another, and we can show 
that the arrangement in the polychmte worm 
is that assumed by a system of spheres so arranged 
as to pack together within a minimum volume, 
The arrangement in the polyohsete is essentially 
the same as in the egg of the mollusc or polyqlad 
turbellarian. The classical interpretation of this 
fact associates the similarity in the cleavage 
pattern with a common phylogenetic relation¬ 
ship. From an experimental point of view 
one is inclined to a totally different view, namely, 
that the similarity in form is due to a similarity 
in the intensity of the mechanical forces operat¬ 
ing on the cells. In the worm, mollusc, or 
turbellarian, the oentripetal pressure acting on 
the cells is sufficient to foroe the oells to occupy 
a form in which a maximum volume is en¬ 
closed by a minimum area of surface. In the 
sea-urohin this is not the case. The pattern as 
such plays no essential rdle in determining the 
fate of the egg, A spirally cleaving sea-urchin 
egg develops normally; it does not develop into 
a worm or mollusc. The mechanical view is 



664 


NATURE 


OcTOfeEH 28, 1933 


peculiarly attractive, but it has one serious 
objection. 

When the dividing cells of a mollusoan egg ro¬ 
tate so as to reduce their centripetal pressure to 
a minimum, a rotation to the left is as effective 
aa a rotation to the right—and on each occasion 
one would expect an equal number of rotations to 
the left as to the right. In a few cases this seems 
to occur, but in others tho left-handed or right- 
handed pattern appears to bo due to determinate 
and not to chance forces—for at any given stage 
of cleavage all the eggs show a rotation to the 
right or to the left. That this phenomenon is 
correlated with mechanical asymmetry is quite 
probable, and it may be that the nature of this 
asymmetry will eventually be observed. In 
the meantime, however, we seem to be faced 
with the fact that a mechanical condition which 
is satisfiable in either one of two ways, is, in fact, 
only effected in one way. Does it not look as 
though a disturbance has occurred in the prob¬ 
ability values of the system ? It is as though we 
were presented with a bag of black and white 
balls—-and each time we pick out the black balls 
and reject the whites. Before we attribute a 
determinate behaviour to the cleaving egg cell we 
must, of course, make certain that the chance of 
left- or right-handed cleavage is mechanically of 
equal probability. Up to tho present we can only 
say that no mechanical difference is apparent— 
and in tho absence of such definite evidence we 
ore free to interpret the facts either aa evidence 
of a deficiency in our knowledge of the mechanics 
of the system, or to the possibility that there 
exists in tho egg a potentiality which makes 
certain events more probable than they could be 
in inanimate systems. One is tempted to suggest 
that the cells of a molluscan egg turn one way 
or another for intrinsic reasons : an event starts 
inside the cells—quite independent of any external 
influence—just as in the exploding molecule of a 
radio-active substance. In other words, the cell 
has on individuality of its own—which is free from 
the limitations of statistical laws. The field of coll 
cleavage is full of possibilities for future inquiry, 
and would well repay more intensive study. 

The only laws which physics has provided for 
an analysis of biological phenomena rest on a 
statistical basis; they only apply to systems 
which contain a largo number of participating 
units and only describe natural phenomena in 
terms of probability and not of absolute truth. 
If we accept these laws as a means of describing 
the behaviour or the structure of an organism, we 
must accept the conventions attached to the laws, 
and agree to ignore such events as are improbable 
although they may conceivably ocour. From this 
point of view, the spontaneous origin of living from 
inanimate matter must be regarded as a highly 
improbable event, and as such can be assumed 
not to have occurred. Similarly, the development 
of an organism from so-called undifferentiated 
protoplasm involves processes which are entirely 
without parallel in inanimate Nature, 


So long as this state of our knowledge persists, 
it is dangerous to assume that the statistical laws 
of physios can satisfactorily describe all biological 
events. Our knowledge of the physical and bio¬ 
logical properties of living matter suggests that 
the fundamental unit of structure is extremely 
small, and that it contains potentialities for change 
which are unique in the universe. These properties 
we must accept as fundamental axioms of our 
scienoe which may or may not prove (in the future) 
to have their parallel in the physical world. It 
may seem presumptuous for the biologist to set 
up postulates peouliar to his own sphere; it 
would bo more fitting perhaps for him to aooept, 
with medieval humility, the assumptions of his 
physical brethren. One wonders, however, at 
times whether the concepts of intrinsic organisa¬ 
tion and of emergent evolution are entirely absent 
from modem physics. Even if this is not the case, 
we can fortify ourselves by the knowledge that 
physics has from time to time changed itB funda¬ 
mental assumptions with advantage to itself and 
to the world. 

Those biologists who are inclined to accept the 
views I have ventured to put forward may be 
encouraged by a recent remark of Prof. Niels 
Bohr (Nattthe, 131, 458, April 1, 1933): “The 
existence of life must be considered as an element¬ 
ary fact that cannot be explained, but must be 
taken as a starting-point in biology, in a similar 
way as the quantum of action, which appears as 
an irrational element from the point of view of 
classical mechanical physios, taken together with 
the existence of the elementary particles, forms 
the foundation of atomic physics.” 

Not infrequently the physiologist can restrict 
his interest to the physical properties of isolated 
organs—the origin of which does not concern him. 
The zoologist, on the other hand, knows that the 
beautifully adapted mechanism known as an 
‘organ' was evolved from a system unlike itself 
and may, in turn, initiate something new. For 
this reason, he cannot afford to forget what may 
be called the ‘intrinsic potentiality of the living 
organism’. He may or may not be able to use 
this conception as a guide to more adequate 
observations, but it should be constantly in his 
mind. 

Experimental zoology can be divided into two 
types of study : (1) the investigation of the physios! 
and tho chemical properties of living organisms; 
(2) a study of the intrinsic potentialities of living 
matter, revealing as it does a co-ordination of 
events whioh is without inanimate parallel. In 
the first type of work we must use each new 
weapon which the physicist can give us. In the 
second type of work, however, biology mustbe 
the mistress and not the servant of physios or of 
chemistry—she must make her own foundations, 
and build on them fearlessly! prepared to dmnge 
her views, if need be, but not prepared toforce 
the wine of life into bottles which were designed 
for use in the simpler and Ires intoxicating fields 
of chemical science, .vv.■:■■■■ -‘’-Vi 
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Free Radicals 


T HE General Discussion on “Free Radicals’’ 
held by the Faraday Society at Cambridge 
on September 2B-30 was noteworthy for the large 
attendance of distinguished foreign visitors as well 
aa for the number and range of the papers 
presented. It is impossible to do 
justice to all the contributions in CH 3 \ 
a short review; what follows ** 0 

must be regarded as a personal 2 H 5 
impression of the more salient 
features of the discussion. 

The definition of a free radical presents some 
difficulty. Probably the best ‘working specifica¬ 
tion’ is that of Wieland, quoted by Prof. T. M, 
Lowry in his opening paper. “Free radicals are 
complexes of abnormal valency which possess 
additive properties, but do not carry an electric 
charge and are not ions.’’ This definition, like 
most of the others which have been attempted, 
is open to criticism; in particular, charged 
free radicals, for example, CH* which contain 
an odd number of electrons, are familiar in positive 
ray work and were discussed later in the meeting. 

In the opening paper, Prof. Lowry laid stress 
on the significance of free radicals for theories of 
valency and of the mechanism of organic reactions. 
In terms of the electronic theory, the splitting of 
a covalent link may be thought of as taking place 
unsymmetrically, giving two ions of opposite sign, 
or the link may be broken symmetrically so that 
each fragment of the molecule retains one of the 
electrons of tho link and is a free radical. In the 
early days of the electronic theory of valency, it 
was thought that stable molecules might contain 
covalent linkages with any degree of polarity from 
a neutral bond like that between the carbon atoms 
in ethane to the polar bond in NaCl. There is 
now a considerable body of physical evidence 
which indicates that the two types of linkage are 
fairly sharply marked off from one another. It 
is true that dipole moment determinations Bhow 
that a single oovalency can exhibit some degree 
of polarity, but this is always far short of the 
moment to be expected for the transference of an 
electron from one atom to another. The accumu¬ 
lating data on crystal structure and Raman spectra 
also give an experimental distinction between 
ionic and covalent linkages. 

It follows that two main types of mechanism 
must be considered for organic reactions. Lap worth 
has shown that the formation of oyanhydrins is 
essentially an ionic reaction, and Lowry formu¬ 
lates it thus 

>C ^0 >C -0 4 CH -+ >C— 0 

I 

CN 

'f 

with an intermediate polarisation of the double 
baud, On the other hand, the thermal decom¬ 


position of hydrocarbons and many photochemical 
changes cannot be formulated as ionic reactions. 
Thus Norrish has found that the photochemical 
decomposition of methyl ethyl ketone follows the 
oourse : 

CH. CH. c 2 H 6 ) 

JC-0^ ’>+C0-* C 3 H 8 > + CO 

S u c 2 h 5 c 4 h io) 

u 2 m 5 

The ultimate products are carbon monoxide and 
an equivalent mixture of nearly equal parts of 
ethane, propane and butane. It is evident that 
these products are most readily accounted for by 
the intermediate formation of the free radicals 
methyl and ethyl. 

It is convenient here to mention a remarkable 
result obtained by Norrish for higher ketones. 
With methyl butyl ketone the products of photo¬ 
chemical decomposition are acetone and propylene. 

CH CH3 

No - + CO 

CH^CH 2 -CH 2 «CH 2 CHyCH — CHg CHj 

Since the radiation used is that absorbed by the 
carbonyl group, this reaction presents an interest¬ 
ing problem in molecular mechanics. It can be 
shown that nearly all the energy absorbed by the 
carbonyl group reappears as the energy of dis¬ 
ruption of a bond in another part of the molecule. 

Most of the free radicals met with in organic 
ohemistry have one unsatisfied valency and there¬ 
fore contain an odd number of electrons. These 
odd molecules should exhibit the paramagnetism 
due to an unbalanced electronic spin ; this has 
been verified experimentally for inorganic free 
radicals, such as NO„ C10>, etc., and more recently 
by Sugden for the typical organic free radicals, 
the ketyls (R,C-0-K). These substances have a 
high degree of stability and can be kept for an 
indefinite time; on the other hand, Paneth 
estimates the average life of a methyl radical as 
a few thousandths of a second. Free radicals 
thus fall into two groups, the stable type with a 
long life, and the evanescent type with a very 
short average life. 

Many organic radicals of the first type have 
been prepared since Gomberg, in 1900, discovered 
triphenylmethyl. A valuable review of this series 
of compounds was given by Prof, Ziegler. The 
factors which favour the dissociation of the hexa- 
aryl ethane molecule appear to be the unsaturation 
and the volume of the substituents, and of these, 
volume appears to be more important. Thus 
pentaphenyl ethyl and pentaphenyl cyclopentadi- 
enyl appear to exist entirely as the free radical. For 
the latter substance an interesting symmetrica] 
electronic formula (I) has been suggested by 
Ldwenbein in which a ring is formed by fire 
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three electron links. The introduction of sub¬ 
stituents containing triple bonds appears to have 
little effect in promoting the dissociation of the 
ethane linkage. 
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The number of radicals of the triphenyl methyl 
type now known is very large and progress is to 
be expected rather in the accurate physico-chemical 
study of known complexes than in the preparation 
of new substances. Ziegler and his co-workers 
have already developed accurate methods for 
determining the energy changes which accompany 
the dissociation of hexa-aryl ethanes ; these have 
so far only been applied to hexaphenyl ethane. 
The rate of dissociation has been followed by 
three reactions (with I*, NO, and 0*) and is found 
to be constant in a number of different solvents. 
The temperature coefficient of reaction velocity 
gives a heat of activation of 19 Cal. This is muoh 
less than the heat of splitting of the usual C-C 
bond, namely, c. 70 Cal. Ziegler has also worked 
out an accurate optical method of determining 
the degree of dissociation of hexaphenyl ethane in 
various solvents. The temperature coefficient of 
the dissociation constant gives a heat of dissocia¬ 
tion of about 11 Cal. 

These measurements are of interest in con¬ 
nexion with a quantum mechanical theory of 
tri phenyl methyls contributed by Prof. E. Iiuckel. 
In HuokeTs theory of benzene the stability and 
planar configuration of the ring are ascribed to 
resonances between six electrons, one from each 
carbon atom, which are designated p^ electrons. 
In hexaphenyl ethane the aromatic nuclei must, 
on stereochemical grounds, be arranged at or near 
tetrahedral angles around the central carbon atoms, 
and with this arrangement it is not possible to 
have interaction between the pk electrons of one 
aromatic nucleus and another. In triphenyl 
methyl, however, the three phenyl groups oan 
approach a planar configuration with links to the 
central carbon atom at 120°. A marked inter¬ 
action between the electrons of the three nuclei 
can then occur which stabilises the free radical. 
This energy of stabilisation must be subtracted 
from the heat of rupture of the C-C bond to give 
the heat of activation of the hexaphenyl ethane 
molecule. Hiiokel terms the energy of stabilisation 
the “static bond strain”, and oomputes itB value 
approximately for typical substituted ethanes. 
With six aromatic substituents the static bond 
strain is 55 Cal., in fair agreement with Ziegler’s 
experimental results. * The strain decreases rapidly 
with the number of aromatic substituents ; for one 
phenyl group in the molecule it is only 12 Cal 


quantum mechanics was contributed by Prof. J. E> 
Lennard-Jones, who applied the method of mole* 
cular orbitals to investigate the structure of the 
CH b , CHi, and CH radicals. Particular interest 
attaches to the structure of CH*, which has a 
singlet normal state and not, as might have been 
expected, a triplet state. The production of CH* 
from CH* involves not only the removal of a 
hydrogen atom but also an “energy of reorganisa¬ 
tion '* of the electrons in the CH* residue so that 
the net spin becomes zero. A rather cruder way 
of expressing this result (since it refers to a par¬ 
ticular atom and not to the molecule as a whole) 
is to state that whilst CH S contains quadrivalent 
carbon, CH* contains bivalent carbon. This energy 
must play an important part in many chemical 
and photochemical changes. Thus carbon mon¬ 
oxide is known from spectroscopic evidence to be 
with bivalent carbon, whilst the carbonyl 
group in ketones may be regarded as containing 
quadrivalent carbon. Hence the photochemical 
change studied by Norrish in which carbon 
monoxide is formed from the lower ketones must 
involve an energy of reorganisation. 

A number of papers were contributed on the 
chemical reactions of radicals of short life. The 
simplest of all free radicals is, of course, atomic 
hydrogen, which can be produced in high con¬ 
centrations by a discharge through hydrogen at 
pressures of less than 1 mm. This radical has the 
comparatively long life of about one second, and 
some recent work on its chemical properties and 
those of atomic oxygen was described oy Hartek. 
At low temperatures (liquid air or hydrogen) some 
very striking results have been obtained. With 
oxygen, atomic hydrogen gave high yields of 
hydrogen peroxide, with mercury a solid product 
containing 70 per cent of HgH, and with ethylene 
ethane was formed. In the last reaction, the 
apparatus was oapable of producing 500 c.c. of 
ethane, measured at atmospheric pressure, in 
15 minutes. 

The use of free methyl and ethyl to synthesise 
organometallic compounds was described by 
Paneth. Amongst the compounds isolated was 
the long sought for antimony analogue of cacodyl, 
(CH,)*Sb.Sb(CH*) t . This substance is spon¬ 
taneously inflammable in air and melts at 17*5° C. 
In the liquid state and in solution it is nearly 
colourless, but on solidification becomes bright 
red, * Horn, Polanyi and Style described experi¬ 
ments showing that methyl and ethyl are formed 
by the action of sodium on alkyl halides at 200°- 
300° C. The radicals were detected in two ways : 
(a) by using them to initiate the chain reaction 
between hydrogen and chlorine ; and (6) by inter¬ 
action with iodine to give alkyl iodides which were 
frozen out and determined by the usual analytical 
methods. The interesting radical methylene, 
CH*, was obtained by Befohez as the primary 
product of the thermal decomposition of methane* 
on a platinum surface at 1,100° C. and 0*1 mm, 
pressure. The radical was identified by reaction 
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with an iodine mirror and the subsequent forma¬ 
tion of the additive compound CH»I K Hff fl of 
melting poirit 230° C. 

Finally, a number of papers were devoted to 
the study of free radicals in electric discharges by 
spectroscopic or positive ray methods, Of these 
there is only space to mention the important 
report by Meek© on “Free Radicals and Spectro¬ 
scopy”. Spectroscopic methods not only detect 
the presence of free radicals but also for diatomic 
radicals give exact information about their 
dimensions and the strength of the interatomic 
linkage. It is true that polyatomio radicals and 


molecules give spectra of such complexity that a 
full analysis is difficult, but Meoke pointed out 
that there is a good deal of evidence for regarding 
simple radicals as the bricks from which larger 
molecules are built up. Their dimensions show 
little change when they form part of a larger 
molecule, and similar linkages have similar binding 
energies in diatomic radicals and in larger collec¬ 
tions of atoms. Thus the accurate spectroscopic 
data for diatomic radicals and molecules oan be 
applied with little modification to the discussion 
of the dimensions and strength of linkages in more 
complex systems. S. S. 


Obituary 


Pbof. P. Ehrenfest 

HEORETICAL physics has lost one of its 
ablest and most enthusiastic exponents through 
the death on September 25 last, of Paul Ehrenfest, 
professor of theoretical physics in the University 
,of Leyden. Bom in Vienna in 1880, he studied 
first under Boltzmann. From Vienna he went to 
Gdttingen; there he made the acquaintance of his 
future wife (Mrs. T. Ehrenfest-Afanashewa). In 
collaboration with Mrs. Ehrenfest, he undertook 
a thorough critical investigation of the principles 
underlying the kinetic theory of matter, a problem 
which had fascinated him ever since his Vienna 
days. The elucidation of certain paradoxes in 
Boltzmann's H -theorem (1907) and the extensive 
article on statistical mechanics in the “Enzyklo- 
pfidie der mathematischen Wi88en8chaften ,, (1912) 
testify to the fertility of their combined activity. 
The latter work was written in Russia, where the 
Ehrenfests lived for several years. 

In 1912, Ehrenfest was called to Leyden to take 
the chair of theoretical physics on the retirement 
of H, A. Lorentz. With the exception of minor 
interruptions (leoturing trips to the United States 
and Russia) he worked and taught at Leyden until 
his death. Of his scientific work of this period we 
may mention his prediction of the interference 
patterns produced by X-rays travelling through 
a diatomic gas (1916), his work on the adiabatic 
hypothesis in the quantum theory (1916 ; his own 
delightful survey of this topic in Die Naturwisaen- 
sohaften, 1923, should be consulted) and his 
theorem on the propagation of wave packets in 
quantum mechanics (1927). 

Ehrenfeat’s intellectual enthusiasm and his 
innate desire to communicate to others (especially 
the younger workers) everything he understood and 
also every question which he felt unable to answer, 
was a novel experience to the phlegmatic sons of 
Holland. In contrast to the usual educational 
principles, he infected his students with his own 
enthusiasm and rushed with them to the out- 
$osts the empire of physios, where the fighting 
hgainst the great unknown—relativity and quan- 
going on. But at the same 
he dia jftot fprget to take them to an occasional 


tower, from which he could show and explain to 
them in his masterly way the domains already 
conquered. Finally, he taught them the importance 
of careful attention to details; his own love for 
detail and his perseverance in following up minor 
points until every elementary logical thread was 
unravelled, set us an example of highest scientific 
valuo. 

Ehrenfost'e success as a teacher was inseparably 
connected with his critical vein. How can a 
teacher expound what he does not himself fully 
understand ? In harmony with his ideals, he 
maintained, throughout his life, that the obvious 
rules of scientific communication should be kept, 
namely, that a lecturer or author should under¬ 
stand what ho says or writes and should be under¬ 
standable by his audience. Readers of Nattxre 
who have not had the privilege of meeting Ehren¬ 
fest may deem such an ideal quixotic ; those who 
have will remember that, besides his honesty and 
his seriousness, he had a ready wit and boyish 
laughter at Ills disposal. Lectures where the 
audience was expected not to interrupt were, as a 
rule, a bore to him, especially if he was himself 
the lecturer. 

Those who came in personal contact with 
Ehrenfest were struck by the richness of his 
personality, every domain of true spiritual culture 
being dear to him. The profoundly human and 
altruistic sentiment, which was always in the back¬ 
ground of his thoughts and actions, made him a 
valued friend to many and also brought him many 
devoted friends who—in his later years—would 
have liked to see him happy more often. 

_ H. A. Kramers. 

We regret to announce the following deaths : 

Mr. David Miller Muir, a well-known radiologist 
of Exeter, who worked under Sir J. J. Thomson 
at the Cavendish Laboratory, Cambridge, before 
taking up the medical aspects of his subject, on 
October 18, aged forty-six years. 

Dr. Christine Murrell, a member of the Council 
of the British Medical Association and first woman 
member of the General Medical Council, on 
October IS, aged fifty-nine years. 
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News and Views 


Prof. T. H. Morgan, For.Mem.R.5. 


The Nobel prize in medicine for 1933 has been 
awarded to Prof. Thomas Hunt Morgan, of the 
California Institute of Technology. This award is a 
recognition of the importance of investigations of 
heredity for the advance of medicine. Prof. Morgan's 
earlier work in experimental zoology, of which he 
was professor at Columbia University from 1904 until 
1928, was widely recognised, and dealt with funda¬ 
mental problems of embryological development. 
About 1910 he took up the study of the mutations 
in Drosophila , and developed a school of genetics 
which achieved world-wide recognition. The theory 
of crossing-over which he developed is still the 
subject of much active investigation, and his law 
that the number of linkage groups of genes corres¬ 
ponds with the number of chromosome pairs has since 
been confirmed in plants, these and related discoveries 
having substantially proved the chromosome theory 
of inheritance. Although his work has been entirely 
with animals, the importance of these investigations 
in their application to human genetics is well recog¬ 
nised. Prof. Morgan is a past president of the U.S. 
National Academy of Science and of the American 
Association for the Advancement of Science. He 
was elected a foreign member of the Royal Society 
in 1919, and received the Darwin medal in 1924. He 
Was president of the Sixth International Congress of 
Genetics, held at Ithaca, New York, in August 1932. 

Parliamentary Science Committee 

Throughout the post-War era, there have been 
endeavours to establish some organisation which 
would serve as a liaison body between science and 
Parliament, and those endeavours have received 
consistent support in these columns. During the past 
two years, the British Science Guild and the Associa¬ 
tion of Scientific Workers have bestirred themselves 
to bring such an organisation into being, and have 
received promises of support from the following 
societies (arranged in order of date): Joint Council 
of Qualified Opticians, Pharmaceutical Society of 
Great Britain, Institute of Physics, Royal Institute 
of British Architects, Society of Engineers, Institution 
of Professional Civil Servants, Institution of 
Mechanical Engineers, South-Eastern Union of 
Scientific Societies, Institution of Naval Architects, 
Oil and Colour Chemists 1 Association and Institute 
of Metals. It is satisfactory to learn that the 
suggested liaison organisation has been definitely 
formed ; and now that it is an established fact, 
other representative scientific bodies will no doubt 
wish to be represented in the important work to be 
done. 

At meetings held in London during the week 
ending October 21, the British Science Guild and the 
Association of Scientific Workers decided to join 
forces (so far as the Parliamentary activities of the 
two bodies are concerned) to form a Parliamentary 
Soience Committee. Each organisation has repre¬ 
sentation on the Committee, to which will be added 


representatives of other bodies concerned. The 
headquarters of the Committee will be at the offices 
of the British Science Guild, 6, John Street, Adelphi, 
W.C.2 (Telephone, Temple Bar 2789). The ohairman 
of the Executive Committee is Commdr. L. C. 
Bemacchi, the vice-chairman Prof. B. W. Holman, 
and the joint hon. secretaries are Mr. A. Howard 
and Mr. H. W. J. Stone. The new Committee 
proposes to confine itself for the present to exploring 
and forwarding the subjects actually under prepara¬ 
tion for Parliament by its constituent bodies; and 
announcements as to what these activities are will 
be made from time to time as they mature. Mean¬ 
while, the Committee will continue the periodical 
issue to its supporters of Science in Parliament , a 
summary collated from Hansard of all Parliamentary 
proceedings affecting science. This is a compilation 
which startod with the opening of the 1932-33 
session and will be adequately indexed. 

“Modern Man” in East Africa 

Dr. L. 8. B. Leakey’s report on the Kanam jaw. 
and the reconstructed Kanjera skulls, which was 
presented at the meeting of the Royal Anthropo¬ 
logical Institute on October 20, has afforded material, 
as was indicated by the observations of Sir Arthur 
Smith Woodward and Dr. W. L. H. Duckworth 
in the discussion which followed, to which anthro¬ 
pologists and paleontologists will have to dovoto 
consideration for Borne time to come. As the result 
of comparative study of his material, and more 
particularly in view of the results of on X-ray 
examination of the roots of the molars and pre¬ 
molars of the Kanam jaw. Dr. Leakey concludes that 
this fossil represents a new species of mao of Lower 
Ploistoceno, or even Pliocene, age, contemporary with 
Pithecanthropus , Sinanthropus , and Eoanthropus, 
Unlike these examples of early man, however, 
Kanam man is sufficiently close in his resemblances 
to Homo sapiens to warrant inclusion in the same 
genus as modem man. The jaw possesses a pro¬ 
nounced chin and the arrangement of the teeth in 
the dental arch, as well as their size, resembles that 
of modem man. Kanam man may, therefore, it is 
concluded, be taken to be a form ancestral to modem 
man, for which the name Homo kanamensis is pro¬ 
posed. The anatomical characters of the jaw have 
thus been shown to be more nearly congruous with 
the geological and palaeontological evidence of a very 
high antiquity than seemed possible when it was 
thought that ‘modem man’ had appeared at this 
early date; while the construction of an entirely 
new species upon the evidence of a single specimen 
may seem less hazardous in so variable a creature as 
man, when it is remembered that the original identi¬ 
fication of Sinanthropus as a new genus rented on 
the evidence of a single tooth alone. Dr. Duckworth* 
indeed, deprecated Dr. Leakey’s modesty in creating 
a new species only. 

Db. Leakey’s interpretation of theevidenee 
afforded by the reconstructed Kanjer* skull* 
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conformity with his conclusions on the character of 
the Kanam jaw, and should remove any hesitation 
such as was felt in accepting the antiquity claimed for 
Oldoway man. The Kanjera skulls, although larger 
and thicker than the average skull of modem man, 
and lower in relation to length, are regarded as a 
generalised, and rather primitive, example of Homo 
sapiens of Middle Pleistocene age* They represent a 
distinct advance on the Kanam race ; and in the 
absence of the prominent eyebrow ridges are dif¬ 
ferentiated from the early types of man other than 
H, sapiens. The portion of a femur associated with 
the fragments of skull suggested, as might have been 
expected, great muscular development, and, more 
important, indicated that Kan j era man walked with 
an upright gait. Prof. Elliot Smith, who was in the 
chair, pointed out that both the brain oast of Sinan¬ 
thropus and the skulls of Kan j era man show signs of 
the gradual increase in man of the organs of visual 
discrimination. A point of peculiar interest at the 
moment which emerged in Dr. Leakey’s report bears 
upon the development and distribution of the 
industries of the Stone age. He very pertinently 
Stressed the importance of the association of pebble 
and hand-axe industries with the Kanam and Kan j ora 
remains, in view of the arguments for the association 
of core industries and early H . sapiens, a relation 
towards which archaeological speculation is now 
tending, in the attempt to explain the distribution 
of the two types of industry, the core and the flake, 
and to assign them respectively to ff. sapiens and 
Neanderthal man. Dr. Leakey indeed went further, 
and in view of the complete developmental series 
found in East Africa, favoured the view that the 
area is near the centre of development of the hand- 
ax© culture, if not indeed itself the actual centre. 
His specimens are on exhibition at the British 
Museum, where they will remain until November 21. 

Z50th Anniversary of the Royal Asiatic Society 
In 1783, Sir William Jones landed at Calcutta, and 
on January 16 of the following year, he convened a 
meeting of some thirty prominent members of the 
European community of the city to disouss the 
“Institution of a Society for enquiring into the 
History, civil and natural, the Antiquities, Arts, 
Sciences, and Literature of Asia”. As a result of this 
gathering the Asiatick Society was formed, under the 
presidency of Sir Robert Chambers, and Sir Warren 
Hastings, the Governor-General, and members of 
the Council of Fort William, Bengal, were invited 
end agreed to be patrons. In due course the title 
of Asiatic- Society of Bengal was adopted, and on 
January 16, 1934, the Society will celebrate its 
hundred and fiftieth anniversary. Few aspects of 
scientific development in India during the past 
century have not been associated with the Society. 
Geology and mineralogy early received much afcten- 
tioa, and it is a happy coincidence that Dr. L. L. 
Fermor, director of the Geological Survey of India, 
should be president of the Society at the forthcoming 
OSl^brations* In its early days the Society also 
^mnulafod Valuable collections, which led in due 
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course to the foundation of the Indian Museum* from 
which, in 1916, arose the Zoological Survey of India. 
The historical and antiquarian memoirs published 
by the Society are widely known. Indeed, its fellows 
may look back on a long and distinguished record 
of service to India and to the world. 

Fraser Lecture, 1934 

In accordance with the inter-university rotation 
established under the rules of the foundation, the 
Frazer lecture for 1934' will be delivered in the 
University of Oxford. The lecture was founded in 
honour of Sir James Frazer and is delivered annually 
in the Universities of Oxford, Cambridge, Liverpool 
and Glasgow in succession, Sir James having been 
connected with each of these universities at some 
period of his life. The Committee for Anthropology 
of the University of Oxford announces that it has 
elected Herbert Jenkins Rose, professor of Greek in 
the United College of St. Salvator and St. Leonard in 
the University of St. Andrews, to be the lecturer for 
this occasion. Prof. Rose went to Balliol College, 
Oxford, as a Canadian Rhodes scholar, waa fellow 
and tutor of Exeter College, Oxford, and before his 
appointment to a chair at Glasgow held the chair of 
Latin in the University of Aberystwyth. He is 
president of the Folk-lore Society and is the first 
occupant of the presidential chair in the recently 
formed Scottish Anthropological Society. Ho has 
contributed a number of papers in classical and folk- 
loro studies to tho journals of learned societies and 
is tho author of “Primitive Culture in Greece* 1 (1926), 
“Primitive Culture in Italy’* (1926) and other 
works. 

Scientific Workers and Disarmament 

A pamphlet entitled “Patriotism Ltd. : an 
Exposure of the War Machine” which has recently 
boon published by the Union of Democratic Control, 
34 Victoria Street, London, S.W.l (6d.), not only 
directs attention to the activities of the armament 
firms towards nullifying the work of the Disarmament 
Conference which at least in part inspired Beverley 
Nichols’s latest book “Cry Havoc”, but also raises 
a number of ethical or moral questions for scientific 
workers in particular. Two chapters of the pamphlet 
describing tho perfecting of warlike preparations in 
Great Britain and the prostitution of science involved 
in what is euphemistically described as national 
defence, raise the question as to what terms, if any, 
should induce a scientific worker to devote his energies 
to such research. Many of the developments in the 
aircraft industry relate to devices for the carrying 
or release of bombs or for aircraft gun-mountings 
which, like developments in tho submarine or in the 
light tank, as in poison gas, can only be regarded as 
essentially offensive weapons. The question almost 
inevitably arises whether the scientific opinion in the 
world could not put a term to such u destructive 
developments if it had sufficient moral solidarity and 
oourage. It is also stated that research roquired by 
the fighting services is financed by the Department 
of Scientific and Industrial Research. This, we 





believe, is incorrect. The fighting services have 
their own research departments. Possibly the fact 
that some of the industrial research work carried 
out at the National Physical Laboratory and the 
Chemical Research Laboratory, and by various 
research associations, may be applicable to naval 
or military purposes as well as to industrial pur¬ 
poses, has led to this misconception. 

The International Mind 

Ik a recent article entitled “The International 
Mind” (Nature, Sept. 30) dealing with the work 
of the League of Nations in the field of international 
intellectual co-operation, it was suggested that the 
League should concentrate mainly on education and 
the Press, and that, in regard to the many other 
forms of co-operation in science, art, letters, politics, 
etc., it should content itself in the main with collect¬ 
ing data on the present position. A correspondent has 
pointed out that a compendium of information on 
this latter sphere of activity has in fact been issued 
by the League of Nations, in its “Handbook of Inter¬ 
national Organisations”, and in its quarterly bulletins 
on the same subject, published by Messrs. Allen and 
Unwin, Ltd. The “Handbook” for 1929 is priced 
at 10e., and runs to 348 pages. Moreover, the 
League of Nations, as a complete list of its 
publications further indicates, has by no moans 
Overlooked the power of the Press, as a cultural or 
intellectual factor. A conference of “Press Experts” 
Was held in 1927 ; also a European Conference on 
Transport of Newspapers ; and its publicity methods 
are described in a pamphlet on “The League of 
Nations and the Press” published in connexion with 
the International Press Exhibition, Cologne, 1928. 

Statistical Methods in Technical Problems 

During recent years there have been considerable 
developments in the application of modem statistical 
methods to the technical problems of industry and 
agriculture. The Council of the Royal Statistical 
Society considers that the time is now opportune for 
the formal provision of facilities which will stimulate 
discussion of such problems. It has therefore been 
decided to form a special section of the Society for 
the purpose of promoting the application of methods 
of statistical analysis to industrial and agricultural 
problems. This new development of the Society’s 
activities should certainly meet a real need, since in 
the research department of a large industrial firm or 
at an agricultural research institute, special investi¬ 
gations are frequently undertaken which involve 
careful planning and experiment before the most 
suitable statistical procedure is obtained, while in 
the ordinary course of day-to-day production and 
selling, there often arise problems of sampling and 
testing, or questions as to whether measurements 
taken are used to the best advantage, and how far 
they are adequate for the purpose intended or even 
the extent to which some of them may be redundant, 
The facilities provided by the Section will be twofold : 
(i) the holding of regular meetings; and (2) the 
pTublicatiaou.of .a supplement to the Journal of the 


RoyaiStat&ttotl Society, devoted entirely t6 this 
aspect of statistical science! The first meeting will 
be held on Thursday* November 23* at the Hall of 
the Royal Society of Arte, John Street, Adelphi, 
London, W.C.2, at 5.30 pop. 

"Research is the Door of To-morrow" 

The motto quoted above is engraved over the 
porch of the new Post Office research station at 
Dollis Hill, which was opened by Mr. Ramsay 
MacDonald on October 23. The results of the work 
carried out in many of the laboratories fully justify 
this saying, so far as telephony and telegraphy are 
concerned. It was stated that the annual saving to 
the Post Office effected by 14 out of the 611 investiga¬ 
tions carried out last year was £190,000. The station 
possesses very complete workshops so that all the 
apparatus required for research purposes can be at 
once constructed. The researches carried out are 
generally very thorough. For example, when testing 
automatic telephone apparatus, all the component 
parts, such as telephone dials, selector switches and 
relays are continuously operated to failure of 
destruction. This enables an accurate forecast to 
be made of the performance of new types of equip¬ 
ment under working conditions. In the physics 
laboratory, investigations are made of the properties 
of the various materials used in the construction of 
communication apparatus. The apparatus for the 
production of the high voltages necessary for testing 
new types of lightning arresters and safety valves 
is carefully screened off from the rest of the laboratory. 

A special laboratory is devoted to improving the 
speoding up of the trunk telephone service. It has 
led to the provision of new facilities for signalling 
over trunk telephone lines by means of voice frequency 
currents. The introduction of the teleprinter has 
greatly increased the work of the telegraph research 
laboratory. The results obtained by operating this 
instrument under various conditions are being 
carefully investigated. 

The metallurgical department of the Dollis Hill 
station is devoted to the examination of the micro* 
structure of metals. It is used mainly for diagnosing 
the cause of failure in all types of engineering plant. 
The analysis of small amounts of metals either in 
the form of alloy or impurity is carried out by the: 
spectrograph. The methods developed have had 
important applications in connexion with the 
analysis of the lead alloys used for making the sheaths 
of underground and submarine cables. The laboratory 
for testing telephone instruments can deal with them at 
the rate of a thousand a day and this speed enables 
every new and repaired instrument to be tested as 
it comes from the contractors. The apparatus, 
developed as a primary standard of telephone 
efficiency gives a high quality transmission and 
reproduction of speech at definite and constant, 
levels. Similar standards have beCn made by the 
larger telephone administrations of the wodd and. 
forin an international standard of reference. TtoeaW ; 
are also acoustic and coble research laboratories 
which are carrying In 
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Akademisohe Vorlagsgeeellschaft m.b.H., 1933.) 41 gold 
marks. 

Bohde, H. Matheinatisch-technische Tafeln. Siebente, 
vermehrte Aufiage. 8vo. Pp. 105. (Berlin : Julius 
Springer, 1933.) 1.20 gold marks. 

Cartan, Elie. Sur la structure des groupes de trans¬ 
formations finis ©t continue. Demy 4to. (Paris : Libr. 
Vuibert, 1933.) 40 francs. , 

Datta, Bibhutibhuean. The Science of the Sulba : a 
Study in Early Hindu Geometry. (Readership Lectures 
for the Year 1931.) Demy 8vo, Pp. xvi +240. (Calcutta : 
University of Calcutta, 1932.)* 

Ftippl, A. Vorleeungon fiber technische Meehanik. 
Band 4 : Dynamik. Achto Auflago. Bearbeitot von A. 
Busemann. 8vo. Pp. 448. (Leipzig und Berlin : B. G. 
Teubner, 1933.) 14 gold marks. 

1 Gemant, Andreas. Liquid Dielectrics. English transla¬ 
tion by Vladimir Karapetofi. (National Research Council 
Committee on Electrical Insulation, Monograph No. 2.) 
Med. 8vo. Pp. ix+185. (New York: John Wiley and 
Sons, Ino. ; London : Chapman and Hall, Ltd., 1933.) 
18s. 6cf. net.* 

Gerlach, Walthcr, und Gerlach, Werner. Die chemisoho 
Emissions-Spektralanalyse. Toil 2. Roy. 8vo. Pp. 191. 
(Leipzig: Leopold Voss, 1933.) 13 gold marks, 

Gibson, Charles R. Electrical Conceptions of To-day : 
a Lucid Explanation of many of the Latest 'Theories 
concerning Atoms, Electrons and other Matters relating 
to Electricity. Or. 8vo. Pp. 284 +8 plates. (London : 
Seeley, Service and Co., Ltd., 1933.) 0*. net. 

Gibson, George A., and Pinkerton, P. Elements of 
Analytical Geometry. Chapters I-VI: The Straight 
Line. Cr. 8vo. Pp. viii+105+vi. (London: Macmillan 
and Co., Ltd., 1933.) 1#. 9d. 

Haase, H. Hohere Algebra. Band 1. Zweite, verbeaserte 
Aufiage. (S&mmlung Gdsohen, Band 031.) Pott 8vo. 
Pp. 182. (Berlin und Leipzig: Walter de Gruyter und 
0o., 1933.) 1.62 gold marks. 

Hoof, L. Einffihrung in die Differentialgleichungen der 
Physik. (Sammlung Gdsohen, Band 1070.) Pott 8vo. 
Pp. 138. (Berlin und Leipzig: Walter de Gruyter und 
Co., 1933.) 1.62 gold marks. 

Julia, Gaston. Essai sur le d^veloppement de la 'Thdorie 
des Fonotions” de variables complexes. 8vo. Pp. 53. 
(Paris: Gauthier-ViUars et Cio, 1933.) 12 francs. 

King, Horace W., and Wlsler, Chester O* Hydraulics, 
Third edition, revised. Med. 8vo. Pp. xii +292. (New 
York : John Wiley and Sons, Ino.; London : Chapman 
and llall. Ltd., 1933.) 16s. 6d. net.* 

Kutttee, W. Koh&sionsfostigkeit. Sup. Roy. 8vo. . Pp. 
62. (Berlin: Julius Springer, 1932,) 11 gold marks. 

Littleton, J, T., and Morey, G. W. The Electrical 
Properties of Glass. (National Research Council Committee 
on Eleotrioal Insulation, Monograph No. 3.) Med. 8vo. 
Pp. x +184. (New York: John Wiley and Sons, Ino .; 
London ; Chapman and Hall, Ltd., 1933.) 18*. 6d, net.* 
NemAnyi, P. Wasserbauliche Sfcrdmungslelm>. Roy. 
8vo. Pp. 275. (Leipzig: Johann Ambroeius Barth, 
1933.) 28 gold marks. 

Nolly, P*Lecomte du. Methodes physiques en biologie 
et ea tnAdecine. (Actuality scientifiques et industrieUes.) 
Rx.Or.8vo. Pp. 194. (Paris: J.-B. Bailli&re et fils, 
iS3Jb> 22 francs.* 

) r B. ■ Application dim -tmagmaifra au calcul 
vectorial smf* #vo. . Pp. .80. (Bark t Olfliihier.Villars 


f. r ti 

Price, E. A* logical Sequence in Plane Geometry; 
Rapid Revision by means of Ideograms. Demy 8vo, Pp; 
12 +1 chart. (Cambridge : At the University Press, 1933.) 
Is. Od. 

Warburg, E. Lehrbuch der Experimentalphysik ft Up 
Studieronae. Dreiundzwanzigsto und vierundzwanzigste 
verbeaserte Aufiage. Roy. 8vo. Pp. 484. (Dresden und 
Leipzig: Theodor Sfceinkopff, 1933.) 12 gold marks. 

woodbum, W. Chambers’s ‘No Lumber* Arithmetics. 
Imp, 16mo. Book 4. Pp. iy+68. (London and Edinburgh : 
W, and R. Chambers, Ltd., 1933.) Paper, 8d.; cloth, lid. 


Engineering 

Bauer, B. Das Zusammenwirken von Beton und Eisen 
im Eisen botonstfitzenbau. Roy. 8vo. Pp. 64. (Wien: 
Gerold und Co., 1933.) 3 gold marks. 

Gamin, F. J., Edited by. Fifty Tested Wireless Circuits: 
including Circuits for Battery and Mains-Operated Re¬ 
ceivers, Adaptors, Units and Amplifiers ; with Instructions 
for Building a Television Receiver, Calibrating a Receiver, 
Remote Control and Aerial and Earth Systems. Cr. 8vo. 
Pp. 144. (London ; George Newnes, Ltd., 1933.) 2 e. 6d. 
net. 

Geissler, Wilhelm. Kanalisation und Abwassor- 
reinigung. (Handbibliothek fUr Bauingenieure, Teil 3: 
Wasserbau, Band 6.) Sup. Roy. 8vo. Pp. 378. (Berlin: 
Julius Springer, 1833.) 31.50 gold marks. 

Hall, S. Scott, and England, T. H. Aircraft Performance 
Testing. Demy 8vo. Pp. 216. (London ; Sir Isaac 
Pitman and Sons, Ltd., 1933.) 15s. net. 

Harracus, K. Keuerungsdocken. Roy. 8vo. Pp. 108. 
(Berlin: Carl Heymann, 1933.) 10 gold marks. 

Henkel, O. Grundzfige des Stahlbaues. Achte, stark 
ver&ndorto und vermehrte Aufiage. Roy. 8vo. Pp. 254. 
(Leipzig und Berlin : B. G. Toubner, 1933.) 8.40 gold 

marks. 

Kclen, N. GewichtRstaumauern und massive Wehre. 
Sup. Roy. 8vo. Pp. 374. (Berlin : Julius Springer, 1933.) 
52 gold marks. 

Lee, Donovan H. The Use of Steelwork in Buildings : 
under the L.C.C. Code of Practice and the British Standard 
Specification No. 449, 1932. Cr. 8vo. Pp. 127. (London : 
E. and F. N. Spon, Ltd., 1933.) 4*. fid. net. 

Saliger, R. Der Eisenbeton, seine Berechnung und 
Gestaltung. Sechate erg. Aufiage. Roy. 8vo. Pp. 661. 
(Leipzig: Verlag Krdnor, 1933.) 26 gold marks. 

Singer, E. Raketen-Flugtechnik. Roy. 8vo. Pp. 222, 
(Munchen und Berlin : R, Oldenbourg, 1933.) 8.60 gold 
marks. 

Schdler, R. Dio Statik und Festigkeitslehre einschliesa* 
lich der Theorie, Berechnungen und Konstruktionen dee 
Eisen be tonbauee. 4 B&nde. Roy. 8vo. Band 1. Pp. 175. 
(Leipzig: Verlag Voigt, 1033.) 7.80 gold marks. 

Williams, W. E. An Introduction to the Heating and 
Ventilating of Buildings. Demy 8vo. Pp. 45. (London : 
The Draughtsman Publishing Co., Ltd., 1933.) 2s. net.* 


Chemistry: Chemical Industry 

Abderhaldcn, Emil, Herausgegeben von. Handbuch 
der biolog isohen Arbeitemethoden. Lieferung 417. Abt. 1: 
Chemisohe Methoden, Teil 11, Heft 6. Alkaloide. Von 
R. Seka* Sup. Roy. 8vo. Pp. 1069-1424. (Berlin und 
Wien : Urban und Sohwarxenberg, 1933.) 19 gold marks* 
Abegg, R., Auerbach, F.,und Koppel, J., Herausgegeben 
von. Handbuch der anorganisehen Chemie. In 4 B&nden. 
Band 4, Abt. 3 : Die Element© der achten Gruppe des 
period ischen Systems. Teil 2: Eisen und seine Ver- 
bindungqp. Lieferung B2: Komplexe Cyanide des Eisens. 
Roy. 8vo; Pp. 222. (Leipzig: S. Hirzel, 1933.) 24 gold 
marks. 

Beilsteins Handbuch der organischen Chemie, Vierte 
Aufiage. Band 11-12. Roy. 8vo. Pp. 608. (Berlin: 
Julius Springer, 1933.) 126 gold marks. ' 
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Bentley and Driver's Text-Book of Pharmaceutical 
Chemietiy. Revised by John Edmund Driver, Second 
edition. Demy 8vo. Pp. xv +638. (London: Oxford 
University Press, 1933.) 10s, net.* 

Fischer* E. Einftihrung in die physikalische Ghemie. 
Mit einem Abachnitt liber die galvanise hen Ketten, von 
K. Weber. (Mathematisch-physikalische Bibliothek, 
Reihe 2, Heft 1.) Pp. 120. (Leipzig und Berlin : B. G. 
Teubner, 1933.) 3 gold marks. 

Holde, p. Kohlenwasaerstofftile und -fetto, sowie die 
ihnen chemisch und technisoh nahestehonden Stoffe. 
1040. (Berlin: Julius Springer, 1933.) 78 gold marks, 
tiller, Wolf Johannes. Die Bedeckungstheorie der 
Passivit&t der Meta He und ihre experimentelle Begrtind- 
ung. Roy, 8vo. Pp. 102. (Berlin : Verlag Chemie, 
G.m.b.H., 1933.) 6 gold marks. 

Neugebauer, H. Die Capillar-Lumineacenzanalyse im 
pharmazeutischen Laboratoriuro. Pp. 69. (Leipzig : 
Willmar Sehwabe, 1933.) 1.60 gold marks. 

Nleuwenburg, C. J- van, ami Dulfer, Miss Ir. G, A 
Short Manual of Systematical Qualitative Analysis by 
Means of Modem Drop Reactions. Pp. 88. (Amsterdam : 
D. B. Centen’s Uitgevers Maatschappij N. V. f 1933.) 
3.76 florins. 

Prandtl, Gcbelc und Fesslcr. GaskampfstofTe und 
Gasvergiftungen. Wie schtltzen wir una ? Pp. 117. 
(Mflnchen : Otto Qmolin, 1933.) 2.40 gold marloj. 

Smith*George McPhail. Quantitative Chemical Analysis: 
for Beginning Students; with Explanatory Notes, 
Questions and Analytical Problems. Third edition, 
revised and enlarged. Demy 8vo. Pp. xii+199. (Now 
York : The Macmillan Co., 1933.) 12s. net. 

Taylor* F. Sherwood. A Short Organic Chemistry. 
Demy 8vo. Pp. viii +378. (London : William Heinomann, 
Ltd., 1933.) 6#.* 

Technology 

Herzog* R. O., Herausgogoben von. Tochnologie der 
Textilfosem. Band 4, Toil 4 : Die Weltwirtecliaft dor 
Baumwolle. Boarboitet von Paul Koenig und Arnold 
Zelle. Roy. 8vo. Pp, ix+180. (Berlin: Julius Springer, 
1933.) 20.60 gold marks. 

Mollet, Ralph. Leaded Glass Work. (Pitman’s Craft for 
All Series.) Cr. 8vo. Pp. 98. (London : Sir Isaac Pitman 
and Sons, Ltd., 1933.) 2#. (Vi. net. 

Schmidmer, E. L. Ein Beitrag zur statischen und 
dynamischen H&rtoprufung. (Eorschungsarbeiton (ibor 
Meballkundo und Kontgenmetallographie, F. 6.) Roy. 
8vo. Pp. 102, (MUnchen : Verlag Voglrieder, 1933.) 
4.60 gold marks. 

Whlcher* E. V. Practical Elementary Bookcraft. 
Cr, 8vo. Pp. 96. (London i Edward Arnold and Co., 
1933.) 3*. (Vi. net. 

Astronomy 

Wareham* A, L. The Foundations of the Universe. 
Cr. 8vo. Pp. 43. (London : The C. W, Daniel Co.* 1933.) 
Is. net.* 

Wolf* R. Geschiohfce der Astronomic. Milnohen 1877. 
Neudruck. (Geschiohte der Wissenschaften in Deutsch¬ 
land* Neuere Zeit, Band 16.) 8vo. Pp. 816. (Leipzig i 
K. F. Koehler* 1933.). 15 gold marks. 

Meteorology: Geophysics 

Air Ministry : Meteorological Office. British Rainfall 
1932 i the Seventy-socond Annual Volume of the British 
Rainfall Organisation. Report on the Distribution of 
Rain in Space and Time over the British Isles during the 
Year 1932 as recorded by over 6,000 Observers in Great 
Britain and Ireland. (M.O. 366.) Issued by the Authority 
of the Meteorological Committee, Pott 4to. Pp. xviii +291. 
(London: H.M. Stationery Office, 1933.) 16s. net.* 

K&open, W.* und Geiger* R. f Herausgegeben von. 
Hanobuch der Klimatologie. In 6 Bftnden. Sup. Roy. 8vo. 
Band 5* Toil 10: The Climate of Rhodesia* Nyaaaiand 
wad Mozambique Colony. By C. L. Robertson and N. P. 
Sellick. Pp. iv +19. (Benin: GebrUder Borntraeger, 
1933.) 6 gold mark*,* 


Geology: Mineralogy 

Boswell* P. G. H. On the Mineralogy of Sedimentary 
Rocks : a Series of Essays and a Bibliography. Demy 
8vo. Pp. ix 4 393. (London : Thomas Murt>y and Co., 
1033.) 21s. not.* 

Crook, Thomas. History of the Theory of Ore Deposits i 
with a Chapter on the Rise of Petrology. Demy 8vo. 
Pp, 163. (London : Thomas Murby and Co. ; New York : 
D. Van Nostrand Co., Inc., 1933.) 10s. 6d. not.* 

Eitel, W., Herausgegeben von der Deutsohen Miner¬ 
alogist: hen Gesellschaft von. Fortschritte der Mineralogie, 
Kristallographie und Petrographic. Band 17, Teil 2, 
Roy. 8vo, Pp. 73-162 +iv +20. (Jena : Gustav Fischer, 
1933.) 7 gold marks. 

Smith, H. G. Minerals and the Microscope. Third 
edition. Cr. 8vo. Pp. xiii 4 124 + 13 plates. (London: 
Thomas Murby and Co. ; New York : D. Van Nostrand 
Co., Inc., 1933.) 5a. net.* 

Thtiringischcn Geologischen Verein, Herausgegeben 
vom. Beitr&ge zur Geologic von Thiiringen. Band 3, 
Hoft 4-6. Roy. 8vo. Pp. 237-364. (Jena: Gustav Fischer, 
1933.) 4 gold marks. 

Geography: Travel 

Alec-Twecdie, Mrs. Tight Comers of my Adventurous 
Life. Roy. 8vo. Pp. 315. (London: Hutchinson and 
Co., Ltd., 1933.) 18s. not. 

Champion, F. W. The Jungle in Sunlight and Shadow. 
Cr. 4to. Pp. 286 4 96 plates. (London: Chatto and 
Windus, 1933.) 21*. net. 

Fawcett, C. B. A Political Geography of the British 
Empire. Demy 8vo. Pp. xiii +409. (London: University 
of London Proas, Ltd., 1933.) 18*. net. 

Hamilton, C. H., and Rickards* A. I. Asia. (Murray's 
Modem Geographies, 2.) Cr. 8vo. Pp. xii +116. (London : 
John Murray, 1933.) 1*. 9d. 

Hedin, Sven, Riddles of the Gobi Desert. Translated 
from the Swedish by Elizabeth Sprigge and Claude 
Napier. Demy 8vo. J^). x +382 +24 plates. (London : 
Georgo Routledgo and Sons, Ltd., 1933.) 18*. net.* 
Henderson, G. C. The Discoverers of the Fiji Islands : 
Tasman, Cook, Bligh, Wilson, BelUnghauson. Roy. 8vo. 
Pp. 342. (London : John Murray, 1933.) 18*. net. 

Hinks, Arthur R. Maps and Survey. Third edition. 
Demy 8vo. Pp. xiv +283 4 28 plates. (Cambridge : At 
the University Press, 1933.) 12*. 6d. net.* 

Jamieson, Peter A. The Viking Isles : Pen-Pictures 
from Shetland. Cr. 8vo. Pp. xii+180. (London: Heath 
Crouton, Ltd., 1933.) 3*. 64, net. 

Lay, E. J. S, The Empire Geographies. Book 3 : Life 
in British Africa and India. Cr. 4to. Pp. 80. (London; 
Macmillan and Co., Ltd., 1933.) 1*. 94. 

Lyde, Lionel W., and Garnett* Alice. Time and Place. 
Cr. 8vo. Pp. viii 4 183. (Oxford: Basil Blackwell, 1933.) 

2 s. 

Midgley, C. The World: Physical, Human and 
Economic. (Practical Sketch Map and Picture Geo¬ 
graphies, Senior Series, Book 7.) Cr. 4to. Pp. 120. 
(Exeter: A. Wheaton and Co., Ltd., 1933.) 2*. 04. net. 

Midgley, C. Africa and Australasia. (Practical Sketch 
Map and Picture Geographies, Book 3.) Cr. 4to. Pp. 88. 
(Exeter : A. Wheaton and Co., Ltd., 1933.) 2s. net. 

Ponder, Capt. S. E. G. In Asia’s Arms. Demy 8vo. 
Pp. 255. (London : Stanley Paid and Co., Ltd., 1933.) 
12tt . 64. net. 

Scott, J.M. The Land that God gave Cain : an Account 
of H, G. Watkins’s Expedition to Labrador* 1928-1929. 
Med. 8vo. Pp. vii +282 +20 plates. (London i Chatto 
and Windus, 1933.) 12s. 64. net. 

Sinclair* Gordon. Foot-Loose in India: Adventure* 
of a News Chaser from Khybor’s Grim Gash of Death 
to the Tiger Jungles of Bengal and the Burmese Battle¬ 
ground of the Black Cobra. Cr. 8vo. Pp. x +379* 
(London: John Murray, 1933.) 7s. 64. net.* 

Stoneham, C. T. Hunting Wild Beasts with Rifle and 
Camera. Roy. 8vo. Bp* 219 +24 plates. (London and 
Edinburgh: Thomas Nelson and Bam, LtdL, IMS*) 
7s. 64. net. S 
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Vickers, $, B. A Short Geography of Lincolnshire. 
Imp, 16mo. Pp. 69. (London and Hull: A. Brown and 
Sons, Ltd., 1933.) Is. net. 

Vista, Tula di Im Lando der Buschneger und Magier : 
raeine Boise dureh Portug.-Kongo. 8vo. Pp. 189. (Berlin- 
SchOneberg : Verlag Oestergaard, 1933.) 3.60 gold marks. 

Voigt,Martin. Kafiristan. Koy. 8vo. Pp. 119. (Breslau: 
Ferdinand Hirt, 1933.) 7.50 gold marks. 

Weiser, F, Im Land© dea Stemenbanners. 8vo. Pp. 
113. (Regensburg: Verlag Habbel, 1933.) 2.50 gold 

marks. 

Young, Ernest, and Gilmour, Samuel Carter. Life 
Overseas : India. (Philips’ New-Prospect Readers.) Or. 
8vo. Pp. 72. (London : George Philip and Son, Ltd. ; 
Liverpool: Philip, Son and Nephew, Ltd., 1933.) 8 d. 

General Biology: Natural History 
Botany: Zoology 

Brinkmann, M. Die Vogel welt Nordwestdeutschlands. 
Roy. 8vo. Pp. 227. (Hildesheim : Verlag Borgmoyer, 
3933.) 7.60 gold marks. 

Chalmers, Patrick R., and Aldin, Cecil. Dogs of Every 
D»v. Or. 4to. Pp. 50. (London : Eyre and Spottiswoodo, 
Ltd., 1933.) 7*. 6 d. net. 

Dick, P. tom. Die Vogelwolt dor Jadest&dte und ihrer 
Umgebung, des Jevorlandos und der Friesiachen Wehde. 
(Rttstringer Heimatbuoh, Band 3.) 8vo. Pp. 203. (Accum : 
Selbstvorlag, 1033.) 1.50 gold marks. 

< Fishery Board for Scotland. Scientific Investigations, 
1933, No. 1 : A Study of the Biology of Calanus fin- 
tnarchicus in the North-Western North Sea. By Sydney 
G. Gibbons. Imp. 8vo. Pp. 24 + 3 plates. (Edinburgh 
and London : H.M. Stationery Office, 1933.) 1*. 6d. not.* 
Ga)ewskaja, N. Zm* Okologic, Morphologic und 
Systematik der Infusorion des Baikalsees. Lieferung 1. 
(Zoologica, Band 32, Lieferung 1-2 : Heft 88, Lieferung l.) 
4 to. Pp. 112. (Stuttgart: E. Schweizerbart, G.m.b.H., 
1933.) 52 gold marks. 

Guyon, Ren4. Sex Life and Sex Ethics Translated 
from the French by J. C. and Ingoborg Flugol. Demy 
8vo. Pp. xxii 4 386. (London : John Lane, The Bodley 
Head, Ltd., 1933.) 15s. net. 

Hartmann, Max. Allgemeine Biologic : eine Einftihrung 
in die Ixrtire vom Loben. Zweite, vollstOndig neubear- 
beitete Auflage. Sup. Roy. 8vo. Pp. xii +792. (Jena: 
Gustav Fischer, 1933.) 38 gold marks.* 

Hendv, E. W. Here and There with Birds. Or. 8vo. 
Pp. 266 4-8 plates. (London and Toronto : Jonathan 
Cape, Ltd., 1933.) 7s. 6d. not.* 

Kolkwitfe, R. Die Pflanzenwelt der Umgebung von 
Berlin. Dritte Auflage. 8vo. Pp. 64. (Berlin-Lichterfelde : 
Naturschutz-Verlag, 1933.) 0.90 gold mark. 

Kilkcnthal, Willy, Begrtlndet von. Handbuch der 
Zoologie: eine Naturgeschiehte der Stftmme des Tier- 
reiohes. Herauagegeben von Thilo Knimbach. Band 7 : 
Sauropsida, Allgemeines; Roptilia; Aves. H&lfte 2, 
Lieferung 7. Med, 4to. Pp. 657-768. (Berlin und Leipzig : 
Walter do Gruyter und Co., 1933.) 14 gold marks.* 

Leopold, Aldo. Game Management. Roy. 8vo. Pp. 
xxi +481. (New York and London : CharleB Scribners 
Sons, 1933.) 21s. net. 

Matgteiter, H. Die Fiechc Tirols und Vorarlbergs. 
Heft f: Laugen, Lauben und Nerflinge. 8vo. Pp. 20. 
(Innebruok: Vereins-Buohhandlung, 1933.) 1 schilling. 

Miller, A. H, The Biological Concept of Man : a Brief 
Introduction. Third edition. Demy 8vo. Pp. 36. (Bourne¬ 
mouth ; Sidney J. Mate, 1933.) 2«. 6 d.+ 

Mttller, Annin. Struktur und Aufbau der biologischen 
Ganzheiten. Roy. 8vo. Pp. 192. (Leipzig: Johann 
Ambrosiua Barth, 1933.) 9 gold marks. 

Paillot, A. L'Infection chez les insec tee : immunity et 
symbiose. Roy. 8vo. Pp. 535. (Lyon : Librairie m4dioale 
6t scientiflque, 1933,) 100 francs.* 

Plater Ludwig. Vererbungslehre: mit besonderer 
BerUcksichtigung der Abstammungslehre und dee 
Mamtehns, T&weite Auflage. Band 1 j SexualiUt und 
•tttetnetae Problem©. Roy. 8vo. pp, xiv+555-1232. 
(J&at Gustav Fischer, 1933,) 30 gold marks. 


Potter, Rev, M. C. Bio-electric Potentials. 1: The 
Relation between the Structure and the Electrical Con¬ 
dition of the Plant; 2 : Certain Eleotrical Signs of the 
Hunum Body. Cr. 8vo. Pp. 43. (Cambridge : W. Heffer 
and Sons, Ltd, ; London : Simpkin Marshall, Ltd., 1933.) 
Is. not.* 

Sch&perclaus, W. Lohrbuch der Teichwirtschaft. 
Roy. 8vo. Pp. 289. (Berlin : Paul Parey, 1933.) 12,80 
gold marks. 

Schwickerath, M. Die Vegetation des Landkreises 
Aachen und ihre Steliung im nttrdliohon Westdeutsehland. T 
(Aachener Beitr&ge zur Hoimatkuude, Band 13.) Roy. 8vo. 
Pp. 135. (Aachen : Verlag Mayer, 1933.) 2 gold marks. 

Senn, G. Die Entwicklung der biologischen Forschungs- 
methode in dor Antike und ihre grunds&tzliohe Fiirderung 
durch Theophrast von EreHos. Roy. 8vo, Pp. 262. 
(Aarau : H. R. Sauerl&nder und Co., 1933.) 10 gold marks. 

Vyvyan, C. C. (C. C. Rogers), Compiled by. Bird 
Symphony: an Anthology. til. 8vo. Pp. xxi +298. 
(London : John. Murray. 1933.) 6a. net.* 

Washburn, F. L. The Rabbit Book: a Practical 
Manual on the Cam of Belgian Hares, Flomish Giants 
and other Meat and Fur-Producing Rabbits. Second 
edition, revised. Ex. Cr. 8vo. Pp. 200. (Philadelphia 
and London : J. B. Lippineott Co., 1933.) 8«. 6d. net. 

Wettstein, R. Handbuch der flystematischen Botanik. 
Vierte, umgearbeiteto Auflage. Band 1. Sup. Roy. 8vo. 
Pp. 537. (Leipzig und Wien: Franz Deuticke, 1933.) 
25 gold marks. 

Horticulture: Agriculture: Forestry 

Empire Marketing Board. Coir : Report on the Attri¬ 
butes and Preparation of Coconut Fibre. By S. G. 
Barker. (K-M.lL 71.) Cr, 4to. Pp. 60. Is. net. Banana 
Storage : an Account of Recent Investigations into the 
Storage Behaviour of Several Varieties. By Claude W. 
WardTaw and Laurence P. McGuire. (E.M.B. 72.) Cr. 
4to. Pp. 35+4 plates. 1*. net. (London : H.M. Stationery 
Office, 1933.)* 

Headline, G. E. Town to Country : a Guide for Towns¬ 
men who Seek a Living on the Land. Cr. 8vo. Pp. 72. 
(London : Bums, Oates and Wash bourne, Ltd., 1933.) 
Is. 6 d. net. 

Honcamp, F. Das Fischmehl als Futtormittel. Teil 1: 
Uber dio Gewinnung, Zusammensetzung und Verdaulich- 
keifc von Fisohmohl und Uber den Futterwert desselben 
for Jung- und Milchvieh ; Untersuchurigen und Versuohe, 
ausgefdhrt auf Verardassung und mit UnterstUtzung des 
Reichsministeriums fiir Em&hrung und Landwirtachaft 
vom Ausschuss for Filtterungsversuche beim Vorbande 
landwirtsohaftlichcr Vorsuchsstationen. Pp. 272. (Berlin ; 
Paul Parey, 1933.) 8.40 gold marks. 

Morton, J. W. Fruit and Vegetable Growing for 
Canning; What is Wanted and How to Produce it. 
Cr. 8vo. Pp. 46. (London : The Fenland Press, 1983.) 
Is. net. 

Pearson, R. S., and Brown, H, P. Commercial Timbers 
of India: their Distribution, Supplies, Anatomical 
Structure, Physical and Mechanical Properties and Uses. 
Imp. 8vo, Vol. 1. Pp. xlv+648 +182 plates. Vol. 2. 
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the research work carried out at the r Dolli*, Hill v 
station, technical training is given tb 'i^attV of tlie 
young assistants in the various departmentSof the 
Post Office, During the current year, 1,TOO students 
will receive instruction. Correspondence classes have 
also been started for the ‘ benefit of provincial 
students. 

Telephone Statistics of the World 
The American Telephone and Telegraph Company 
has published statistics in Electrical Communication 
for July of the telephone development of the world 
on January 1, 1932. Assuming the population of 
London to be 8,900,000, it is calculated that there 
are 8‘7 telephones for every hundred people. This 
is the maximum density of the telephones of the 
cities in Great Britain. In France, Paris has a density 
of 14*2, and in Germany, Berlin leads with 11*6. 
San Franoisoo has the greatest telephone density 
of any city in the world, there being 39 ■ 1 telephones 
per 100 inhabitants. Other cities where the density 
exceeds 30 are Stockholm, Washington, Seattle and 
Denver. When countries are considered, we find that „ 
•the United States has 15*8 telephones per hundred 
of the population, Canada has 13*1, Denmark 10*1, 
Sweden 9*1, Norway 7 0, Germany 4*8, Great 
Britain 4*6 and France 2*9. When telephone con¬ 
versations and telegrams are considered for the year 
1931, Canada heads the list with 260*3 per person, 
the United States comes next with 223*5, New 
Zealand with 200*4, and Germany with 36*9, Great 
Britain with 35*4 and France with 20*9 are near the 
bottom of the list. The figures show that 56 per 
cent of all the world’s telephone numbers are listed 
in the United States. They also show that more 
than 50 per cent of the 12*5 million automatic or 
‘dial' telephones in the world are in the United 
States. The usefulness of the telephone increases 
according to the number of telephones in use. Even 
in the United States, the numbers per hundred 
persons are increasing every year and the saturation 
point still seems some distance away. The mechanical 
convenience of the telephone makes a strong appeal 
to them. 

International Congress on Glass and Ceramics 
Them is very clear and encouraging evidence of 
the permeating of industry by scientific methods when 
two industries like those dealing with glass and 
ceramics, traditionally secretive, get to the stage of 
arranging an international congress. That happy 
consummation was reached by the holding on 
September 17-20 of the First International Congress 
at Milan, Venice, Faenza and Florence. The organisa¬ 
tion of the Congress had been carried out by the 
FecJer&zioni Nazionali Fascist© delle Industrie del 
V^po e Della Ceramica and was presided over by 
the Hon. B.Donzelli, with Signor Luciano Scotti as 
v||i4-preeident. The proceedings connsted of five 
'held in Milan for the reading of scientific 
a^ te^nlbil papers, and the transaction of business, 
ltefcactories and glass works in the 
Venice, Faensa and Florence, 1 


and there was a good deal of generous hospitality 
at : aU thotfO,centres. 

i ■ ■ - ■ 

No less than forty-four papers on glass and thirty- 
one on ceramics were contributed to the technical 
sessions by authors from the United States, Czecho¬ 
slovakia, England, France, Germany, Russia, as 
well as Italy. The members of the Society of Glass 
Technology from England contributed fifteen of 
the papers on glass. The English Ceramic Society 
and the Glass Research Delegacy, the Deutsche 
Keramische Gesellschaft, the Deutsche Glastechnische 
Gesellschaft, and the American Ceramic Society 
were also all officially represented. This first Con¬ 
gress was undoubtedly a success and it was deter¬ 
mined that others should follow in series. It is 
possible that, following suggestions made by the 
English delegates interested in glass, the second 
congress may be held in England in 1936. Some¬ 
thing was done also to make provision for maintain¬ 
ing contact between scientific workers and glass 
technologists in the various countries, by setting up 
an International Commission for Glass, with repre¬ 
sentation of the United States, England, Franc©, 
Germany, Italy, Spain and other countries, and 
Prof. W. E. S. Turner, of Sheffield, was elected 
president. A similar Commission for Ceramics Is 
under discussion. 

Physics in Industry 

Immakknt in to-day’s technological development© 
is an increasing recognition of physics’. In the past, 
to the man in the street, a scientific worker in industry 
has always been a ‘chemist’ or, if not, has been 
regarded vaguely as some kind of second-rate 
chemist; but that is now changing. The Institute 
of Physics is playing no small part in bringing about 
the change, and its series of lectures on “Physic© 
in Industry” has covered a wide variety of interests, 
while the industrial research associations also, v of 
course, exercise an ever-extending influence in the 
same direction. Symptomatic of the movement is 
the fact that for the first time, Section A of the 
British Association had a sub-section on industrial 
physics at the recent Leicester meeting. It is earnestly 
hoped by many physicists engaged in industry that 
this innovation will become a regular feature and 
that more time will be allotted in the future to its 
important discussions. 

Dn. Ezbb Griffiths presided at the Leicester 
meetings of the sub-section and the subjects were 
chosen for their local interest in the city of Leicester. 
Mr. H. Bradley, who recently delivered on Institute 
of Physios lecture on “Physics in the Boot and Shoe 
Industry” (Nature, May 27, p. 766), contributed 
two papers; one dealing with physics of industrial 
drying with special reference to the removal of 
moisture from leather and from shoes; the ot^er 
concerned with the testing of flexible sheet materials^ 
like leathers and textile fabrics, by inflation undj^r 
hydrostatic or pneumatic pressure. Dr. S. G; Barkek 
of the Wool Industries Research Association, 
emphasised the importance of the ©uibjects in 
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tian to textiles. Dr. C. H. Spiers* who is himself a 
chemist, read a paper entitled “Some Physical 
Problems of Leather Manufacture” in an effort to 
Ahow how tremendously wide is the scope for the 
application of physics in relation to tannery problems ; 
his paper is printed in full in the Leather Trades' 
Review for October 4. 

Archaeological Finds in the Crimea 

A joint expedition of the University Museum, 
Philadelphia, and the Leningrad Academy for the 
History of Material Culture has been engaged in the 
exploration of an ancient fortress site at Esaki- 
Kermen in the Crimea under the direction of Prof. 
P. L. Schmidt, representing the Leningrad Academy. 
According to a communication issued by the S.C.R., 
a largo amount of archaeological material obtained 
from interments, consisting of pottery, bones and 
ornaments, has already reached Leningrad, where it 
awaits examination. In the slopes of the plateau 
on which the fortress stands, thirty-three catacomb 
burials were discovered. These date from the fifth 
to seventh centuries a.i>. Inside the fortress were a 
number of communal burial chambers, cut from the 
solid rock. These contained human skeletal remains, 
which had evidently been deposited there after having 
first been interred elsewhere. They closely resemble 
burial chambers discovered at Mengap-Kale. These 
remains are believed to belong to the people pre¬ 
viously known only from the ‘dolmen* burials. It is 
hoped to establish their cultural affinities and chrono¬ 
logical rotations by the present excavations. Four 
large dolmens and eight cist burials were also ex¬ 
amined and yielded three unbroken skulls, the first 
to be found in this region. Archaeological investig¬ 
ation in the Crimea has demonstrated a succession 
of five occupations, of which the best known is that 
of the bronze age Scyths, whose art, characterised by 
the free use of animal motives, is known from widely 
distributed burials, and oxtended as far as China. It 
is anticipated that the present excavations will at 
least establish certain fixed points in the chronology 
of the at present obscure prehistory of the Crimea. 

Atnani Agricultural Research Station 

The fifth annual report (1932—1033) of the Amani 
Agricultural Research Station has been issued by the 
Colonial Office (London : H.M. Stationery Office, 
la. net), and in a covering letter attention is directed 
to the fact that this is “the first report since the 
Station has really got going and stood upon its own 
feet”. Definite advances have been made along many 
lines of investigation, and although a programme of 
long-range research has been followed, some important 
results capable of immediate application have been 
obtained. An intensive study of the root system of 
ooffee has revealed the fact that a close correlation 
exists between root distribution and the acidity 
gradient of the soil profile. Where the reaction is 
approximately neutral, a uniform dispersal of roots 
is found throughout the soil, but should a mildly 
acid or neutral layer overlie an acid subsoil, the roots 

will be restricted to the upper layer. This behaviour 

«■ 


suggests an explanation of many long-standing 
problems with regard to coffee-growing. The sisal 
industry has hitherto been chiefly devoted to the 
manufacture of binder twine, but an extension of 
the uses of the fibre is now taking place which affords 
an opportunity to develop special lines to serve 
particular purposes. This has necessitated a sys¬ 
tematic examination of sisal seedlings and seedling 
hybrids, in the course of which a hitherto undeecribed 
species has been discovered. The latter shows marked 
superiority to sisal, the rate of growth being greater, 
and its fibre being both softer, finer, and with a 
greater tensile strength. There seems no reason to 
doubt that this species will either replace sisal to 
a considerable extent, or supplement it and facilitate 
the extension of its present uses. An account of the 
Amani Agricultural Research Station was given by 
its director, Mr. William Nowell, before the Royal 
Society of Arts on October 24. 

Broadcast Reception and Electrical Interference 

The Institution of Electrical Engineers has 
recently set up a Committee to consider the 
various problems involved in interference with the 
reception of broadcasting caused by electrical 
machinery and apparatus. This Committee, which 
is representative of the various interests involved in 
the matter, has boon considering the means which 
might bo adopted to render future plant and appli¬ 
ances non-interfering, in addition to the possible 
methods for dealing with the interference apart from 
suppression at the source. With the assistance of 
four sub-committees, the disturbance due to such 
items as lifts, trolley omnibuses, domestic appliances 
and other apparatus have been investigated ; and 
it would appear that in many cases devices for the 
suppression of the interference could be incorporated 
in future designs at a reasonable oost. In order to 
facilitate progress in this direction, it has been decided 
to seek the co-operation of the manufacturers and 
other interests affected; while the possibility of 
international action on the question of electrical 
equipment embodying suppression devices will 
receive consideration by a British National Committee 
to be set up for the purpose. Further investigation 
appears to be necessary on same of the larger items 
of plant, and quantitative tests on these are being 
carried out by the British Electrical and Allied 
Industries Research Association. 

Cinematograph Films for Teaching 
Reference was made in Nature of December 17, 
1932, p. 921, to the cinematograph films of cyclic 
phenomena produced by Messrs. Dance-Raufmann, 
18 Upper Stanhope Street, Liverpool, 8. We have 
now received a new list of films available. Before 
referring to the subjects dealt with* some features 
of these films may be emphasised. As Messrs. Dance* 
Kaufmann point out, their films are definitely for 
teaching purposes, preferably in the class-room, an A 
not for entertainment. All are safety film*and 4he£ v 
are supplied for 35 mm., Ifi mm. and d'5 
projectors at one uniform pice. The only ad*ptati«m 


NATURE 


673 


October 28, 1933 

to standard projectors required is a loop absorber, 
for ail the films are in the form of loops so that 
the phenomena illustrated can be repeated in¬ 
definitely. The subjects included in the present list 
include the production of mathematical curves, 
combination of harmonic motions (including har¬ 
monics), wave motion, light, electrostatics and 
elementary electricity, theory of alternating currents 
and of the induction motor, electric valves, mechan¬ 
isms, heat engines, pumps, etc. Most of the films 
are produced from cartoons, but the engineering 
subjects include several films in ‘half-tone* of models 
or full-scale apparatus. Messrs. Dance-Kaufmann 
are prepared to advise on suitable apparatus for 
showing their films. 

Science and Wheat-Growing 

The issue of the Journal of the Society of Chemical 
Industry for August 4 contains an informative article, 
entitled “How Science can help to improve the 
Nation’s Food Supply—Wheat”, by Dr. E. A. 
Fischer, director of the Research Association of 
British Flour-Millers. Until comparatively recently, 
the main object of the wheat grower was to obtain a 
good yield per acre, the milling and baking qualities 
of the product being disregarded. Dr. Fisher outlines 
the history of the wheat-growing and milling indus¬ 
tries during the past sixty years and shows how it 
explains the apathy and ignorance concerning wheat 
quality formerly prevalent in Great Britain. The 
first important step in enhancing the quality of 
English wheats was Biflea's achievement jn pro¬ 
ducing the Yeoman wheats. These are, however, not 
suitable for all soils or all districts, and much further 
improvement is neoessary if the output of home¬ 
grown wheat is to be increased materially. The 
directions in which such improvement may be accom¬ 
plished may be summarised as follows : development 
and extended use of wheat-drying machinery on the 
farm ; development of new varieties of wheat of 
higher protein content and better gluten quality, and 
suitable for all wheat-growing districts ; development 
in the mills of flour-conditioning processes by which 
the baking characters of flours may be improved. 
The fate of the English wheat-grower is closely linked 
to that of the country miller, and his aim should 
be the production of wheats which may be ground 
and consumed where grown, with little or no admixed 
foreign wheat, heavy transport charges being thus 
saved. 

Science for Citizenship 

Ik connexion with the article in Nature of October 
14, p. 581, under this title, a correspondent reoalls an 
opinion on the general subject expressed by Sir 
Horace Lamb, in 1925, when he occupied the pre¬ 
sidential chair at the meeting of the British Associa¬ 
tion at Southampton. Sir Horace said, u The habit 
of sober and accurate analysis which scientific 
pursuits tend to promote is not always favourable 
to social and economic theories, which rest mainly 
on an emotional, if very national basis. There is, I 
■ dumb hostility, whfcsh, without 


venturing on open attack, looks coldly on scientific 
work, except so far as it is directed to purposes of 
obvious and immediate practical utility”. 

Announcements 

Prof. Sydney Chapman, professor of mathematics 
in the Imperial College of Science, will deliver 
a lecture on “The Sun’s Magnetism” before the „ 
Institution of Professional Civil Servants at the 
Royal Sooiety of Arts, John Street. Adelphi, London, 
W.C.2, on November 24 at 5,30 p.rn. The lecture 
will be open to the publio. 

Mr. C. T. P. Ulm, together with his assistant 
pilots, Messrs. G. U. Alien and P. G. Taylor, landed in 
Derby, Western Australia on October 20 at 12.16 
a.m. (local time), thus completing the flight from 
England in 6 days 17 hours and 56 minutes. This 
beats the record set up by Sir Charles Kingsford 
Smith in his recent solo flight by 10 hours 54 minutes. 
The machine used was an Avro Ten, fitted with three 
Wright Whirlwind engines. 

The Ramsay Memorial Fellowship Trustees have 
made the following awards of new fellowships for the 
year 1933-34 : Dr. A. G. Winn, a British fellowship 
of £300, tenable for two years, at University College, 
London ; Dr. N. W. H. Addink, a Nethorlaud fellow¬ 
ship of £300, at the University of Cambridge ; Dr. J. 
Smittenberg, a Netherland fellowship of £300, at 
the University of Bristol. The Trustees have renewed 
the following fellowships for the year 1933-34 : Dr. 
J. M. Albareda (Spanish fellow), Rothamsted Experi¬ 
mental Station, Harpenden, Herts; Dr. Walter 
Cawood (British fellow). University of Leeds ; Dr. C. 
Kawassiades (Greek fellow). University College, 
London ; Dr. Mario Liguori (Italian fellow), Univer¬ 
sity of Oxford ; Dr. John MacArthur (Glasgow fellow). 
Royal Institution, London. 

At the annual statutory meeting of the Royal 
Society of Edinburgh hold on October 23, the follow¬ 
ing Council was elected :— President; Sir E. A. 
Sharpey-Schafer ; Vice-Presidents ; Dr. J, B. Clark, 
Prof. James Ritchie, Sir Thomas H. Holland, the 
Hon. Lord Sands, Prof. C. G. Darwin, Prof. R. A. 
Sampson ; General Secretary : Prof. J. H. Ashworth; 
Secretaries to Ordinary Meetings: Prof. F. A. E. 
Crew and Prof, James P. Kendall; Treasurer : Dr. 
James Watt; Curator of Library and Museum : Prof. 
D’Arcy W, Thompson; Councillors: Prof. P. T. 
Herring, Prof. T. M. MacRobert, Prof. Godfrey H. 
Thomson, Dr. Malcolm Wilson, Prof. E. B. Bailey, 
Prof. J. C. Brash, Prof. A. J. Clark, Prof. A. G. 
Ogilvie, Prof. E. M. Wedderbum, Lieut.-Col. A. G. 
M’Kendrick, Prof. James MacKinnon and Prof. W. 
Peddie. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentionedA lecturer 
in biology at the Leicester College of Technology— 
The Director of Education (Oct. 30). A professor of 
education, and a professor of dental science, in the 
University of Melbourne—The Agent-G eneral for 
Victoria, Melbourne Place, Strand, London, W.C.2, 
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[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of , rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 

r ' 

Germinating Coconuts on a New Volcanic Island, 
Krakatoa 

In connexion with the notes which were published 
in Nature of July 27 and October 5, 1929, with 
reference to the original home and modo of dispersal 
of the coconut, the accompanying letter which I 
have recently received from Dr. Doctors van Leeuwen, 
lately Director of the Botanic Gardens, Buitenzorg, 
Java, is of interest. The letter gives a very interesting 
account of the four new Krakatoa Islands which 
have arisen during the hist few years and also of 
the germination of coconuts washed up on the beach 
of the last-formed island. 

Arthur Hill. 

Royal Botanic Gardens, 

Kew, Surrey. 

Sept. 22. 


After being quiescent for more than forty-three 
years, the Krakatoa volcano renewed its activity in 
December 1927. Heavy eruptions started from a 
submarine crater situated in the centre of the basin, 
between the three islands of the Krakatoa group, 
and the ejected volcanic materials formed a cone 
which in January 1928 appeared above the surface 
of the sea, and formed an island which was 175 
metres long and 3 metres high. In the following 
months activity was most severe and a cone 200 
metres high was built up having a volume of about 
twenty-five million cubic metres t This island was 
soon destroyed by the sea waves and eventually 
disappeared. This was Anak* Krakatoa I. 

Activity started again on March 25, 1928, but it 
was not until January 1929 that a second new island 
< rose above the waves. At the end of February the 
island was about 40 metres high and 275 metres long. 
In the early days of July this island, Anak Krakatoa 
II, also was washed away. 

Anak Krakatoa III was bom on June 3, 1930, 
and it was destroyed by the sea on August 8. The 
submarine cone, however, was now so firmly con¬ 
structed that three days later the fourth child of 
Krakatoa appeared, which was a healthy baby, and 
grew in a short time into a big island, Anak Kra- 
katoa IV. 

In the month of January 1932, one of the officials 
of the volcanologioal service, who paid a visit to 
the new island, brought me some seedlings, pioked 
up by him on the beach, and I had myself an oppor¬ 
tunity of visiting the island in the month of May 
of the same year. It was then 40 metres high and 
comprised an eccentric hot crater lake and some 
solfataraa on its margin. The wall of this lake was 
on one side 40 metres high and very steep, and sloped 
on the other side gently to the beach, which was 
more than 1 km. long. 

On this beach, which consisted of black sand* a 
great quantity of pumice and logs was washed ashore 
and many plant seeds had already germinated. I 
* Anak to the Matey word for child, 


October 28 , 1693 


found many seedlings of common drift plants and 
of plants of the Barringtonia association. The 
following seedlings were found : Pandanus tectoru tn, 
Canavalia rosea , Ipomoea peS'Caprce t Barringtonia 
speciasa, Terminalia Catappa , Xylocarpue granatum± 
Pongamia pinnata , and 41 germinating coconuts. 

This last find was of special interest, as in this 


'' 'V' , 



Fia. 1. The crater lake of Auftk Krakatoa IV, May 1932. 



Fio. 2. Young coconut on the beach of Anak Krakatoa IV, 
May 1932. 



Flo. 3. Firmly rooted cooonnt cm the beach. 


case there oould be no question at all whether the 
nuts had been planted or not. No native, with the 
exception of the coolies of the volcanologioal service, 
had dared to land on this still active and treacherous 
crater, nor was there anything for them to find there. . 
Moreover, the coconuts lay da the beach and Were 
mostly unburied, lying between Ihe pxtoded wcwJ <9^ 
logs in the same disonJa«4y manner as tint seeflinge 
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of the other plants, as to which no one questions their 
distribution by the sea* Some coconuts were just 
beginning to sprout; others had already formed a 
bunch of leaves and were rooted firmly in the soil. 
They were here in exceptionally good condition, as 
the crabs, which often ruin the germinating nuts, 
were not present on the beach. We thus find on this 
new island a strong proof of the ability of the coco¬ 
nut, when washed ashore, to establish itself on the 
beach without human aid. 

After a rest of some months, the crater again started 
into activity in November and the poorly-developed 
vegetation was covered over by tho ejeoted volcanic 
material. 

W. Docterjb van Leeuwen. 

Leersum, 

Bergweg, 188. 


Heavy Hydrogen in Contact with Normal Water 

Owing to the impossibility of identifying individual 
molecules of a gas, very little is known about the 
possibility of an exchange between molecules of a 
gas (for example, hydrogen) and tho same molecules 
as constituents of a liquid (for example, water) in 
contact with the gas. In connexion with work on the 
-disintegration of lithium by ions of the heavy isotope 
of hydrogen 1 , we prepared mixtures of the hydrogen 
with pure helium and stored these over water in an 
aspirator. As first prepared, these contained approxi¬ 
mately 1 per cent and 7 per cent of the heavy isotope 
respectively. After the lapse of about six weeks wo 
observed a loss of activity as a disintegrating agent, 
and measurement of the concentration of the heavy 
isotope by the method outlined in our paper 1 showed 
that less than one-twentioth of the original hydrogen 
was present in each case, but that the total hydrogen 
content was approximately the same. 

Tests extending over six weeks with the apparatus 
filled with mixtures of ordinary hydrogen and helium 
showed no change of volume, thus eliminating leakage 
or solution as the mode by which the heavy hydrogon 
was lost. It is probable that the molecules of tho 
heavy hydrogen underwent a prooess of exchange 
with the molecules of hydrogen in the water, and 
that the final state of the system would bo one in 
which the concentration of heavy hydrogen was the 
same in the liquid as in the gas. A similar process of 
exchange has been reported by Lewis and Macdonald*, 
who Showed that there was a rapid equilibrium 
established between the hydrogen of ammonia and 
that of heavy water in which it was dissolved. It is 
evident that the observations suggest the use of the 
heavy isotope in experiments with hydrogen in much 
the same way as the radioactive isotopes of heavy 
elements have been used as ‘indicators' for those 
heavy elements in the past. 

M. L. Oliphant. 

Cavendish Laboratory, 

Cambridge. 

Oct. 18. 



1988. 

1083. 


High-Frequency Glow Discharge 
lap is a well-known fact that it is possible to main- 
tain hich-firoquenoy glow discharges at very low 
Vbitagee. A discharge tube having ae internal 
eleo^rodestwo discs at a distance of one or two 


centimetres and containing neon at a pressure of a 
few millimetres of mercury, shows the lowest values 
of the maintaining potential if the frequency is 
about. 10* cycles. Values between 10 and 15 volts 
(peak-value) are readily obtained. At lower fre¬ 
quencies the minimum maintaining potential increases 
until at frequencies of the order of 10* cycles more 
ponnal values are reached, > which do not differ much 
from the values obtained with direct current and. 
low frequencies. 

Experiments to be described elsewhere with a 
modified form of the Langmuir collector method 
showed that in general there exist in high-frequency 
discharges considerable space potentials. The 
existence of such space potentials can be interpreted 
as a rosult of the very great difference in inertia 
between the electrons and the positive ions, both 
under the influence of an oscillating e.m.f. of high 
frequency. While tho amplitude of the oscillating 
ions is practically zero, the amplitude of the electrons 
can exceed by many timos the electrode distance, 
in which case a great part of the electrons will reach 
the electrodes in each half period, thus being removed 



(») (ft) 

Fig. 1. (a) Direct current tH*charge through neon ; preesure 
48 mm., current 8 micro-amp., maintaining potential 258 
volt. (ft) High-frequency discharge in thu same tube, 
maintaining potential about 50 volt, frequency 3x10* cycles. 

from the discharge. The result is a positive space 
charge and therefore a potential gradient in certain 
parts of the discharge. 

At the highest frequencies, however, the amplitude 
of the electrons, too, can bo smaller than the electrode 
distance, and so pno may expect that at the highest 
frequencies the space potential will not reach the 
same high values as in the ease of modorate fre¬ 
quencies, for example, between 10* and 10 7 cycles. 

Experiments have been performed in order to 
measure the space potential and the maintaining 
potential at the same time in a glow discharge in 
the region of the very high frequencies. For that 
purpose a small collector wire was placed in the 
middle between, the two electrodes. Dimensions of 
the discharge tube: electrode distance 20 mm. ; 
neon at a pressure of 5 mm. At the frequency of 
6 X 10* cycles the following results were obtained : 
maintaining voltage 13-6 volts, space potential 21 
volts pqtfitive compared to the electrodes. 

A simple calculation shows that the maximum 
energy which an electron oan obtain in the altern¬ 
ating field of 6*8 volte/cm. at the frequency of 
A X 10’ cycles is only 115 volt, which value is much 
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lower than the lowest excitation potential of neon 
(16 -6 volts). Therefore the hypothesis seems to be 
justified that the acceleration of the electrons occurs 
for the greater part by the steady field, due to the 
differences in space potential. 

A recently observed experimental fact relating to 
the distribution of the space potential may throw 
light on the observations. When a high-frequency 
glow in a neon discharge tube of the type already 
described above is operated in the region of the 
moderate frequencies, say, 3 X 10* oycles, some¬ 
times there are present near each of the two electrodes 
a series of two or three luminous layers, divided one 
from the other by darker spaces ; the space between 
the electrode and the first layer is perfectly dark. 

The appearance of these layers is very similar to 
that of the luminous layers in the case of a direct 
current discharge in neon at small currents, as first 
described by Holst and Oosterhuis 1 . 

Fig. 1 (a) is a photograph of the layers in the case 
of a direct current of 8 micro-amperes. The elec¬ 
trodes are coated with a caesium film on csasium 
oxide, the pressure of the neon is about 45 mm. 
As there were from cathode to anode 13 luminous 
layers and the total voltage was 256, the potential 
difference between two layers is about 20 volts. 
Fig. 1 (6) shows a high-frequency discharge in the 
same tube. In front of the two electrodes three 
luminous layers are visible, which fact leads to the 
conclusion that there is a potential drop of about 
60 volts near the electrodes. 

A. C. van Dors ten. 
Laboratorium voor Technische Physica, 

Delft. 

Sept. 26. 

* G. Holst and H. Ooutertmla, Phytica, 1, 78; 1921. Phil . 

46, 1117 ; 1923. Soc aUo M. J. Druyveeteyn, £. Phyt,, ,6, 33 ; 1932. 


Ionisation of the Ionosphere 
In a recent letter 1 to Nature, L. Tonks has 
suggested that the relation between ionisation density 
N and critical frequency / should be 
N - (tt m/«*)/*, 

rather than 

N - (3/2) (rrm/e 4 )/ 1 , 

which has been used m some recent papers. This 
appears to be correct; for the radio application, the 
matter may be presented in the following way. 

Following Lorentz, we may express the field inside 
an ionised medium as 

£ « + $/> + 

where 25, -f \P is the portion of the field due to all 
the charges outside a small sphere Ar of radius large 
compared to the average spacing of the charges and 
2? f is the field due to the charges inside the Ar 
sphere. The difficulty in evaluating 25 is evidently 
that of evaluating S tt since 25 A may be evaluated 
by the usual potential theory. However, for the 
radio case it is sufficient to know the value of the 
space average field J®° which may be defined as 



For any distribution of charges, it may be shown 
that jBf — —ff* bo that J0* ** J0J. 

We may assume for the sake of illustration that 
we are concerned with the E layer and a frequency 
of 8*000 ko./s. The mean thermal velocity of the 
electrons g 10* cm./sec., so that the electron on which 

, ■ i ^ 
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the force is to be calculated moves in a random 
direction about 8 cm. during a single period of the 
radio wave. Sipoe the average electron spacing in 
the upper atmosphere is about 10-* om., it is thus 
evident that the space average field is the one which 
applies to the present problem. Using the space 
average field we arrive at the value 
N « (wm/e*)/ 1 . 

As an alternative way of viewing the problem, 
consider the time average field for a period short 
compared to that of the radio wave. Such a time 
average field will be sufficient for this problem. 
During 1/30 of the period of the radio wave, the 
electron moves in a random direction about 1CH om. 
and since the electron spacing is about 10'* cm., the 
ionised medium over this short period of time becomes 
essentially continuous, so that we can derive the 
expression for the field rigorously from potential 
theory, obtaining as before £ ** J®,. 

K. A. Norton. 

Bureau of Standards, 

Washington, D.C. 

Sept. 21. 

'Nature, 131, 101, July 16, 1933. 


Linear Transformations of Hierarchical Systems 

As is well known, each of a number of variables 
which constitute a hierarchical system can be ex¬ 
pressed as a linear function of a single general factor 
g and a specific factor. Eaoh of these specific factors 
is independent of eaoh of the other specific factors 
and of g. According to Prof. Spearman’s theory of 
the single general factor, the same g ought to be the 
general factor of the scores in each of two or more 
series of mental tests, when the scores in each case 
tend to constitute a hierarchical system. 

But E. B. Wilson has claimed 1 that if a new set 
of variables is created by linear transformation—“a 
system of weighting which leads to new scores”—“we 
can, while keeping to hierarchical systems, do pretty 
much what we want with g” ; or, as he put it in a 
later paper, g was “relative to the set-up , If that 
were the whole story, Prof. Spearman’s theory would 
be in serious trouble. 

I have recently investigated this matter, with the 
following results : 

(1) There is but an infinitely small chance that 
a linear transformation (made at random) of a 
hierarchical system would itself be hierarchical: no 
new general factor will turn up by accident. 

(2) It is nevertheless possible to design linear 
transformations of a hierarchical system so as to 
produce new systems which are themselves hier¬ 
archical. 

(3) It is even possible to make such new systems 
conserve g or, in other words, to make the new 
hierarchical system have a general factor which has 
the same correlations as the original g with the new 
variables. 

(4) It is not possible to conserve g except (a) by 
using some negative weights in the transformation, 
or (6) by using so many zero weights that, in the 
linear expressions for the new scores in terms of 
the original, the product of any two coefficients of 
the same original variable is zero. 

As regards (a), I understand that negative weights 
would never be employed by psychologists in handupg 
scores made in mental tests, On the other hand, 
(6) is satisfied when tests are pooled or, is imkfi 
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words, when one of the new variables is a linear 
function of m out of the n original variables, when 
the next tn-1 new variables are all zero, and when 
the remaining ri~m now variables are respectively 
identical with the last n^m original variables. Such 
a pooling of tests will therefore always result in the 
conservation of g as defined above. 

I conclude that Spearman’s theory is not impaired 
by Wilson’s discovery. 

Maxweix Garnett. 

21, Well Walk, 

Hampsteed, N.W.3. 

Oct. 10. 

1 Proe. Nat. Acad. Sci., 14, 288 ; 1928. 


The Two-Factor Theory of Intelligence 

It is one of the objections to the Spearman two- 
faotor theory 1 that the measure of general intelligence, 
g , is not necessarily invariant for linear transforma¬ 
tions of the test scores. I have not followed the 
discussion on this point at all closely, but a remark 
interpolated during the joint discussion at Leicester 
of Sections A* arid J of the British Association is 
(ierhaps worth repeating here, if only to be answered. 

The psychologist chooses his tests carefully to 
avoid overlap, by which I take him to mean that if 
the first test produces a score x lt then the score x M in a 
second test should measure no specific ability alroady 
wholly or partly measured in aq. Now a general 
linear transformation will produce a new sot of 
scores, of which the first will be y x — w u x x -f w t & % 4- 
etc., while the others will be similar linear combina¬ 
tions of the x's, with different combining weights. 
The mathematical desideratum that g should bo 
invariant for such transformation, if it is to have any 
value at all for the purpose of measuring general 
intelligence, would then seem to be irrelevant, for 
the now tests will all overlap one another, since there 
will be a bit of x x in every one of the new tests, and 
similarly for x g , etc. 

Sinoe such overlapping tests are expressly ruled 
out by the psychologist , he need not concern himself 
with the mathematical consequences of the trans¬ 
formation. It was stated by Wilson that g is “rela¬ 
tive to the set-up”, but evidently the set-up is so 
conditioned by the experimental technique that g 
can take care of itself. 

John Wishaet, 

School of Agriculture, 

Cambridge. 

Sept. 23. 

1 Wilson , Sei*u* f «7, 244 ; 1926. 


Paper Hygrometers 

X was much interested to read 1 that Mr. K. Mellanby 
has found paper to be such a convenient hygrometer, 
as T myself have been using it for this purpose for 
fmhe tune past. 

The object of my experiments was to determine 
the stretch and shrinkage of paper under varying 
conditions of humidity, and the only reliable means 
of %ding accurately the moisture content of the 
, paper us?d Was to weigh the paper itself after it had 
attained equilibrium with the surrounding atmo- 
^ of about the same area as those 


described by Mr. Mellanby, but I found that 5 
minutes was ample time to ensure that the necessary 
equilibrium was obtained. In fact, so quickly does 
the papor respond to a change in the humidity of its 
environment that it has always been found necessary * 
to transfer the strip to a small stoppered tube in 
which it is weighed. 

Different papers vary in their response as hygro¬ 
meters. Good writing papers containing rag are/ 
usually tub sized (that is, the made paper passed 
through a bath of gelatine) and these would tend to 
resist absorption of water and, consequently, would 
attain equilibrium slowly. If Mr. Mellanby used such 
a paper, this might account for the period of 10-16 
minutes he finds to be necessary, and also for the 
fact that he observed no loss in weight on transferring 
the test piece to the balance. Thin filter paper or a 
good ashless cigarette paper should give a much 
more rapid response. 

It is not generally realised what excellent practical 
hygrometers can be made from papor by taking 
advantage of the fact that it absorbs water so readily, 
and expands rapidly on so doing. As printers and 
paper makers know to their coBt, this expansion may 
attain 4 *6 per cent (in the direction at right angles 
to the wire mark) on transferring a paper from air 
to water, and paper hygrometers depending on this 
principle are actually on the market. 

As a matter of interest, I may mention that I have 
found that the relation between water content and 
change in length is not linear betwoon values of the 
latter which vary according to the paper from 6 to 
10 per cent, and it seems that there is hero a critical 
point at which there is a sudden loss of power of 
expansion. Another interesting point is the fact that 
curves obtained on plotting tho water content against 
the expansion on wetting and the contraction on 
subsequent drying do not quite coincide, the rate of 
shrinkage being always less for a given water content. 
This indicates that paper may lose its powers of 
rosponse to humidity changes. 

I have dealt with these points more fully in the 
discussion of a papor by Mr. Prior whioh will appear 
in a forthcoming issue of the Proceedings of the 
Technical Section of the Paper Makers’ Association. 

Julius Grant, 

The Laboratories, 

Croxley Mills. 

Oct. 9. 

1 Nature, 182, 60, July 8, 1938. 


A Simple High Resistance 

High resistances to carry small currents, as in 
grid leaks and electrostatic work, can be very simply 
made by smoking a rod of silky quartz. A piece of 
this rod in its ordinary condition is wiped clean and 
fitted with end metal connexions of closely fitting 
metal tubes or of copper wire wound round and 
twisted tight; connecting wires are soldered on or 
left over from the winding; the dimensions of the 
quartz rod may be chosen as desired, for I0 U ohms 
0 cm. length has been used, for 10 14 phms 10 cm.; 
the diameter has been 4 mm. The metal-quartz - 
junotioh * is then well covered with india-ink and 
dried by warming, the quartz surface being kept 
free from handling. The whole is now smoked over 
a small smoky gas flame given by burning, at the 
end of agios* tube, opal gas that has been led through 
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petrol;, a good dense deposit is made round the 
indie*ink junctions, and over the rest of the quarto 
a fairly even deposit not too dense is formed. After 
the rod is allowed to cool, the resistance is measured 
and can then be very easily and quickly adjusted 
in value by evenly wiping off some of the deposit 
with clean dry cotton wool or by adding a little more 
soot. The resistance may then be sealed into a clean 
quartz tube or left bare or coated with paraffin wax, 
of good white quality, by simple dipping. 

A bare 10 14 ohra resistance of this type has been 
used satisfactorily for five months, and two wax- 
covered 10 10 ohm resistances have functioned well 
for two months as coupling resistances in counter 
apparatus. The dipping in molten paraffin wax 
alters the resistance, usually increasing it considerably, 
but there is little difficulty in allowing for this and 
in making a resistance of the approximate desired 
value. The method of construction obviously gives 
the possibility of a considerable range of resistance 
and carrying capacity and it is intended to investigate 
the properties of the resistance at a later date. The 
good results so far obtained combined with the ease 
of adjustment and the cheapness of the construction 
would seem to warrant the present note. 

P. W. Bukbidge. 

Cavendish Laboratory, 

Cambridge. 


The Origin of Tektites 

In his contributions to Nature on the “Origin 
of Tektites” Dr. L. J. Spencer 1 has put forward the 
view “that tektites are not meteoric, though they 
ate connected with the fall of large meteoric masses, 
but that they have resulted from the fusion of 
terrestrial rocks, especially in sandy deserts, by the 
heat so developed”. 

The rodio&otivity of eight specimens of tektites 
and of some pieces of glass of different kinds was 
determined with the view of deciding whether they 
were meteoric or terrestrial in origin. I am obliged 
to Dr. H. Michel of the Natural History Museum of 
Vienna, and to the Trustees of the British Museum, 
for those specimens. The problem was suggested 
by Prof. H. Mache, of the Technical High School 
of Vienna, and the work was carried out in his 
laboratory. The results of determinations are given 
in the accompanying table. 


Rax io-" 


1. 

2 . 
S. 

4. 

5. 
0, 

7. 

8 . 
0, 


Moldavia . 

Moldavite (HaM, Bohemia) 
Moldavia (Probach) 

Moldsvltd (Radomolloe, Bohemia) 

BHUtonlte. 

Auutraltte (take Byre district) 
Australite (Victoria) 

Darwin glass (Tasmania) 

Gloss (Old beads). 


per gm. 


1-07 

102 

0*78 

0*00 

0*06 

0*96 

0*86 

0-60 

0*48 


Th X 10‘ 
per gm. 


108 

1-60 

1-60 

1*86 

0*96 

0-50 

1*84 

1-13 


These results show that the radium content of 
all the tektites except Darwin glass falls between 
X 10" 1# and 1*00 x 10" 11 . A difference of 
0'1 X 10 -1 * is found even in different parts of the 
same rook and has no significance. 

This constancy in the radioactive contents of 
tektites coming from such distant parts of the world 
as Europe, Asia and Australia dearly suggests some 
kind of genetic relationship. It is difficult to imagine 


that glass formed in three different continents from 
different raw materials should have the same radium 
content. 

The radioactive contents of several kinds of glass, 
including glass beads of prehistoric age, was deter¬ 
mined, but the values found were low and very 
different, the highest being 0*48 X 10' 1 * per gm. 
There is no possibility of these tektites deriving their 
radioactive contents from iron meteorites in any way, 
as these meteorites are very poor in radium, the 
amount being of the order of 10" 14 . 

The radioactivity of Darwin glass differs from all 
other tektites considerably and agrees more with 
glass than with tektites. In this connexion the 
similarity of silica glass from Wabar and Henbury 
to the Darwin glass as observed by Dr. Spencer is 
noteworthy, 

The value I -00 x 10‘ lt per gm. found for the tek¬ 
tites seems fairly in accord with several such deter¬ 
minations made for granites, which represent the 
salic part of the earth’s crust*, and show a similar 
chemical composition. This strongly suggests that 
these tektites are derived from some mass which 
agrees in chemical composition as well as in radio¬ 
activity with the granitic layer of the earth. 

It will bo interesting to determine the radio- 
activo content of the tektites recently discovered in 
French Indo-Phina and described by Prof. Lacroix, 
and of those discovered in the Philippine Islands 3 . 
The determination of the radioactivity of the glasses 
discovered at Rub* al Khali in Arabia, and atHenbury 
in Central Australia, will throw further light on the 
origin of tektites. 

V. 8. Dubby. 

Department of Geology, 

Benares Hindu University. 

1 L. J. Sjwncor, “Origin of Tektites", Nature, 181, 117, Jan. 28; 
876, June 17, 1033. 

* C. 8. Vtffgot, Amer. J. Sd. t 5, #1, 36, January 1931. 


With reference to Dr. L. J. Spencer’s letter in 
Nature of October 7,p. 571, on the origin of tektites, 
the strongest argument against his suggestion that 
they were formed by the fusion of terrestrial materia) 
in meteorite craters is that no tektite has yet been 
described, so far as I am aware, containing partially 
fused rock or sand. A further possible objection that 
no tektite hitherto described contains so many 
vesicles as gloss from meteorite craters is discounted 
by Prof. A. Lacroix’s description of 96 kgm. of 
tektites from the island of Hainan and the neighbour¬ 
ing mainland, among which glass that originally 
enclosed vesicles of more than a decimetre in diameter 
is of frequent occurrence (“Los Tectites de 1’Indo¬ 
china’’, Faris, 1932, appendix following p. 236). On 
the other hand, Dr. Spanoer’s suggestion finds support 
in the presence of metallic spheres, resembling those 
of the Wabar glass, in Darwin glass and in tektites 
from Indo-China, as described in his letter ; and also 
in the presence of nickel in three Malayan tektites, 
proved by analyses by Mr. J. C. Shenton. As Dr, 
Spencer remarks, the evidence for tektites being 
meteoric is entirely negative ; and although his sug¬ 
gestion cannot yet be accepted unreservedly, It 
appeals to me as the best yet proposed for the origin 
of these bodies. 

J. B. Soiwvsmra. 

68 Chaucer Road, ‘ 

Bedford. 

Oct. 9. ,v . 
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Chemical Detection of Artificial Transmutation of 
Elements 

In Nature of May 6, p, 652, a communication by 
Prof. F. A, Paneth and P. L: Gtinther was published 
on the application of chemical analysis to the study 
of processes of artificial transmutation of elements. 

Similar Work has been carried on by us in Moscow 
since 1031. Appropriate technique was developed 
and necessary apparatus was devised which mode 
it possible to analyse the gaseous products of atomic 
disintegration, even when a single a-particle out of 
2,000,000 resulted in destruction of the atom. Such 
a high precision was attained through isolation of 
helium arising from a-rays, generated by the process 
of disintegration of the radioactive material. Pre¬ 
liminary reports on this work were made by one of 
us at the Moscow House of Scientists in January 
and June, 1932. 

The study of the disintegration of aluminium by 
a-rays which was conducted by the gas-detection 
method, has revealed the formation of greater 
quantities of hydrogen than those formed by the 
scintillation method. Preparations of very strong 
a-rays have been used in these experiments. 

Experiments involving bombardment with fi-rays 
from very strong radium emission preparations on 
lithium and sodium iodide have proved the forma¬ 
tion of traces of helium in the first cose, and that of 
traces of helium and neon in the second. Similar 
experiments with potassium iodide gave negative 
results as to formation of rare gases. In experiments 
with potassium the emission of small quantities of 
hydrogen was noticed, oven without the aotion of 
p-rays ; this suggests the possibility that the hydrogen 
is continually being formed from potassium, and 
represents the products of its radioactive decom¬ 
position. Certain geochemical (lata may be quoted 
in support of this suggestion, namely, that natural 
gases from potassium salt deposits usually contain 
hydrogen, while all other natural gases do not. 

Verification of the results reported above is being 
(tarried out. 

W. Sokolov. 

M. Gurevich. 

House of Scientists, 

Moscow. 

July 12. 


Co-operation in Science 

I am glad to see that Mr. Gomme (Nature, Oct. 14, 
p. 606) is so nearly in agreement with me. The general 
adoption of the Universal Decimal Classification by 
abstracting and indexiiig services would yield a 
consolidated index to scientific and technical litera¬ 
ture. But it would not suffice to remove existing 
overlapping and gaps. It would be necessary that 
each periodical should be indexed completely, instead 
of extracted for papers on a special subject as now 
happens. 

All the important papers in a periodical would be 
catalogued. Those coming within the scope of a 
particular bureau would also be indexed or abstracted 
hy that bureau* The titles of the rest would be sent 
to various bureaux specially concerned, or to a 
dealing house for distribution. Thus each bureau 
wmiicl receive titles of all papers within its field for 


The co-ordination of this work needs a classification, 
as was recognised by the compilers of the Inter¬ 
national Catalogue of Scientific Literature. 

The U.D.C. is only a means to an end. This end 
is the full co-operation of scientific workers them- * 
selves, not merely that of abstracting journals. Such 
eo-oporation can only bo achieved through a com¬ 
prehensive index. The U.D.C. is the most economical 
system at present known. Its use costs one-twentieth .*• 
as much as abstracting. Afterwards the preparation 
of annual indexes can be entrusted to unskilled 
labour. The material for the annual indexes can be 
cumulated and used without change for long-period 
indexes, thus eliminating the huge cost of the com¬ 
pilation of such indexes. Nor does the introduction 
of deoimal numbers interfere in any way with the 
use or form of abstracts as at presont. Tt would 
merely make them more useful. 

S. C. Bradford. 

The Science Museum, 

South Kensington, 

London, S.W.7. 

Oct. 14. 


References in Textbooks 

In several recent contributions to Nature, 
reviewers have reproved authors because a majority 
of their references were to works of their com¬ 
patriots. I submit that such criticisms, standing 
alone, are apt to be very misleading, except possibly 
in regard to bibliographies which are not concerned 
here. 

Omissions of subject-matter may, of course, be 
fitly criticised. In encyclopedias and some works 
of original learning, where the treatment in the 
text does not profess to bo complete, the omission 
of a reference may be in effect the omission of subject- 
matter. But sinoo the gravity of the offence varies 
greatly with the importance of the matter omitted, 
criticism on this ground should always be supported 
by specific examples ; nationality is irrelevant. In 
works of instruction an author is not expected to 
give references to matter treated fully in the text, 
because the purpose of his book is to save the reader 
from going to the original literature. His references 
should only be to matters treated incompletely in 
tiie text; they should be to the most easily accessible 
sources, which will usually be the work of a com¬ 
patriot. What roviewers in Nature have condemned 
as a fault, they should often laud as a merit. 

That these obvious facta are not reoognised is due, 
of course, to the present obsession of scientists with 
the idoa of ‘credit’. It is regarded as a misdemeanour 
to state any fact without mentioning the name 
of its discoverer, and as a felony to associate the 
fact with any other name. If the primary object 
of all scientific writing is the acquirement or proper 
allocation of ‘credit’, the reviewers are perfectly 
right. But it should be recognised that the acceptance 
of that view must inevitably lead to the suppression 
of textbook authors, who try to pass the whole of 
their subject-matter through their own minds, 
thereby welding it into a coherent whole^ devoid of 
its original particularity, and to the encouragement 
of those who merely vomit at their public tne un¬ 
digested contents of a mechanically compiled card- 
index. Is that really what is wanted ? 

Norman R* Campbell. 
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Research Items 


Indian Coracles. Mr. James Homell contributes to ness to ordinary physical fatigue, and conviction of 

Man for October an account of the coracles still weakness coused by lack of confidence. Power comes 

extensively in use on the rivers Cauveri, Ghavani from the harmonising of the instinctive urges, 

and Coleroon in the Coimbatore and Tanjore districts Religion has a great part to play in attaining this 

of southern India, and on the Tungabhadro, the end for the individual. The dynamics of religion 

boundary between British India and the state of are then briefly discussed. 

Hyderabad. Within the area of coracle distribution, 

boats or canoes are not in use. The Indian species Experiments with Sea-Urchin Larvae. L. v. TJbiaoh 
differs from that of Iraq, Wales and Ireland. The (Die Nahinuisseriachaften, May 6, 1933) describee 

Indian form is circular in plan ; that of Iraq, though experiments in which four micromeres from the 16- 

circular, has convexly curved sides, so that the cell stag© of a sea-urchin were introduced through a 

diameter at the mouth is less than at the equator ; slit into the cleavage cavity of the blastula of the 

the Welsh and Irish forms are bilaterally symmetric, same or another species or genus or order of sda- 

the Irish being actually boat-shaped. Only in Ireland urchin, thus providing two assortments of skeleton- 

«ure coracles used on the open sea. The Indian forming cells. The implantation of micromeres of 

coracles are of three varietal forms, each characteristic the same speoies or genus as the blastula results in 

of its separate area. All, however, are fundamentally a normal skeleton, but the combination of different 

of the same type, differing only in detail, the dif- genera or orders results in skeletons intermediate 

ferenoes being due to purpose or the conditions of the between that of the host (the genus or ordor providing 

environment. The most simple are those of Coim- the blastula) and the donor (the genua or order pro- 

batore and Tanjore, which are about six feet in viding the micromeres). Parts of the skeleton may 

diameter and accommodate a single fisherman. They be purely those of the host, others like those of the 

are circular, flat and saucer-shaped and very shallow. donor or of mixed nature. Closer examination shows 

The framework is built up of lengths of split bamboo, that the mixture may be either a mosaic of host and 

woven at the bottom into a stout mesh work. The donor skoletons or may be composed of skeletal 

sides are strengthened by a rude gunwale of unsplit elements of an intermediate form. In the normal 

bamboo. Ox hide is stretched over the outside of the gastrula the skeletal forming cells (mesenchyme) 

framework. A stout polo about eighteen inches long, form syncytia and within the cytoplasm of these 

fixed to one side of the bottom, serves as a seat and the secretion of the skeleton takes place. After 

a support when the coracle is carried. The Tungftb- implantation of foreign micromeres the latter 

hadra coracles are of two varieties, one being multiply and may be present on one side of the 

lighter than the other. They are used as ferries. host larva, or they may, as is usual, divide into 

They are definitely bowl-shaped and deeper than two groups and unite with the corresponding 

those of Coimbatore. For the larger forms, curved groups of the host larva. The skeletons formed 

unsplit bamboo ribs give strength. The Kurnul in these cases will accordingly exhibit on one or 

(lower Tungahhadra) coracles are the largest and both sides the characters of the donor skeleton, 

finest in India., being from ten to fourteen feet or there will be a mingling of skeletal elements of 

in diameter. The largest are said to be capable donor and host, 

of transporting fifty men or forty bags of grain. 

They are more carefully constructed than either of Greenland Corals. In his paper “The Godthaab 
the other forms. Elaborate ceremonies attend their Expedition 1928. Alcyonaria, Antipatharia, and 
launching. Madrepororia” (Medddel&er om Ormland udgivne of 

Kommisaionen for videnekabelige Undera&gelser 4 
Instinctive Emotions as Driving Forces. “The Psych- Qronland Bd. 79. No. 4, 1932), Dr. P, L. Kramp 

ology of Power” (London: Macmillan and Co., Ltd., records thirteen species collected by the expedition* 

Is. net) is a new edition of the paper originally many of which are new to the waters west of Green* 

contributed by Mr. J. A. Hadfield, to the Spirit, land. The Greenland corals have been dealt with by 

1919, It is interesting to note that at a time when it the late Prof. Jungersen, who was preparing also a 

is the fashion to bomoan the high pace of everyday work on the Northern Alcyonaria for "The Danish 

life Mr. Hadfield says, “The experience of applied Ingolf Expedition”. Only the Pennatulaoea was 

psychology, and especially psychotherapy, points published and the Alcyonacea and Gorgonaoea wore 

towards the conclusion that we are living far below never worked up. Prof. Jungersen before he died 

the limits of our possible selves”. Problems of energy hod identified all the specimens of northern corals in 

and fatigue lie at the root of all nervous disorders the Zoological Museum of Copenhagen and Dr. 

and high endeavour. He gives instances of feats of Kramp makes use of those collections in order to 

extraordinary energy or power produced in moments map the distribution of the various species ill the 

of stress, and proceeds to show that they were not waters west of Greenland, 22 now being known. He 

accompanied by equivalent fatigue, or afterwards usee the nomenclature proposed by Jungersen and 

equalled by efforts of the conscious will. He argues, accepted in all essentials by Broch and KUkenthal, 

contrary to Stoic philosophy, that the will is relatively No decidedly littoral corals have been found ha these 

infirm, and that ‘driving-power’ is derived from one waters. There are a few well-marked abyssal’ forms, 

or other of the instinctive emotions. He discusses but most of the species have a wide bathymetrical 

fatigue, and the dominating importance of the mental distribution. Radicipes challmgeri, Dbtiohoptitm 

fector, giving illustrations from oases of hypnotic gracih , Pennaltda proUfem and Batkypafot* arnica 

therapy. The greatest fatigue is occasioned by mental have never been found at a depth 

conflict (mainly between the instinctive urges them- 1,100 m. So far as the Corals are oodo^^ l&e 

selves, or between them and the wilj), oversensitive- author states as a 
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ft predominantly Atlantic abyssal or deep-littoral 
distribution do not cross the submarine ridge off 
Holstenborg, but remain south of 07° N., even if 
they are able to live in fairly shallow water, whereas 
predominantly northern species have an extensive 
distribution from north to south. Decidedly abyssal 
arctic corals are not known from West Greenland 
waters. 

A Lily of Formosa. Lilium philippinense var. for - 
tnosanum is a garden plant which grows over a wide 
range of altitude under natural conditions. Mr. Kan 
Yashiroda of Kagawaken, Japan, gives an account 
of his field investigations on this species in the 
Gardeners' Chronicle of September 9, p. 200. In 
Formosa, the plant attains a height of more than 
9 ft. at an altitude of 000 ft. above sea-level, but 
grows only about 20 in. at an altitude of about 
7,000 ft. The height of the stem diminishes as the 
distance above sea-level increases, and it seems 
fairly certain that there are not really any alpine, 
intermediate and giant forms of the plant, as was 
at one time supposed. The upward limit seems to 
be about 12,000 ft. and the habitat is usually under 
a bush, in soil well supplied with humus. The author 
intends to test his theory still further by sending 
sheds of the different altitude forms to be grown in 
England. 

Successors of the Kwanto Earthquake of 1923 . The 
effects of the great earthquake of September 1 , 1923, 
on the seismicity of the Kwanto district have been 
studied by Mr. T. Kodaira in an interesting paper 
(Earthq. Res . Inst. Bull., 11, 350-361 ; 1933). The 
numbers of earthquakes felt in the district during 
each of the years 1924-31 were 504, 247, 187, 176, 
221, 108, 213 and 300. Of the total number, the 
epicentres of 307 earthquakes have been determined 
from seisinographic evidence. Omori had shown that 
the earthquakes of 1914-21 originated chiefly in 
three districts : (1) the Bobo peninsula, (2) the river 
basins to the north of Tokyo Bay, and (3) Sagami 
Bay and the Tanzawa Mountains to the north-west. 
The after-shocks of September, 1923, affected the 
same regions. During the next three months, the 
number declined in the Boso peninsula, while the 
second region became unusually active. In each of 
the next eight years, the distribution of the epi- 
centres varied, though on the whole, the most active 
regions were the northern part of Tokyo Bay and 
the low plain beyond. The focal depths of 310 
earthquakes were determined. The number of shocks 
for every 10 km. of depth gradually increases with 
the depth to a maximum of 61 for 40-49 km., after 
which it decreases, only six earthquakes having focal 
depths greater than 100 km. In the earthquakes 
that originated below Tokyo Bay, the depths were 
usually greater than 50 km., in the river basins to 
the north about 40 km., in Sagami Bay and the 
Tanzawa Mountains much less than 30 km. With a 
few exceptions, the earthquakes originated in a bowl- 
shaped region in and near the northern part of Tokyo 
Bay, about 200 km. in diameter and 70 km. in 
depth. As the region is marked by gravity anomalies, 
it w suggested that a heterogeneity of structure below 
70 km. results in the formation of numerous fissures 
in the upper layers along which the earthquakes 
occur. The records studied by Mr. Kodaira are 
continued for the year 1932 in the Ssumornetrical 
Reports now issued quarterly by the Research 
Institute, The number of earthquakes felt in Tokyo 


during the year was 59, most of which originated 
between depths of 40 km. and 60 km. below Tokyo 
Bay and the plain to the north. 

Broadcasting Aerial at Breslau for Reduction of Fading. 
The erection of a special type of aerial at the new 
Breslau broadcasting station, together with the 
results of field strength measurements on the radia¬ 
tion from this aerial, are described in the April 1933 
issue of Elektrische Nachrichten-Technik, A single, 
self-supporting lattice wooden mast, 140 metres high, 
has been built and the aerial consists of a vertical 
bronze cable hanging down its axis. Breslau is a 
00 kw. station with a wave-length of 325 metres; 
the length of the aerial is thus about 43 per cent 
of the wave-length. At the top of the aerial is a 
bronze ring nearly 11 metres in diameter, insulated 
from the mast, to serve as a terminal capacity. This 
brings the effective length of the antenna to more 
than a half wave-length, the current node and 
antinoda occurring at heights of 19 m. and 100 ra. 
respectively. A ring transformer was used to 
measure the current distribution along the aerial and 
the results, shown graphically in the paper, are in 
good agreement with theory. The polar diagram 
of radiation in the vortical plane calculated from this 
current distribution shows that the energy radiated 
in directions above the horizontal decreases to prac¬ 
tically zero at an angle of elevation of about 05°. 
At a height of about 80 metres a switch is inserted 
in the aerial to enable the lower part to be used as a 
quarter-wave-length antenna. Comparative measure¬ 
ments made on the radiation from this portion and 
from the complete antenna show that, for the same 
power, the horizontal radiation is increased by about 
20 per cent in the latter case. The net result of the 
use of the new aerial has thus been to double the 
service area in which reception is obtained free from 
fading effects. Records of reception tests at various 
places distant 80-160 km. are given, and these 
show that the use of the full antenna results in a 
considerable reduction of the fading experienced with 
the quarter-wave antenna only in use. 

Analysis of Coal Ash. The ash of coal, apparently a 
very prosaic subject, receives increasing attention. 
It was early recognised that physical characteristics, 
such as fusibility, exercise an influence on the be¬ 
haviour of coals in combustion and gasification. 
Fusibility depends on chemical composition. In 
recent years it has been recognised that ash con¬ 
stituents may influence catalytically the reaction of 
carbon with carbon dioxide and water, and therefore 
composition is important in processes of gasification 
also. With tho advent of hydrogenation it now 
appears that catalytic influence may be exercised 
even by minor constituents of the rarer elements, 
and therefore tho analytical chemistry of coal ash is 
acquiring a new interest. The issue of Paper No. 28 
of the Physical and Chemical Survey of National 
Coal Resources by the Department of Scientific and 
Industrial Research on methods for the quantitative 
analysis of coal ash (H.M. Stationery Office. 6 d. 
net) is therefore timely. It collates tried methods of 
silicate analysis appropriate to such mixtures and 
directs attention to special methods of spectrum 
analysis.' Its perusal oonveys the impression how 
unfortunate it is that silicate analysis is bo tedious, 
and how much the soience and practice of silicates 
in various industries is hampered by the need of 
methods for the rapid analysis of silicate mixtures. 
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The Auroral Spectrum and the Upper Atmosphere* 

By Prof. L. Vhgard 


T HE results of investigations on the auroral 
spectrum carried out by the writer and his 
collaborators since 1912 were discussed. The con¬ 
clusions to be drawn from these results regarding 
the state of the upper atmosphere when they are 
seen in relation to other known properties of the 
polar lights were stated. 

Interferometer measurements of the green auroral 
line havo been carried out recently in collaboration 
with L. Harang. The close agreement with the value 
of Babcock shows that the green auroral line is 
identical with that of the night sky. Interferometer 
pictures taken parallel and perpendicular to the my 
streamers give no indication of Doppler effect. 

In the region bet ween the limit in the ultra-violet and 
to about 9000 A. in the infra-red, the auroral spectrum 
has been fairly thoroughly explored. 

During the last few years, special attention has 
been given to the exploration of long wave-lengths. 
Up to the present, eighty-five lines and bands have 
been recorded photographically and measured. 

The following important results have been 
obtained : 

(1) Apart from the green line, the spectrum of 
an ordinary aurora is dominated by negative and 
positive nitrogen bonds. 

(2) All the eight infra-red bands as yet observed 
in collaboration with L. Harang, and a largo number of 
red bands, belong to the first positive group of nitrogen. 

(3) The second green line or band lias a wave¬ 
length of approximately 5240 A., and cannot be 
identified with oxygen lines or with bands of the 
negative nitrogen group. It may be roferred to the 
first positive group of nitrogen or the band N 9 of 
solid nitrogen. 

(4) In the ultra-violet wo have observed a diffuse 
band series coinciding with one observed from solid 
nitrogen. 

(5) In the red part, two lines, 6302 and 6365, 
appear which may be identical with the Oi lines, 
( x l) 2 — *P a ) and ( l J>, — 8 Pi) respectively, but no 
Oi lines are found in the infra-red and it is doubtful 
whother Oi lines, other than those attached to the 
levels l D 2 and *P 01S appear in the auroral spectrum. 
This curious fact is explained by assuming that 
oxygon is mainly excited indirectly by collisions 
of the second kind with ftetive nitrogen. The energy 
of aetivo nitrogen available for excitation (9*fi5 volts) 
and the energy required for dissociation according 
to the equation O a ^ Oi -f O(V? 0 ) (9'3 volts) nearly 
balance, and the probability for the excitation process 
therefore becomes largo on account of a kind of 
resonance. As shown experimentally by Kaplan, the 

* Substance of a pnoer read before Section A (Mathematical and 
Physical Science*) at the Leicester meeting of the British Association 
on September 7, 1933. 


green Oi line can actually be excited by active nitrogen. 

(6) Lines of hydrogen and helium are either not 
present or extremely weak, showing that there is no 
dominating layer of light gases floating on the top 
of our atmosphere. 

The average energy of the more prominent bands 
and linos have been measured. The intensity distri¬ 
bution is subject to considerable changes of which 
the following have been detected and studied ; 

(a) Variations with the auroral type. 

(b) Lines in the region 6300 are enhanced and 
produce the rod coloured aurora of typo A. The 
enhancement is a universal phenomenon and sooms 
to follow the sunspot cycle. In another type, B t 
where the red colour is restricted to a band near 
the lower limit, the rod colouring is explained through 
the enhancomenb of the first positive group of nitrogen. 

(c) The enhancement with increase of altitude 
of the negative nitrogen bonds relative to the green 
line. This altitude effect detected in 1923 has recently 
been verified by Storrner and Harang. 

The distribution of the negative nitrogen bands 
gives a method for the determination of the tomi>era- 
turo of the emitting molecules. Measurements 
carried out on the basis of spectra obtainod in 1923-24 
gave temperatures of about — 30° C. 

The results of the spectral analysis, especially the 
altitude effect, and the temperature determinations 
soon in relation to the height and luminosity distri¬ 
bution of the auroral streamers, show that nitrogen 
must be carried to high altitudes through the effect 
of an electric state sot up by tho action of solar 
rays of short wave-length 1 . 

The resulting state of the extreme upper atmosphere 
resembles the solar corona and the writer has, on 
the basis of the formation of the terrestrial corona, 
developed a theory of the solar corona* recently 
investigated mathematically by Kosseland. The 
terrestrial corona, being caused by the solar radiation, 
will reach its highest development towards the sun, 
and tho charged matter will accumulate near the 
plane of the magnetic equator. This coronal distri¬ 
bution of matter accounts for the fact that the 
maximum altitude reached by auroral rays increases 
towards lower latitudes and is greater near sunset 
than in the middle of the night. The coronal structure 
also gives a simple explanation of the zodiacal light 
and accounts for the foot that, in addition to reflected 
sunlight, the zodiacal light emits a spectrum of the 
same type as that of the night sky luminescence, as 
indicated by Slipher’s observations. The electrical 
state of the terrestrial corona as derived from auroral 
studies is in good agreement with that recently found 
by radio echo work. 


1 Compare t. VegArd, Phil. Mag., 49 . 103 ; 1923. 

1 Compare L. Vegard. Vid. dkad. 0$ to, 1, no. 2 ; 1928. 


The Sutlej 

"TT'OR practical use in the field, the deodar itself 
JT is the best indication of the quality class of 
any existing crop, and it is proposed to employ 
vegetation lists only in tho determination of the site 
quality class , where the existing crop is an abnormal 
one. ... As the ground flora of deodar crops with 
a complete canopy consists largely of herbs, it follows 


Deodar 

4 

that the whole of the ground cover, including herbs* 
ferns, and grasses as well as shrubs, should be studied 
in sylvicultural work/* 

This extract, from “The Sutlej Deodar: Its 
Ecology and Timber production’*, by R. Maclagsn 
Gorrie, of the Indian Forest Service (Ind. For* 
Records (Sylvie* Series ), 17, pt. 4> Calcutta* Gtovfc 
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of India Central Pub. Branch, 1933), forma the frame¬ 
work of a valuable piece of work. 

The object of the research undertaken by the 
author was to trace the relationship between the 
plant associates of the deodar ( Cedrua deodara ) and 
its value as a timber tree; the species forming the 
most valuable of the coniferous trees in the north¬ 
west Himalaya and the Sutlej region, one of the main 
sources of the supply of this timber to the markets 
of northern India. 

In his study of the tract of country, Dr. Gorrie is 
able to show that there are several zones of growth 
which he divides into three main ones, moist, dry and 
arid. “The deodar,” he says, “occurs in a belt of 
forest along both sides of the Sutlej Valley stretching 
from the outer hills of the Lesser Himalaya to the 
Tibetan border, and it grows under climatic condi¬ 
tions varying from the heavy monsoon of the outer 
hills to the arid country behind the ranges of the 
Himalaya whose precipitation consists almost entirely 
of winter snow fall. The plants associated with the 
deodar vary greatly between these two extremes, and 
the correlation of these plants with the varying 
capacity of the deodar as a timber producer should 
serve a useful purpose in clarifying our knowledge of 
Indian sylviculture.” 

1 Dr. Gorrie commences by giving some essential 
data on the subject of the topography, goology, 
climate and other ecological factors. Under the 
moist zone belt he discusses the Pinue longifolia belt, 
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Querctto inoana and Rhododendron belt, the blue pine 
(P. excelm} —deodar belt, spruce (Picea smithiana )— 
deodar belt, the broad-leavod species such as horse- 
chestnut, alder, walnut, poplar, elm, ^4cer, Pyrus , etc., 
(termed ‘Thooh’ forest), the Quercus semecarpifolia — 
silver fir (A . pindrow and spectabilis) belt, and, lastly, 
the serai communities of the moist zone. The dry 
and arid zones are considered together and contain 
the Ilex oak—Neoza pine (P, OerarcUana) belt of the. 
dry zone, the Neoza pine mountain formation of the 
arid zone, the dry zone deodar and the arid zone 
deodar, the dry zone silver fir—blue pino and arid 
zone blue pine formations and, lastly, the serai 
communities of the dry and arid zones (shrubs and 
herbs). It is of interest to note that of all its tree 
associates, the blue pin© is the only one which 
accompanies the deodar throughout its range and 
retreats uphill towards the snow-beds of the inner 
ranges in a similar manner. 

A following chaptor discusses the ecological value 
of the common plants found in the zones, lists of 
which are given. Graphs of average diameter-age 
curves, and commercial volume-age curves, are given 
for the deodar for the throe ecological zones ; with 
some remarks on deodar timber production. It is 
noted that the deodar’s capacity as a timber producer 
alters markedly with climatic changes, and these 
alterations aro corrolatod by the author with the 
changes in its plant associates. Some beautiful and 
informative plates accompany the text. 


Chemistry of Muscular Contraction 


T HE presont position of our knowledge of the 
chemistry of muscular contraction and of the 
functions of phosphagen in this process has recently 
boon reviewed by P. Eggleton and by E. Baldwin 
respectively 1 . In the last five years, interost has 
tended to shift from the part played by lactic acid to 
that played by phosphagen. Two different phos- 
phagens aro at present known. In all vertebrates the 
phosphagen is a compound containing creatine and 
phosphoric acid in equimoiecular proportions. It is 
present chiefly in voluntary muscles and white 
contain more than red. Cardiac muselo contains much 
less and smooth muscle little, but an increase is 
observed in the uterus during pregnancy. In the 
muscles of invertebrates the creatine is replaced by 
arginine. In only two species have the two compounds 
boen found together, namely in the jaw muscles of 
the sea-urchin Strongylo-centrotus lividue and in the 
body of the enteropneust Balanogloeaua Salmoneus. 
The Cephalopoda appear to oontain a phosphagen of 
which the base is not arginine ; Protozoa appear not 
to oontain it but a phosphagen compound is present 
probably in all Metazoa. 

The following have been found to play a part in 
the maintenance of excitability or in the process of 
contraction in muscle : glycogen and lactic acid and 
their intermediate compounds, phosphagen, hexose- 
monophosphate (‘lactacidogen’), adenyl pyrophos¬ 
phate, potassium and magnesium. Both during rest 
and activity, oxygen is consumed and carbon dioxide 
and heat given off. The chemical changes in the 
resting isolated frog’s skeletal muscle in oxygen are 
too fmail for measurement, but in nitrogen, in which 
the rate of heat production is about two-fifths that in 
oxygen, lactic acid accumulates, with a corresponding 
decrease in the glycogen, ft* well as orthophosphoric 


acid, from decomposition of phosphagen and later of 
Other phosphoric esters. 

The chemical changes occurring in a muscle during 
activity aro considered at the present time to be as 
follow: phosphagen is reversibly hydrolysed into 
creatine and orthophosphate to provide the energy of 
contraction, its synthesis being at the expense of the 
energy dorivod from the breakdown of adenyl - 
pyrophosphoric acid into inosinic acid, phosphate 
and ammonia. The reconstitution of the latter 
compound depends on the energy obtained from the 
breakdown of glycogen to lactic acid, the presence of 
magnosium ions also being necessary : part of the 
lactic acid-one-fourth only—is then oxidised whilst 
the remainder disappears and is probably resynthesised 
again to glycogen. The heat production of the con¬ 
traction appears in four stages : during contraction 
and relaxation, the delayed anaerobic heat and the 
oxidative heat. In the actual process of contraction 
oxygen plays no part, but it is essential for the com¬ 
plete prooess of recovery. The delayed aneerobic heat 
appears to bo the balance between the exothermic 
delayed lactic acid production and the endothermic 
anrorobio reconstitution of phosphagen. 

On stimulation, the reaction of the muscle first 
shifts towards the alkaline side, but after a few 
twitches to the acid side, corresponding with the 
initial hydrolysis of phosphagen and the slightly 
later appearance of lactic acid respectively. When a 
muscle is poisoned with iodoacetic acid, the lactic 
acid mechanism is inhibited and contraction takes 
place solely at the expense of the phosphagen. In 
the absence of oxygen no restitution occurs, glycolysis 
apparently being the only ultimate souroe of energy : 
in oxygen, however, energy can be obtained from 
another source. 
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Vapour pressure measurements indicate that the rise 
in osmotic pressure when a muscle is fatigued to 
exhaustion m nitrogen is considerably larger than 
can be accounted for by all the known breakdown 
reactions added together : only about 75 per cent of 
the observed change is accounted for by lactic acid 
production and phosphagen breakdown (assuming the 
latter to be in combination with some colloidal con¬ 
stituent and therefore to exert a negligible osmotic 
pressure, since it is non-diffusible)* As mentioned 
above, the resting muscle in nitrogen produces heat 
at the expense of the breakdown of phosphoric esters ; 
the heat production, moreover, remains constant 
although the rate of phosphate formation decreases. 
Both these facts suggest the existence of other 
reactions in muscle which still await discovery. 

In invertebrate muscle, arginine phosphate plays the 
same pari as creatine phosphate in vertebrates. In 
vitro , the breakdown of creatine phosphate is ac¬ 
celerated by the presence of molybdate, whilst that 
of arginine phosphate is retarded to on equal degree. 

In conclusion, it may be pointed out that the phos¬ 
phagen mechanism appears to be peculiar to muscle ; 
it is both quicker and more efficient than the lactic 
acid mechanism, which appears to be a property 
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common to all animal cells and perhaps represents 
the fundamental source of energy in animal organisms. 

In a recent article in our columns* Prof. O. Meyer¬ 
hof has reviewed our present knowledge of the 
lactic acid mechanism of muscle. Glyoericaldobyde- 
phosphoric acid and dioxyacetonephosphorio acid are 
formed from the phosphoric esters originally present, 
an equilibrium mixture of aldose- and ketose-mono- 
phosphorio acid, probably with fructosediphoaphorio 
acid as an intermediate step, and then converted to 
oc-glycerophosphoric acid and glyceric-acid-mono- 
phosphoric acid (‘phosphoglyceric acid 1 ), from the 
latter of which pyruvic acid and phosphoric acid are 
formed. The pyruvic acid reacts with the oc-glycero- 
phoaphoric acid to form lactic acid and a triose- 
phosphoric acid which then undergoes rearrangement 
with the formation of glyceric-acid-monophosphorio 
acid and glycerophosphoric acid. The inhibition 
of tho mechanism by monoiodoacetic acid is due to 
inhibition of the reaction of pyruvic acid with glycero¬ 
phosphoric acid. Sodium fluoride inhibits laotic 
acid formation by preventing the splitting off of 
phosphoric acid from the phosphoglyceric acid. 

* Bid . /for.. vnK 8 . pp. 46 and 74 : 1088. 

■ Natithk, 183, 337 and 378; 1938. 


Psycho-physiological 

DISCUSSION arranged by the Department of 
Industrial Co-operation of Section F (Economic 
Science and Statistics) of the British Association on 
September 11 was devoted to the psycho-physiological 
requirements of modem factory equipment. Sir Henry 
Fowler presided, and two papers were presented. 
The first, by Dr. G. P. Crowden, of the London 
School of Hygiono and Tropical Medioine, dealt with 
the praotioal value of physiology to industry. Dr. 
Crowden referred to the gap whioh frequently exists 
between discoveries and knowledge acquired by 
experimental work in research laboratories and their 
application for tho gonoral comfort, efficiency and 
health of mankind. Physiology can, to a large extent, 
define the needs of man which are essential for the 
maintenance of normal healthy life, and the nature 
and mode of execution of industrial operations in 
relation to the capacity for and the efficient per¬ 
formance of muscular work by the human body 
is a physiological problem. The strain placed on 
the body when working under extreme conditions 
of temperature and humidity, the relation of hours 
of work and the rate of working to the production 
of normal or excessive fatigue, tho intensity and 
arrangement of lighting whioh permits the eye to 
see with maximum efficiency and minimum strain, 
the effects of noise and vibration on the human 
body, are all matters falling within the scope of 
physiology. Equally, tho applications of physiology 
in industry are concerned with the products of 
industry. 

Discussing the physiological factors which must 
be considered in any industrial problem, Dr. Crowden 
said that these fall into four groups : the work 
factor, comprising the study of the muscular effort 
involved, the environmental factor, the time factor 
and the personal factor. The latter is largely outside 
the control of the management and only education, 
understanding and goodwill between employees and 
employers can ensure that this factor does not 
discount the good results achieved by attention to 
the other factors* 


Research in Industry 

Dr. Crowden described the results of a number of 
recent investigations on these various factors, in¬ 
cluding studies of muscular work in industry, the 
effect of noise and vibration, particularly in con¬ 
nexion with the use of pneumatic tools, and empha¬ 
sised tho necessity of supplementing laboratory work 
by field work. Close co-operation between physio¬ 
logists and industrialists is essential. Important 
investigations are also being carried out on lighting, 
ventilation and heating, as well as on the efficiency 
of manufactured products such as the insulation 
from heat of sun helmets, etc., which has already 
led to the design of new helmets. A great deal can 
still be done in this way to improve the conditions 
of habitation in the tropics and elsewhere with 
advantage to health and efficiency. 

The second paper was contributed by Dr. G. H. 
Miles and doalt with the human factor in relation to 
the design of factory equipment and machinery. 
The interest of modem management, not only in the 
mechanical results but also in the efficiency with 
which they can be repeated throughout each working- 
day, is leading designers of factory equipment and 
machinery to take into account the limitations of 
those who use the machinery and equipment. Limita¬ 
tions may be imposed by fatigue caused by badly 
arranged controls or working positions, unnecessarily 
heavy muscular effort, harmful posture, etc.; by 
the rhythm of machinery operations not synchronising 
with the worker’s rhythm ; by badly placed working 
or observation points; by distraction of attention 
by moving parts or in other ways; or by waste of 
effort due to bad design in setting up, stripping or 
cleaning machines. 

Defects of this kind are frequently overcome by 
human effort but at the expense of the quality of 
work, and the whole unnecessary strain is detri¬ 
mental to human welfare* The machine should bis 
designed to fit the human being, and when mechanical 
or process limitations make this difficult, the adjust* 
ment should be facilitated by earefiii selection of tte 
most suitable workers for tW machine or prOee^ -f " 
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University and Educational Intelligence 

Cambridge.— The Appointment* Committee of the 
Faculty of Geography and Geology will shortly pro¬ 
ceed to appoint a University lecturer in geography. 
The duties will commence on January 1, 1934. 
Particulars as to stipend and duties may be obtained 
from Prof. F. Debenham at the Department of 
Geography, to whom applications should be sent on 
or before November 4. 

W. G. Walter, of King’s College, has been 
re-elected to the Michael Foster research student¬ 
ship. 

The degree of Master of Arts has been conferred 
on Dr, Max Born, formerly of Gottingen, University 
lecturer in mathematics. 

Oxford. —On October 17, Congregation passed the 
preamblo of a statute which will give candidates in 
the School of Agriculture the opportunity of paying 
special attention to the scientific aspects of the 
subjoct, such as plant and animal genoties, and 
animal nutrition. 

On the same occasion, Congregation voted an 
annual grant for five years to the British Trust for 
Ornithology. 


At a meeting on October 13 of the Sixth Annual 
Conference for the Preservation of the Countryside 
held at Buxton, the Karl of Crawford and Balcarres 
being in the chair. Dr. Vaughan Cornish, repre¬ 
senting the Geographical Association, proposed, and 
Mr. Guy Dawbor seconded, the following- reso¬ 
lution, which was carried unanimously : “That a 
Committee be appointed to advise the C.P.R.E. 
in matters of education generally, and in par¬ 
ticular to consider proposals for the preparation of 
a manual relating to tho scenic amenity of Britain 
in Town and Country, based upon geographical 
principles.” 

THE Ninth Annual Congress of the International 
Federation of Intellectual Unions will take place at 
the University of Budapest on January 4-6, 1934, 
under the presidency of Count Paul Teloki. The 
subject to be discussod is “Tradition and Revolution 
in Europe”. Among the distinguished scholars who 
will discuss various aspects of this question will l>e 
Prof, Hans Freyer (Leipzig) and Prof. Ren4 Poirier 
(Algiers), who will deal with the realms of thought 
and science respectively. Science, literature, art, 
economics and politics will thus be submitted to a 
searching criticism with the view of finding whether 
some common line of thought about present-day 
problems cannot be developed. The Federation was 
founded in 1924 by Prince Charles de Rohan in 
order to provide a platform for discussion among 
intellectuals throughout Europe and to facilitate 
personal contacts. Tho sixteen national unions 
belonging to the Federation have all their own 
particular activities, and their annual meetings are well 
known on the Continent. The late Lord Birkenhead, 
General Seely and Prof. Alison Phillips of Dublin 
are among those who have addressed previous 
congresses or the Federation, Further particulars 
of tho Congress can be obtained from Prince Charles 
de Rohan* « Parkring, Vienna L 


Calendar of Nature Topics 

November Fogs 

November is proverbially the month of fogs, a 
belief which finds expression in Tom Hood's famous 
poem. In the French Revolutionary Calendar of 
1793, the period October 22—November 20 was the 
month Brunmire— 1 foggy’. Statistics for London 
compiled by Mr. R. C. Mossman show that this 
evil reputation is justified, for November is actually 
the month in which dense fogs are most froquent. 
In 100 years, Mossman found records of 125 dense 
fogs in November. Comparative statistics of fog are 
difficult to obtain, owing to the personal equation 
of successive observors, but the figures available 
strongly suggest that dense fogs were infrequent in 
London until about 1830, averaging only two or 
three a year, and then became steadily more common 
until by tho end of the century the average had 
increased to about nine. Tn recent years, owing to 
the partial substitution of gas and electricity for 
raw coal in heating and cooking, the fogginess of 
London has shown a tendency to decrease. 

Russian Freeze-up and the Siberian Winter 

Towards the end of October tho rivers begin to 
freeze in the north of Russia, the process extending 
southwards during November and reaching the Black 
Sea and the Caspian early in December. This is an 
important annual event in the life of tho people of 
Russia and Siboria, as the frozen rivers form excellent 
highways for sledges, and a groat deal of travel and 
traffic takes place during the winter months. The 
weather is generally fine,- and though the air is 
intensely cold, calms prevail and climate is healthy 
and invigorating. Tho greatest drawbacks or© the 
difficulty of maintaining personal cleanliness and the 
occasional fierce blizzards or ‘poorgas’, which are 
dangerous to travellers. The rivers remain frozen 
for a period ranging from more than eight months 
in the extreme north of Siboria to two or throe months 
on the north coast of the Blaok Sea. 

“Oct. 15-27, Gossamer fills the Air” (Gilbert White) 

The dispersal of spidorlings buoyed by strands of 
silk, which on calm autumn days produces the 
familiar ‘showers of gossamer’ on bushes and hedge¬ 
rows, is not confined to any one species but occurs 
commonly among web-spinning, hunting and jumping 
spiders (Savory, 1928). Among spiders that avoid 
sunlight, or nocturnal or burrowing species, the 
habit is not usual. Negative geotropism leads the 
young spiders to olimb up any available support. 
At the top the head is turned towards the prevailing 
breeze, the hinder end of the body elevated as much 
as possible and a minute drop of silk exuded from 
tho spinnerets. The lightest air appears to be enough 
t-o extend this drop into a delicate thread or threads. 
Sufficient wind-pull on the waving streamer results 
in tho spiderling releasing its grip of its support, 
and an aerial journey begins. 

Young spiders thus borne may be carried long 
distances. A classical case is Darwin's J ‘Voyage 
of H.M.S^ Beagle”, where on Nov. I, 1832, the ship's 
rigging was coated with gossamer and large numbers 
of spiderlings were observed sixty miles off the 
River Plate. Savory has suggested that the island 
of South Trinidad, lying in the course of the south- 
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east trade winds, may have received its intereating 
spider population by gossamer-borne migrants coming 
from long distances. 

Rod-fishing for Salmon ends about November i 

The salmon smolt descends to the sea in its second 
year. It is an interesting question as to what deter¬ 
mines its descent at this particular point in its life 
history. It is a tenable view that Salmonidffl like 
the brown trout which are now freshwater inhabitants 
throughout life, became so by a gradual lengthening 
of the pre-descent period. Is there any evidence of 
suoh a trend in the salmon ? 

The early phases of the salmon’s existence together 
with the breeding poriod of adult life are open to 
investigation. Of the rest of its pre-adult and adult 
life much is conjectural. From the nature of the 
case, this is likely to be so for a long time. At present, 
ascertained facts are fow, and mainly in regard to 
movements. It Heems probable that the salmon’s 
sea range is groator than formerly was considered 
likely. The records appoar to be held by a marked 
Alaskan salmon token 1,000 miles away in Asiatic 
waters in Kamchatka and by a Scottish fish which 
journeyed from the Spey to the Cumberland Eden. 

Regarded biologically, the Balmon is a marine 
fish which has penetrated an adjacent environment, 
where presumably conditions are more favourable 
for reproduction—a penetration which has succeeded 
at the price of a heavy mortality in the spawned 
adult fish, and without apparent detriment to the 
freshwater fauna in that the salmon is one of those 
species whioh undergo a pre-reproductive fasting 
period. 

Hitherto, investigations on the natural history of 
the salmon have been carried on mainly as con¬ 
tributory to economic ends. From a scientific point 
of view, it would appear timely to ask whether 
marking and scale reading have not contributed now 
most of their quota to salmon biology by way of 
indicating the larger happenings in migration and 
growth; and to suggest the time has arrived when 
intensive ecological investigation of the salmon in 
its river environment among the freshwater fauna 
generally is both appropriate and desirable, and, 
in the long run, likely to be productive of sound 
practical results. The need for such a widening of 
outlook and for the undertaking of an exact field 
study of the salmon is illustrated by the way in 
which the deadly disease furunculosis has so far defied 
control within the rivers where it has occurred. 
Ecological investigation might go some way towards 
elucidating how such an infection maintains itself as 
an enzootic in those rivers. 

Hibernation of the Desert Tortoise of Arizona 

The desert tortoise (Testudo agaasizi) is a great 
wanderer upon the higher parts of the Southern 
Californian desert and in Arizona, but in late October 
Prof. Loye-Miller found that it had already retired 
to its winter burrow, from which it would not emerge 
until the following March (Trans, San Diego Soc . 
Nat. Hist ., vol, 7, p. 187, Oct. 1932). The burrow is 
dug into a sandy hillside, is oval in section and two 
to throe feet deep. There seems to be no attempt at 
filling the tunnel mouth, nor does the tortoise return 
to a burrow it has once left, although during the 
heat of the day it becomes quiescent in the shelter 
of some buah. 

In the severe conditions of desert life,, the desert 
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tortoise shows several characteristics favourable to 
survival. Very remarkable is the low evaporation 
coefficient of the egg, in which even five months 
after deposition the fluidity of the albumen and size 
of the ‘air bubble’ showed no appreciable change. 
In Nature, the eggs are probably deposited in 
burrows, for exposure to the direct sunlight of the 
desert, even for a short time, would prove fatal to 
eggs or to young tortoises. A second characteristic 
is the probable conservation of water produced as 
an end-product in the metabolism of mod* and in 
the product of protein metabolism as uric acid (seen 
in birds and reptiles) whioh being almost insoluble, 
is less toxic, and is voided with the smallest possible 
loss of water. An equal capacity for hibernation or 
aestivation gives ability to withstand great climatic 
changes; slow development and rate of living, low 
birth rate and high infantile mortality are correlated 
with long life ; and an insatiable urge to travel 
carries it ovor long distances and serves a useful end 
whore food is sparsely distributed. 


Societies and Academies 

Capb Town 

Royal Society of South Africa, Aug. 16. Anne 
Stephenson and T. A. Stephenson : The breeding 
of marine animals. W. Miohaelsen : The ascidians 
from the Cape Province. J, L. B. Smith : The 
growth-changes of Pteroplatea natalen&is. The butter¬ 
fly-ray, PteropkUaea , is frequently found in the 
Knysna estuary, and a graduated series of examples 
from the embryo up to the adult has been examined. 
The embryos are triangular in shape, with moderately 
developed pectoral fins. In the course of growth the 
pectoral fins become enormously developed, until the 
transversely oval or lozenge shape of the adult is 
reached. The hitherto prevailing idea that large and. 
small specimens represented different species is thus 
erroneous. Other presumed specific characters also 
vary according to age. K. H. Babnard : Some 
abnormal specimens of the panga. The *pug-head’ 
panga (Pagrus laniarius) is well known to the fisher¬ 
men. Pug-headedness has been recorded in a number 
of different fishes, but not hitherto in the panga. 
Sir Thomas Muir : (1) Relations between* the 

primary minors of a 3 by 9 array; (2) Note on an 
overlooked alternant. 

Sydney 

Linnean Society of New South Wales, Aug. 30. Alan 
P. Dodd : A now genus and species of Australian 
Proctotrypid®. Specimens collected at Beech Forest, 
Victoria, are described. They are braconid-like and 
possess outstanding characters, particularly in the 
development of the wing venation. Tom Ihedaub 
and T, C. Rouqhuby: The scientific name of the 
commercial oyster of New South Wales. A description 
is given and a new name proposed for the common 
commercial oyster of Australia. T. C. RouasnBY ; 
The life-history of the Australian oyster (Otftrsa 
commercialis). This is rile common commercial oyster 
of Australia for which the specific name 0. ououUata 
has usually been adopted The anatomical relation- 
ship of the gonad to the other organs is discussed. 
The sex-ratio of 3,000 oysters from the principal 
oyster-bearing grounds of New South VtfM 

determined. Females were always found 
dominate in marketable oyptera; ■ 
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54 to 88 per cent; the average percentage was 
females 73, males 27. Practically all the young 
oysters spawn for the first time as males. The deter¬ 
mination of sax does not appear to be influenced by 
the amount of food available, as has been suggested 
for other oviparous oysters. 

Washington, D.C. 

National Academy of Sciences ( Proc. t 19, 641-757, 
July 15, 1933). Donald H. Menzel and Cecilia H. 
Payne : On the interpretation of nova spectra (see 
Nature, Sept. 23, p. 487). Thomas Harper Good- 
speed : Chromosome number and morphology in 
Nicotiana ( 6 ). Chromosome numbers of forty species. 
The commonest haploid numbers are 12 and 24. 
Australasian species are not included. W. A. Zisman : 

(1) Young’s modulus and Poisson's ratio with 
reference to geophysical applications. The geo¬ 
physicist requires to know statical compressibilities 
of standard rocks at varying hydrostatic pressures 
and under minute additional stress corresponding to 
that involved in wave propagation. Rock cores two 
inches in diameter and about ten inches long were 
used. The ends of the cylinder were compressed in 
the jaws of a testing machine and changes in diamoter 
and length between two points on the cylinder were 
'measured on a function of the load. Young’s modulus 
and Poisson’s ratio were calculated directly from the 
changes in length and diameter. The applied stress 
rarely exceeded a thousand pounds per square inch. 

(2) Compressibility and anisotropy of rocks at and 

near the earth’s surface. Compressibilities have been 
measured at 30° C. for pressures up to 840 kgm./cm.* 
The change in length of the small cylindrical speci¬ 
mens used was measured in a piezometer. The end 
of the recording lever carries a stretched manganin 
resistance wire which passes over a fixed contact. 
The contact and wire form part of a potentiometer 
circuit from which movements of the recording lever 
can be determined. Naked rock and specimens 
enclosed in copper foil were used ; the compressibility 
of the former is always less than that of the latter, 
due to the liquid compressing medium penetrating 
pores and resisting compression. Data are given for 
many rocks. (3) Comparison of the statically and 
seismologically determined elastic constants of rooks. 
Differences observed for rocks near the surface are 
real, being due to small cracks and cavities ; the more 
compact the rock the smaller they are. For porous 
rocks, seismological or other dynamical methods alone 
provide useful geophysical data. W. J. Trjitzinsky : 
The general case of non-homogeneous linear dif¬ 
ferential equations. M. S. Knebelman : A canonical 
form for a set of vectors. W. C. Handels ; On a 
theorem of Fej5r. Henry Fairfield Osborn : 
Aristogenesis, the observed order of biomechanical 
evolution. Aristogenesis is defined. It is an orderly 
creative process from the geneplasra (« germ plasm) 
of new germinal characters which are potentially 
better and more adaptive. It is of two kinds : (a) 
aristogenes, governed by germinal potentiality in 
oertain related lines and relatively slow in develop¬ 
ment ; (5) allometrons (changes of proportions), not 
so governed, and relatively rapid in development. 
David R. Briggs: Eleotroamosis and anomalous 
osmosis* Osmotic pressure measurements were made 
typ plaoing known amounts of the sodium salt of a 
ooltoid (purified gum arabio) in small Collodion sacs 
and allowing ^ equilibrium to be attained against a 
constant fmmm applied to the soluti^a iaside the 
w whfc in .an external solution. Con- 1 


centr&tion of colloid and distribution of water at 
equilibrium were determined* The results can be 
interpreted in terms of the electrosmotio forces 
existing in the system, and it is suggested that such 
forces must be considered when the osmotic pro- * 
perties of colloid solutions are being studied. Edwin 
C. Kemble : Note on the Sturm-Liouville eigenvalue- 
eigenfunction problem with singular end-points. 
Kenneth V. Thimann and Folkk Skoog : Studies- 
on the growth hormone of plants. (3) The inhibiting 
action of the growth substance on bud development. 
Plants of Vicia faba , 4-6 weeks old, were used. 
Growth substance is found in all developing parts; 
maximum was in terminal buds, but very little in 
lateral buds. Lateral buds grow rapidly when seedling 
is decapitated, but this effect is inhibited by applying 
an agar block containing growth substance to the cut 
stem. James Bonner : Studies on the growth hor¬ 
mone of plants. (4) On the mochanism of the action. 
Sections of Avena coleoptiles were grown in solutions 
of growth subs tunc oh. Elongation seems to be accom¬ 
panied by increased respiration, but it is not certain 
that the hormone alone is responsible. Henry 
Borsook and Geoffrey Keighley : The energy of 
urea synthesis. (2) The effect of varying hydrogen ion 
concentration with different metabolites. Experi¬ 
mental results indicate that one molecule of oxygen 
is used for every molecule of urea synthesised. There 
seem to be specific mechanisms in the coll transferring 
energy from specific reactions liberating energy to 
those absorbing it. T. J. B. Stier : On the tem¬ 
perature-regulatory function of ‘spontaneous* activity 
in the mouse. Total ‘spontaneous’ aotivity of two- 
day albino mice increases as the animal’s internal 
temperature is raised from 16° to 22 ° C. and then 
decreases. Some form of temperature regulation at 
internal temperatures above about 25° C. is suggested. 
G.Pincus, G.DkRoo Sterne and E. Enzmann. The 
development of temperature regulation in the mouse. 
Rate of cooling of living mice is slower than that of 
dead mioe, and conversely, their rate of warming is 
faster. Rectal temperature is always above the 
external temperature, but the difference fluctuates 
rhythmically about a mean, which increases to a 
maximum at about 25° C. and then decreases. 
Edward L. Thorndike : The influence of use or 
frequency of occurrence upon the strength of mental 
connexions. A record, with discussion, of human 
multiple-choice experiments with punishments and 
rewards. No distinction between a confirming 
reaction due to satisfyingneas of making any choice 
and a strengthening influence due to use of a con¬ 
nexion is possible from the experiments. J. M. 
Odtorne ; ( 1 ) The effects of the pituitary hormones 
on the melanophores of fishes. Divergent results 
obtained by different workers are thought to be due 
to differences in the preparations used. Different 
kinds of fishes respond in different ways to pituitary 
preparations. (2) The occurrence of guanophores in 
Fundtdua. Chromatophoras which are suvety by 
reflected light and dull yellowish grey by reflected 
light and are never iridescent appear in the dermis 
below the melanophores. They contain guanin and 
are most numerous on the dorsal surfaoe. Their 
reaction to stimuli is opposite to that of melanophores, 
John H. Welsh : Photic stimulation and' rhythmical 
contractions of the mantle flaps of a lamellibranch. 
The contractions occur in breeding females; they 
increase with illumination and cease at low light 
intensities. The movement promotes aeration of the 
developing gloohidia but probably has other functions. 
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Forthcoming Events 

[Meetings marked with an asterisk are open to the public.] 

Monday, October 30 

University College, London, at 5.30.—Prof. C. B. 
Fawcett; ‘'Geographical Factors in the Study of 
Man”.* 

Tuesday, October 31 

British Institute op Philosophy , at 8.15—(at Univer¬ 
sity College, Gower Street, London, W.C.l).~Prof. 
J. B. 8. Haldane : “Materialism”.* 

British Kadio Institution, at 7.30- —(at King’s College, 
Strand, London, W.C.2). -Dr. N. W. McLachlan i 
“The Principles and Behaviour of Modem Loud¬ 
speakers”. 

Wednesday, November 1 

Institute of Physics, at 5.30—(at the Royal Institution, 
21 Albemarle Street, W.l).—Dr. R. E. Stradling: 
“Physics in the Building Industry”. 

Society of Public Analysts, at 8—(in the Rooms of the 
Chemical Society, Burlington House, Piccadilly, W.l).— 
Discussion on “The Chemical (as distinct from physio¬ 
logical) Tests for Vitamins” (to be opened by A. L. 
Bacharach). 

Thursday, November 2 

University of London, at 5— (in the rooms of the Royal 
Society of Medicine).—Prof. H. Burger : “The So-called 
Associated Paralyses of the Larynx and Pharynx— 
Multiple Cranial Nerve-Palsy” (Semon Lecture).* 


Friday, November 3 

Institution of Mechanical Engineers, at 6.—Prof. 
A. F. C. Pollard: “Kinematic Design in Engineering” 
(Thomas Hawksley Lecture). 

Bedbon Club, at 6.30— (at Armstrong College, Newcastle- 
upon-Tyne).—Prof. R. A. Poters: “Some Recent 
Aspects of the Vitamin B Complex” (Bedson Lecture).* 

North East Coast Institution of Engineers and 
Shipbuilders, at 7.—Prof. F. C. Lea: “Recent 
Metallurgical Developments and their Significance for 
Shipbuilding and Marino Engineering” (Andrew Laing 
Lecture). 

Royal Institution, at 9, —Sir Arthur Hill: “The 
Escape of the Prisoner : Studies in the Germination 
of Seeds”. 


Official Publications Received 

Great Britain and Ireland 

Journal of the Institute of Actuaries Students' Society. Vol. 4, 
No. 2. Pp. 93-152. (London : C, and K. Layton, Ltd.) 8#. 

Blrkbock College (University of 1/ondon), The Calendar for the 
Session 1933-34. Pp. 267. (London.) 

Ministry of Agriculture and Fisheries: Fisheries—England and 
Wales. Salmon and Freshwater Fisheries : Report for the Year 1982. 
Pp. 494*0 plates. (Loudon : H.M. Stationery Offloe.) 1#. 6 d. net. 

Journal of the Chemical Society. September. Pp, 111 + 1109-1290+ 
vili. (London: Chemical Society.) 

University of Cambridge: Department of Agriculture, Farm 
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Population Problems 

TN its widest meaning, population is one of thoae^ 
A complex encyclopaedic subjects which touch 
at some point or other, directly or indirectly* 
practically every branch of human knowledge. 
This is more emphatically the case to-day, for 
problems of population are no longer limited to 
merely quantitative considerations, but involve so 
many issues of a qualitative kind, and concern 
themselves so much with the Quantum of happi¬ 
ness*, differential survival, eugenics, standards of 
living, optimum density, and above ail with the 
many complexities of labour and employment, 
that an adequate treatment of the subject demands 
the loyal and concentrated efforts of workers in 
many fields of study. We have travelled far from 
the Malthusian balancing of two mighty and 
opposite foroos—man’s power of increase on one 
hand and the limiting effects of war, starvation, 
etc., on the other—and we have opened up corre¬ 
spondingly wider vistas of supremo interest. Yet 
Malthus is by no means entirely thrown overboard. 

In his introduction to the report of the proceed¬ 
ings of the Second General Assembly of the Inter¬ 
national Union for the Scientific Investigation of 
Population Problems,* Sir Charles Close, president 
of the International Population Union, says that 
it (the Union) invites, for the efficient prosecution 
of its task, the co-operation of biologists, 
sociologists, anthropologists, statisticians, econom¬ 
ists, students of agricultural economics, and, it 
may be added, geographers and historians. Even 
this formidable list is scarcely sufficient, and 
must be extended to include medical men and 
physiologists. 

In his admirable report on the work of Com¬ 
mission 1, dealing with population and food supply 
—one of the most able contributions in the whole 
proceedings—Dr. J. D. Black of Harvard observes 
that population science is co-ordinating in char¬ 
acter. It takes the results of researches in basic 
natural and sooial sciences and focuses them on 
the problems of population change, deriving 
therefrom a set of generalisations relating especially 
to population. 

One of the most vital and important of the 
practical results which might be expected to follow 
from a thorough study of world population 
problems is some light on the many difficulties 

• Problem* of Population: being the Report of the Frooeedlnp 
‘ the Second General AasemWyof the International Union forth* 

~ Investigation of Population Problem*, held at the Rml 
irtaT London, Jane Bdlted by S. H.1. V. 


r of Arte, London, Jane' 13-18. JM1. Bdlted by G. H. *. 
Liver*. Pp. 878. (London: George Alton and Unwin, Ltd., 
it) 18*. net. 
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which envelop the movements of large bodies 
of people from one part of the world to another, 
that is, migration. But the present proceedings 
have little to say on this subject, beyond the one 
paper contributed by the late Prof. J. W. Gregory, 
on “Some Effects of Current Migration Restric¬ 
tions’\ This, so far as it goes, is certainly of 
profound interest, but neither here nor in any of 
the other papers are there any really serious 
constructive proposals, except a reference to the 
suggested international agreement on the regula¬ 
tion of migration made at the previous Conference 
in 1927, to the probability of war if no agreement 
were reached, and to the urgent need for some 
international organisation to seek a solution of 
migration problems. 

In no region of eoonomic or social policy have 
there been higher and brighter hopes, or darker 
and more bitter disappointments, than in the 
matter of emigration, at least so far as Great 
Britain and one or two others of the crowded parts 
of Europe are concerned. But if the main issue 
is to be clouded, or if hope for world recovery, 
so far as it is based on emigration, is to be thus 
summarily dashed at the outset by strange 
paradoxes or nebulous hypotheses of this sort, 
what can be expected of the bewildered statesmen 
of the world seeking guidance, or the still more 
bewildered populace thirsting for political wisdom 
and light in dark places ? 

The emigration policies hitherto pursued could 
not possibly meet with any other than the richly 
deserved fate of dismal failure. To send emigrants, 
mostly town-bred, in small isolated parties to the 
wilds of Canada or elsewhere, to grow wheat or 
other agricultural produce for world markets 
already surfeited, is the height of folly. Emigra¬ 
tion of such a one-sided nature, based on agri¬ 
culture alone, is obviously inadequate. With 
wider vision, it would long ago have been realised 
that emigration should be based mainly on the 
principle of self-support: large self-supporting 
communities, townships, villages, should be estab¬ 
lished where not only agriculture but also all 
necessary manufactures could be carried on, 
including opportunities for part-time farm or 
garden work, as well as cottage industries and 
handicrafts. The emigrants would take their own 
market with them and their labour would be 
mainly applied to supplying their own needs. 
This is not the place to elaborate on the possi¬ 
bilities in this direction. It will suffice to point 
out that such a policy oould be applied largely 


to settlements in Great Britain as well as to 
overseas, and many of our unemployed oould be 
thus happily organised, and restored onoe more 
to hope and opportunity for useful work and 
independence. 

In regard to the reports of research commissions 
and national committees appended at the end of 
the volume before us, by far the most valuable 
and comprehensive of these is that of Dr. J. D. 
Black on population and food supply, providing 
among^ other things an intensive survey of agri¬ 
cultural economics, and emphasising the import¬ 
ance of the balance between manufacturing 
industry on one hand and agriculture on the 
other, a balance which may be and very often is 
seriously disturbed by various political expedients 
such as tariffs. 

The many variations in the pressure of 
population on food supply, and the causes of these 
variations, are fully dealt with, also the several 
ways in which food supply may be increased and, 
what is probably of still greater importance, used 
to best advantage as indicated by the newer 
knowledge of nutrition. Dr. Black outlines a 
very comprehensive programme of research in 
these and related matters, and by way of indicating 
how large and important is the field of research, 
he says we are very far from knowing (1) how much 
the yield of a given crop per acre can be increased : 
one writer has claimed that yields of wheat can 
be increased to 172 bushels per acre; (2) how 
far yields can be increased economically under the 
conditions existing in different countries; and 
(3) how much plant and animal breeding may yet 
add to the yields of crops and livestock. Some of 
the chief problems, as producers have found to 
their cost in recent years, are not concerned with 
production, but with consumption, markets, prices, 
and distribution generally. 

When one looks at world population as a whole, 
it is very difficult, even with the most careful and 
complete analysis, to deduce many sound general¬ 
isations or conclusions valid for the whole world. 
Even if it could be established by complete 
statistics, the average increase or decrease in 
world population would be a figure of little value, 
so great are the variations in conditions at different 
periods and in different areas. As regards quality, 
quantum of happiness, optimum density and so 
forth, these require the whole gamut of social and 
political sciences, to say nothing of ethics and 
moral philosophy, for their adequate discussion. 
The present volume of proceedings varied and 
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comprehensive as is its scope, still leaves untouched 
some very weighty matters concerning the relations 
of eastern and western peoples, of white and black 
in various parts of the world, of the dying out of 
some races and causes thereof, of the strange 
problems presented by the Semitic dispersal and 
possible re-union, and much else. Vast areas of 
the earth’s surface are scarcely mentioned, such 
as India, China, Africa. How long, if ever, will 
it be before we reach that amazing consummation 
described by the poet Campbell in “The Last 
Man”, when all population problems will have been 
solved, so far as this planet is concerned ; and 
are other parts of the universe peopled ? 

Yet prophet-liko that lone one stood, 

With dauntless words and high, 

Saying, we are twins in death, proud Sun, 

Thy face ia cold, thy race is run, 

’Tis mercy bids thee go ; 

For thou ten thousand thousand years 
Hast seen the tide of human tears, 

That shall no longer flow. 

Go, tell the night that hides thy face, 

Thou sawost the last of Adam’s race, 

On earth’s sepulchral clod, 

The darkening universe defy 
To quench his immortality. 

Or shake his trust in God. 

W. G. L. C. 


Quartz-bearing Igneous Rocks 

A Descriptive Petrography of the Igneous Rocks. 
By Prof. Albert Johannsen. Vol. 2: The 
Quartz-Bearing Rocks. Pp. xxxi+428. (Chicago: 
University of Chicago Press ; Cambridge : At 
the University Press, 1932.) 33s. net. 

T HE second volume of Prof. Johannsen 
work on petrography is both a descriptive 
petrography of the quartz-bearing igneous rocks 
and an illustration of the author’s proposed new 
method of classification. In it the rocks are 
described as a number of families that have 
strict quantitative limits, the factors concerned 
being the ratio of the light-coloured and dark- 
coloured minerals present, the ratio of quartz to 
total felspar, the quantitative relations of the 
potash felspar to the plagioolase felspar, and the 
actual character of the plagioolase present. It is 
to be noted that the minerals oonoemed are those 
actually occurring in the rook, so that the classi¬ 
fication is modal. The author freely admits the 
diffioulty that arises in the case of the glassy 


rooks and suggests that the ‘norms’ may be of 
service here. 

As the system is outlined, it provides for about 
three hundred families, but there are no known 
representatives of many of these. The limits of 
the families are such that many of the older names 
have had to be re-defined, and the type restricted. 
For the related families a new nomenclature has 
been devised by combining rock and/or mineral. 
names, or by the use of prefixes of definite con¬ 
notation. Thus the name granite appears in such 
combinations as quartz-leuco-kali-granite, kali (or 
caloi)-granite, leuco (or mela)-granite, sodaclase 
(or caloiclase)-granite, etc. ; some other combina¬ 
tions are granogabbro, rhyodacite and monzo- 
diorito. If ever a new classification is generally 
accepted, it is possible that such portmanteau 
names will express relationships and affinities 
better than the type of name now in use, but at 
first sight they appear cumbersome and con¬ 
fusing. The system certainly provides an adequate 
number of pigeon-holes into which rock specimens 
can be placed on the basis of certain mineral 
likenesses ; whether the groups so formed are 
families in the common sense of the term is perhaps 
doubtful. 

In a comprehensive work such as this, certain 
divisional points have to be taken so that the 
volumes may be of reasonable size. Here the 
author has taken the presence of free quartz. 
Consequently the rocks described in this volume 
range from igneous quartz veins to such basic 
types as the quartz-bearing gabbros, norites, 
dolerites and basalts, but the quartz-free types 
of those rocks are reserved for a later volume. 

The several families are described under the 
following heads : history and definition, macro¬ 
scopic and microscopic characteristics, constitu¬ 
ents and chemical composition. Full lists of 
essential and accessory minerals are given, with, 
in the case of the more important groups, the 
mineralogy of the chief components. The mode 
of occurrence, the genesis and the weathering are 
adequately treated. More than two hundred tables 
are given. These comprise both bulk and mineral 
analyses, and in the case of the glassy rooks not 
Busoeptible to modal analysis the 'norms’. All 
modal analyses known to the writer are tabulated, 
and his knowledge of the literature is such that 
there can be few omissions. In many oases, he 
has made modal analyses to fill in the lacurite; 
in other oases he has re-calculated the chemical 
analyses in terms of the minerals said to be present. 



692 


NATURE 


November 4, 1933 


The possible variation in the families is given, 
assuming maximum and minimum values for the 
critical constituents, and these are contrasted with 
the observed variation. One of the difficulties the 
author has had to contend with here is the lack, 
not only of quantitative mineral analyses, but also 
of the chemical mineralogical data. His pica 
for more analyses of the chief minerals present 
in the rock as well as the bulk analysis is com¬ 
mended to all petrographere. Among the illustra¬ 
tions are beautifully reproduced photomicrographs, 
photographs of polished specimens and of field 
occurrences. 

The general make-up of the volume is excellent, 
paper, type and binding being worthy of a scientific 
work. It is enriched with quotations from original 
sources in so many languages that the author 
must be very optimistic of the linguistio capa¬ 
bilities of the average geologist. The references 
are exceedingly numerous, and their reliability is 
indicated. The wealth of data provided, the 
excellent descriptive accounts of typical rocks, 
together with the historical background give the 
book a value quite independent of the method of 
classification adopted. The index is restricted to 
rock names, but most of those included aro not 
in common use. 

When this great work is completed—on the last 
page of this volume appears the quotation from 
Faust , “Jefczt lass mich los 1 ich komme bald 
zuruck"—there will be available a source book in 
petrography of remarkable completeness. 


Educational Structure and Purpose 

The Nation at School: a Sketch with Comments . 
By F. S. Marvin. Pp. viii + 173. (London: 
Oxford University Press, 1933.) 5s. net, 


TV/TR. MARVIN opens his prefaoe by noting 
that few attempts are made “to describe 
Bimply and estimate fairly* * what is being done in 
England under the name of education. It is indeed 
true that the difficulty—particularly since the 
developments of the post-War period—is to make 
the layman understand our educational structure. 
Perhaps that difficulty was responsible for a recent 
publication of the Board of Education* which 
might well be read alongside Mr. Marvin's book. 

The sub-title of Mr. Marvin's work is, “a Sketoh 
with Comments**. Let it be said at once that the 


♦Board of Education Pamphlet No. M: An OutUneof the Structure 
of the JKtafftUoo&l System in England and Wales. (H. M. Stationery 
Ofioe, 10SS.) W, net. 


sketch he gives of our educational institutions, of 
our general educational aims and of our difficulties, 
is an excellent one and deserves to be widely read. 
It is when his comments are noted, however, that 
the general approbation may be lessened. But 
that is not a fault. Even if his readers find that 
those comments stir them to the most violent 
disagreements, he will have accomplished the most 
important task of making them think of education 
rather than (as is usually the case) of the subtleties, 
purposes, failings and possibilities of educational 
administration. Ho frankly admits that his per¬ 
sonal convictions appear here and there. They 
do, indeed ; they leap out to the argumentative 
mind. His insistence on the individual, and on 
the part to be played by the parent; his apparent 
distrust of the State as educational organiser and 
dictator ; these make one long to disfigure the 
page with the largest of marks of interrogation. 

The difficulty is, however, that Mr. Marvin is so 
irritatingly fair. His convictions appear to be lead¬ 
ing him to dogmatic statements,and then, just before 
the query mark is savagely scrawled, he arrests 
one's pencil in mid-air by noting a point of view 
quite opposite. One example will suffice. . , the 
majority of our contemporaries,*' he sayB, “are 
content to live in the hideous purlieus of modem 
towns and feast their eyes on the shrieking mon¬ 
strosities of modem newspapers and cinemas. 
That this should go on and grow in force while 
eye and ear are open to all the beauty and delight 
of Nature in sky and sea, with the songs of birds 
I and the shapes and colours of trees and flowers 
! waiting to be enjoyed, is the strongest indictment 
of modem education". But are people content ? 
Is Nature so compensatory for some of the ills of 
the modem State ? Are there not comprehensible, 
if blind, Teachings out towards beauty behind even 
the monstrosities of modem newspapers and 
cinemas ? An inexousable “Pah !" almost trembles 
on the lips and one is just about to develop a 
lengthier thesis of defence when Mr. Marvin dis¬ 
armingly indicates the signs of a move away from 
the deepest trough of the factory system and the 
joyful omens of allotment gardens round every 
town. 

Whatever reaotion one may have to some of the 
comments, one will not fail to admit that no 
narrow educational traditions mar Mr. Martin** 
fundamental view of knowledge. He emphasises 
that the field of knowledge is one in its human 
aspect and that it has two broad division*: what 
man has done and thought, and his kno^^^ 
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Nature. The double point of view is absolutely 
neoessary. How refreshing, too, to read in a more 
detailed account of the structure of knowledge, 
that physios may be used as a point de repire, and 
that “those who wish to see how a great unifying 
idea, skilfully applied, may give force and co¬ 
herence to a mass of facts" should turn to the last 
popular presentation of biology. 

An appendix, “An Outline of the Development 
of Technical Education in England", is contributed 
by Mr. A, N. Marvin. 

International Telephony 

Comitt Consultatif International des Communica¬ 
tions tiUphoniques & Grande Distance. Plenary 
Session , Paris , 14ih-21st September 1931 . 

English edition. Pp. viii+362. (London : The 
International Standard Electric Corporation, 
1932.) 21#. net. 

HE excellent work done by the Comity 
Consultatif International for long-distance 
telephony (C.C.I.) is much appreciated by everyone 
interested in telephony. Considering that thirty- 
four telephone administrations from all parte of 
the world are represented on this committee, it is 
very satisfactory that almost unanimous agreement 
has been attained. It is a great achievement to 
have established an international telephone service. 
In Great Britain, any of the telephone subscribers 
can speak to nearly 95 per cent of the world’s 
thirty-five million telephone subscribers. Perhaps 
one of the reasons of its suooess is that it is 
primarily a consultative rather than an executive 
body. The experience and technique of each 
administration is thus made available to the others. 

This volume is the English translation of the 
proceedings of the meeting held in Paris in 
September 1931. It gives a clear picture of the 
many mathematical, physical and administrative 
problems which have to be considered in everyday 
work. Particular stress is laid on definitions, but 
we were sorry to notice that both ‘nepers’ and 
‘decibels’ are still used for units of transmission, 
The former is perhaps the more scientific as 
n&pieri&n logarithms are used, but the latter, 
which uses decimal logarithms, is the more 
melodious and is used by physicists. Excellent 
definitions are given of cross-talk, side-tone, room 
noise, babble, etc. Gross-talk is defined as intel¬ 
ligible , voice currents arising from voice currents 
in a i^hboaring telephone channel, and babble 
is the oombined effect of several cross-talks. 


In an appendix, an interesting communication 
on “Noise" by Prof. Karl Willy Wagner, of the 
Heinrich Hertz Institute for the investigation of 
wave motion, is given. Prof. Wagner points out that 
people living in cities are getting more and more 
crowded together, and so the influence of noise is 
getting more and more important. Schopenhauer 
said that noise is the murderer of thought and com¬ 
plained of the noise made by coachmen’s whips. 
Herbert Spencer said that one criterion of man’s 
intellect is the horror he has of all useless noises. 
It is stated that experiments made in the United 
States have shown that noise is detrimental both 
to health and working capacity. A wall in a resi¬ 
dential dwelling can transmit soxmd in two ways. 
The sound may either penetrate as a longitudinal 
vibration or the wall may be Bet into vibration by 
the acoustic pressure in one room and transmit 
to an adjacent room as if it were a large diaphragm. 
Recent tests at the Hertz Institute show that the 
diaphragm effect of the wall practically determines 
its permeability to sound. 


The Earth's Figure 

Physikalische Geodasie. Von F. Hopfner. (Mathe- 
matik und ihro Anwondungen in Monographien 
und Lehrbuchem, begriindet von E. HUb, 
herausgegeben von Prof. E. Artin und Prof. G. 
Kowalewski, Band 14.) Pp. xi+434. (Leipzig : 
Akademisohe Verlagsgesellschaft m.b.H., 1933.) 
31 gold marks. 

HIS book, on physical geodesy, discusses the 
earth’s figure from the point of view of the 
mathematical theory of attractions ; the technical 
details of the measurement of the actual form and 
attraction of the earth find no place in it. The 
work is not intended for beginners, as the author 
states in his preface ; but a certain amount of 
introductory pure mathematics is given in the 
first three chapters, on the transformation of 
Laplace’s equation to elliptic oo-ordinates, and on 
spherical harmonic and Lomd’s functions. Then 
follow chapters on the general theory of attrac¬ 
tions and potential, the gravitational field of the 
homogeneous ellipsoid, the problem of relative 
equilibrium for a rotating fluid mass, and the 
ellipsoids of Maolaurin and Jacobi, together 
with Poincare’s discussion of neighbouring figures 
of equilibrium ; questions of stability receive only 
a bare mention. 

The last part of the book is devoted to the 
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problems of CJairaut and Bruns. The first of these 
concerns the flattening of the level surfaces, and 
the surface distribution of gravity, for a slowly 
rotating fluid body stratified, parallel to the 
surface, in layers each of uniform density ; the 
treatment in this book is simplified by assuming 
isostasy for the layers, so that the surfaces of 
equal pressure and density coincide ; the problem 
is to find the form of the surface, in equilibrium, 
for any assumed law of variation of density along 
a radius. 

After a chapter on the development of the 
potential in a series of spherical functions, the 
remainder (more than a quarter) of the book deals 
with Bruns’s problem. Bruns’s theory considers 
a (supposed given) distribution of rotating matter, 
and discusses the corresponding surfaces of con¬ 


stant potential W (due to gravitation and centri¬ 
fugal force); the fundamental problem of geodesy 
is regarded as consisting, not in the determination 
of some one special level surface, called the earth’s 
figure, but in the determination of all the level 
surfaces, which is equivalent to determining the 
potential W . The author gives a clear account of 
the work hitherto done upon this subject by 
Bruns, Poinoar6» Rudzki, Stokes and others, 
written from a unitary point of view, tliat of 
boundary problems in potential theory. The 
bearing of the work upon the actual oarth is 
explained with perhaps undue brevity, the outlook 
throughout being very mathematical. The book 
should, however, be of great service to geodesists 
who aim at really fundamental work on the earth’s 
figure. 


Short Reviews 


Air Ministry : Meteorological Office. British Rain¬ 
fall 1932 : the Seventy second Annual Volume of 
the British Rainfall Organization. Report on the 
Distribution of Rain in Space and Time over the 
British Isles during the Year 1932 as recorded 
by over 5,000 Observers in Great Britain and 
Ireland. (MX). 355.) Issued by the Authority 
of the Meteorological Committee. Pp. xviii -f 291. 
(London : H. M. Stationery Office, 1933.) 155. net. 

For the British Isles as a whole, the rainfall of 
1932 was 102 per cent of the average, the year 
forming the tenth successive one with a fall in 
excess. There were frequent dry spells during the 
year, but a very wet May brought widespread floods, 
especially in the Don valley in Yorkshire. In the 
matter of heavy storms and ‘cloud-bursts’, the year 
was somewhat milder than its two predecessors, 
but as usual provided a share. Thus on July 11, 
4 -96 inches fell in two hours at Cranwell Aerodrome 
in Lincolnshire. Incidentally, the annual volumes 
of “British Rainfall” bear eloquent testimony to the 
fact that rain in England is far from always of that 
gentle character so often referred to by those familiar 
with the torrential downpours of tropical countries. 

In special articles Messrs. E.G. Bilham and A. C, 
Lloyd disouss the “Frequency Distribution of 
Daily Rainfall” and Dr. J. Glasspoole produces a 
detailed map of the average distribution of rainfall 
in the Tees Valley. In a third article, Mr. F. 
Hudleston continues his investigations at Penrith 
relating to rain-gauge shields in exposed positions. 
He shows clearly that we have not yet found out 
how to get a precise record of the rain that falls 
on an exposed hillside. In connexion with these 
experiments, conducted between May 1 , 1932, and 
April 30, 1933, the tremendous snowstorm of Feb¬ 
ruary 24-26, 1933, which brought 2| ft. of snow 
and filled gullies with drifts to a depth of 40 
feet, led to some useful conclusions. L. C. W. B. 


Ilandbuch der Chernotherapie. Von Dr. Viktor 
Fischl und Prof. Dr. Hans Schlossberger. Teil 1 : 
Mctallfreie organische Verhindungen. Pp. viii + 
357. (Leipzig: Fischers medizinischo Buch- 
handlung, 1932.) 34 gold marks. 

This book is an extremely useful compendium of 
information, admirably classified and sub-divided. 
Under the various subsections are given not only 
the chemical composition and pharmacological 
properties of an extremely large number of 
substances of therapeutic importance, but also 
excellent surveys of the literature. The substances 
described include both synthetic and natural 
medicaments, but no attempt is made to give actual 
or possible methods of preparing substances in 
either category. This is a wise restriction of scope, 
since that information is easily accessible in other 
works. 

Unlike some other German organisations, the 
publishers of this book give a definite indication 
of the number of volumes in which it is to be 
completed, and the approximate price of the 
remaining two parts. Part 2 is to cover metallic 
derivatives, and part 3 will be a general section 
in which theories of chemotherapy will be set 
forth, and will include a discussion of the trust¬ 
worthiness of various products and of standardisa¬ 
tion of methods. It is to be hoped that it will 
also include a thoroughly adequate index, since 
this is absent from part 1 . A. L. B. 

An Introduction to the Sociology of Idem. By 
Reuben Levy. (Published for Herbert Spencer's 
Trustees.) In2vol*. Vol. 2. Pp. v+420. (Lon¬ 
don : Williams and Norgate, Ltd., 1933.) 215. net. 
In the second volume of this sociological study 
of Islam, the author covers the religion and ethical 
conceptions, customs and secular law, government, 
military organisation and science. Under religious 
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conceptions he summarises not only the main 
doctrines of the Koran, but also those of the chief 
seots and heretical schools of Islamic thought. 
Necessarily the treatment is brief, and must be 
regarded as introductory rather than as exhaustive. 
In his survey of secular law and custom, he indi¬ 
cates , the manner in which Islam has modified 
and adapted itself to local custom and tribal law— 
one of the principal, if not the chief, of the sources of 
the strength of its hold over a diversity of peoples. 
This adaptability is especially to be noted in the 
manner in which religious difficulties have been 
overcome in the introduction of a Western system 
of popular government in Turkey. 

The field covered by the author in his two 
volumes is extremely wide ; but notwithstanding 
the limitations of space, he has succeeded in 
giving a lucid account of the essential features in 
a system of the first importance in the past 
history and in contemporary politics of the East. 

Le mysttre et de paradoxe du vol animal , Par Dr. 

Emile Batault. Pp. xiv+236. (Paris: Gauthier- 

Villars et Cie, 1933.) 50 francs. 

Purely mechanical theories of flight in animals 
on one hand attribute to the organism an 
exaggerated muscular power incompatible with 
the findings of physiology, and on the other hand 
under-estimate (in tho formula ksv % ) the resistance 
due to the air upon which the wings are obtaining 
purchase. These inaccuracies are eliminated if the 
stroke of the wing be looked upon, not as a single 
movement, but as a succession of short impulses 
in very rapid succession, so that the muscles 
actuating the wing are working at their physio¬ 
logical optimum. 

In insects, more than in birds, the suddenness 
and rapidity of tho wing-beat, running to hundreds 
a seoond, is apparent, and this motion, which has 
its equivalent in the wing-beat of a bird, helps 
to explain the relatively feeble expenditure of 
physiological energy in regard to the weight 
sustained demanded by flight. Because of this 
peculiar action of the living organism* analogies 
between animal flight and the mechanical flight 
of flying machines are misleading. J. R. 

The Old Slone Age : a Study of Palaeolithic Times. 

By M, 0. Burkitt. Pp. xiv+254 +9 plates. 

(Cambridge: At the University Press, 1933.) 

8tf, fid. net. 

M£r. Bukkxtt’s 4 ‘Old Stone Age”, a textbook for 
students, may for the purposes of a wider public 
be regarded as a progress report. Although it is a 
study of the period as a whole, and as such is 
complete within the limitations imposed upon 
detail by space, its special interest lies in the 
author's pronouncements upon recent develop¬ 
ments in the study of the earliest periods of pre¬ 
history. One such, for example, is the discussion 
on typology and the implications which arise 
therefrom, more particularly the differentiation 
of the coup-de-pomy makers of western Europe 
and the flake-tool makers of farther east, and the 


possibility of a racial distinction to which it seems 
to point. Mr. Burkitt is at one with Dr. Menghin 
in his view that a reclassification of Btone age 
industries is necessary—although he does not 
express admiration for that author's terminology ' 
—and would restrict the nomenclature and classi¬ 
fication of paleolithic industries now in use to 
western Europe. 

Sex Determination . By Prof. F. A. E. Crew. 

(Methuen's Monographs on Biological Subjects.) 

Pp. ix-fl38. (London: Methuen and Co., 

Ltd., 1933.) 3 s. fid. net. 

In this little monograph, Prof. Crew adds both 
to his own reputation as an exponent of his subject, 
and to the reputation of the admirable series of 
which it forms a part. Though his treatment is 
as clear as is humanly possible, he has been handi- 
oapped, like other writers in the series, by the 
extreme condensation that the size of the mono¬ 
graph demands. To have covered the whole 
subject of sex determination in 111 small pages 
of text (to which must be added 11 pages of 
bibliography, 5 pages of glossary, and author and 
subject indexes) would not have been possible 
with accuracy, had it been necessary to indulge 
in simplifying periphrases. As it stands, the book 
should prove an invaluable source of information 
and references both to those actually working in 
the field, and to those having to make occasional 
incursions into it. A. L. B. 

The Mode of Action of Drugs on Cells. By Prof. 

A. J. Clark. Pp. vii+298. (London : Edward 

Arnold and Co., 1933.) 18$. net. 

In this book, Prof. Clark has expanded three lec¬ 
tures delivered in London in 1932. It probably 
forms the most complete presentation hitherto 
available of a quite recently developed aspect of 
pharmacology. When it is realised that statistical 
methods and thermodynamical considerations are 
both involved in Prof. Clark's exposition, and that 
a knowledge of physiology, pharmacology and 
biochemistry is taken as a matter of course, it 
will be obvious that the volume is essentially one 
for the specialist. Its importance lies in the very 
fundamental problems raised by the author, ana 
in his own position as one of the most original 
and penetrating thinkers and experimenters work¬ 
ing to-day in his particular field. A. L. B. 

Handbook of Mathematical Tables and Formulas . 

Compiled by Dr. R. S. Burington. Pp. vii+251. 

(Sandusky, Ohio : Handbook Publishers, Inc., 

1933.) 2 dollars. 

Part 1 contains a convenient summary of formui® 
and theorems from elementary mathematics, 
including tables of the more useful integrals. Port 
2 contains thirty tables, including separate tables 
of common logarithms to four, five and seven 
places. The matter is well selected, conveniently 
arranged, typographically excellent, and the hand¬ 
book, pleasant to handle, is altogether a very 
satisfactory work. 
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New Results in Cosmic Ray Measurements* 

By Pbof. £. Regeneb, Technical High School, Stuttgart 


I N recent years I have endeavoured to explore 
the decay of the intensity of cosmic radiation 
over as wide a range as possible after its entrance 
into the earth's atmosphere. I believe that such 
an investigation is indispensable before a theory 
of the nature of cosmic radiation can be put 
forward. In Nature 1 and in the Phyaikalische 
Zeitschrift 1 I have already given some preliminary 
aocount of our measurements of the intensity of 
the cosmic radiation in the upper atmosphere. I 
propose to give here some further results, obtained 


the image of the electrometer wire on the 
photographio plate. Since the measurement of the 
pressure is the most delicate part, especially when 
the pressure is low, we have added to the ordinary 
aneroid a seoond one, which only starts indicating 
when the pressure falls below one hundred milli¬ 
metres. By observing the balloons in the air with 
two theodolites from a base of three to four kilo¬ 
metres, we have been able to prove that the 
measurements of the pressure with these two 
aneroids are fairly exact. The agreement with 



in recent ascents with registering balloons, but 
first a few improvements of the apparatus which 
we have introduced must be described. 

The balloon electrometer includes an electro¬ 
meter system (a thin Wollaston wire, a quartz sling 
giving the directing power), the photographio 
objective, projecting the electrometer wire on the 
photographio plate. The wire is illuminated 
every four minutes from the side, so that it 
appears bright on a dark background on the 
photographic plate. There is also an aneroid 
barometer for the measurement of the air 
pressure and a bimetallic lamella for measuring 
the temperature. The movement of the aneroid, 
when the pressure decreases, limits by a pointer 

* Tww before Seetloa A OCetbematteel end Pfmtcai Science*) of 
the British AMOoUtian, delivered it Letoeeter on September S. 


the height deduced from the pressure measure¬ 
ments was very good. 

We have also employed another form of balloon 
electrometer. Our balloon electrometers hitherto 
constructed each had the ionisation chamber filled 
with air at a pressure of three or four to five 
atmospheres. The new electrometer has an open 
ionisation chamber, that is to say, a chamber 
communicating with the air outside through & tube 
containing phosphorus pentoxide. The pressure 
in this chamber decreases as the balloon rises in 
the free atmosphere, and the ionisation chamber 
in this case must be larger in order to obtain 
adequate sensitivity. But suoh an arrangement is 
very convenient, for measuring the absolute value 
of the ionisation due to the radiation, because it 
is much easier to obtain the saturation current at 
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a low pressure. In the ordinary ionisation 
chamber, which is filled with gas at high pressure, 
it is well knowu that it is very difficult to obtain 
the saturation current, 

Fig. 1 shows the results of the four best registra¬ 
tions of the cosmic radiation with the closed 
balloon electrometer. The minimum values of 
the air pressure on these four ascents are respect¬ 
ively : 

August 12, 1932 : 22 mm. mercury, 5*4 atmo¬ 
spheres pressure in the ionisation chamber. 

January 3, 1933 : 34 mm. mercury, 4*45 atmo¬ 
spheres. 

March 9,1933:17 *0 mm .mercury 
(this is the lowest pressure hitherto 
reached), 3*28 atmospheres. 

March 29, 1933 : 32 mm. 

mercury, 5*33 atmospheres. 

It is noteworthy that the 
first three ascents agree very 
well among themselves. Also the 
fourth ascent agrees with the 
others very well at the medium 
.heights at a pressure of 150 mm. 
mercury (that is, at a height of 
about twelve kilometres). But 
in the upper atmosphere, that is, 
at pressures of less than 100 mm., 
at heights greater than fifteen 
kilometres, and even more so 
at heights of twenty kilometres, 
the intensity begins to be much 
greater than on the other ascents, 
so that the maximum value is 
nearly fifteen per cent greater 
than on the other ascents. Tliis 
is probably not due to the in¬ 
accuracy of the measurements. 

It can be seen that the middle 
parts of the fourth curve agree 
very well with the others. More¬ 
over the fourth registration, of 
March 29, 1933, iB the best of all 
with the closed electrometers. It 
was also possible to obtain obser¬ 
vations during the descent of the 
balloon (Fig. 1). These observa¬ 
tions showed that the ordinary and 
the secondary aneroids worked 
very well. 

The temperature during the hour in whioh the 
balloon was in the stratosphere varies compara¬ 
tively little, from 6*5° to 11°C. That is due 
to the 'Cellophane' case, surrounding the elec¬ 
trometer like the glass of a forcing house and 
protecting it against the cold in the strato¬ 
sphere. 

We believe that the difference of the fourth 
oum from the others is real, and we have tried 
tb find an explanation. We searched for the cause 
in ^h» circumstances accompanying the four 
the fourth ascent there was a new 
thought that perhaps radioactivity 
w# tiie cause oft he greater intensity 


on this day; for on the other ascents the moon 
was not in the sky. Incidentally, it Bhould be 
noted that at a pressure of twenty or thirty 
millimetres of mercury, already one-third of the 
Y -radiation of ordinary radioactive bodies could 
penetrate into the atmosphere. But a little calcu¬ 
lation shows that the radioactivity of the moon 
would have to be improbably great to do this, 
so this explanation cannot be true. Then we 
inquired into the magnetic disturbances on the 
four days. Both Prof. A. Nippoldt at Potsdam 
and Dr. A. Corlin in northern Sweden informed 


me that on March 29 there was a magnetic 
disturbance of medium strength, but the other 
days were magnetically calm. It would be remark¬ 
able if there were a connexion between the mag¬ 
netic intensity and the intensity of the oosmic 
rays in the highest parts of the atmosphere, and 
only in the highest parts; that is to say, that 
there are additional rays (soft rays) there, perhaps 
coming from a sunspot. But up to now we have 
observed this but once. Further observations are 
necessary in order to ascertain whether this is 
real. 

From the measurements of the decay of the 
intensity of the cosmic radiation in Lake Constance, 
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my collaborator, Dr. W. Kramer 4 , has deduced 
that there are manv components of the radia- * 
tion. 

From Sir James Jeans's hypothesis, one can 
calculate that the hardest two components 
correspond to the annihilation of a helium atom 
and of a proton. But there are many assumptions 
in this calculation. It is often objected that the 
fact ascertained in our ionisatiqn curve in the 
atmosphere, that the ionisation curve approaches 
a maximum value at the top of the atmosphere, 
is not in favour of the hypothesis, that the primary 
radiation is electromagnetic. Electromagnetic 
radiation coming from outside into the atmosphere 
of the earth will produce secondary radiation, and 
we shall find a maxifmim value of the intensity 
in the lower atmosphere, perhaps at twenty kilo¬ 
metres, and the intensity will diminish towards 
the top of the atmosphere. 

It is easy to show, however, that the observed 
form of the ionisation ourve agrees with the 
assumption that the radiation is electromagnetic. 
The observed curve is altered by the fact that the 
rays come from all directions. The rays coming 
from the side, that is, the rays which are already 
saturated with secondary radiation, because of 
the long distance they have travelled, are of 
greater account. My collaborator, Mr. B. Gross 4 , 
has shown that it is possible to calculate from 
the curve observed for rays incident in all directions 
the corresponding curve of uni-directional rays. If 
the function for the rays from all directions be 
I± $ and ip x be the corresponding function for the 
intensity of rays coming from one direction only, 

then 4>x — I* — I x The curve for rays 

entering the atmosphere vertically shows that 
their intensity diminishes towards the top of the 
atmosphere. Thus it agrees with the suggestion 
that at least a part of the radiation is electro¬ 
magnetic. There is also a second maximum 
produced by the second component of the soft part 
of the radiation. 

I would like to add a few words about the 
analysis of the radiation into its components. My 
collaborator, Dr. E. Lenz*, has worked out a useful 
method for finding whether the radiation is mono¬ 
chromatic or contains more than one component. 
This method is independent of any assumption 
regarding the nature of the rays. Suppose 
that the intensity is a monotonic function 
of the absorption of monochromatic radiation. 
When the intensity I is multiplied by the thickness 
d of the absorbing layer, this gives a curve with a 
maximum at a certain value of d. If the radiation 
consists of two components of different penetrating 
power, then there are two maxima in the curve 
(let us say in the deformed curve), deduced from 
the original curve by multiplying the intensity 
by the thickness of the layer. When our experi¬ 
mental results are plotted in this way, the curve 
shows that the radiation in the atmosphere 
consists of two or three components of different 
penetrating power. * 
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It is also possible in an experimental way to 
decide whether the decomposition of the radia¬ 
tion in components is real, When the intensity 
of radiation in the free atmosphere is observed 
with an open ionisation chamber, we do the 
same as we have just done in a mathematical 
way. The ordinary curve of the intensity of the 
radiation is a curve obtained with an ionisation 
chamber containing air at a pressure of one 
atmosphere. When we work with an open 
ionisation chamber, we find a value of the current 
in the ohamber which is smaller in the same 
ratio as the pressure in the air, and thus in the 
chamber also, is smaller than the normal pressure. 
Thus we obtain directly a deformed ionisation 
curve;, because the pressure is in proportion to the 
mass of the layer which is penetrated by the 
rays. 

The two measurements made with such an ionisa¬ 
tion chamber do not quite satisfy us yet. The first 
chamber employed was too small (volume only 22 
litres) and therefore the sensitivity was inadequate. 
The second chamber had a volume of 105 litres 
and therefore the sensitivity was sufficient. A 
photographic record obtained on August 30 gave 
good results, but unfortunately the temperature 
of the instrument went down very low, below 
— 20° C., and therefore the corrections needed 
were a little greater than usual. The apparatus 
had become too heavy (3-7 kgm.) for our balloons 
and we did not employ sufficient safeguards 
against the cold. But on working out the 
registrations, the curve (Fig. 2) is already 
better than those with the closed chamber, 
and agrees very well with the deformed curve 
calculated above. The second maximum is also 
noticeable as in the deformed curve, but this 
maximum is not very distinct and we shall 
try to ensure more favourable conditions so that 
as few corrections as possible are necessary. This 
part of the curve, I believe, is most important 
for the analysis and the explanation of the 
curve. 

In general, the method of employing the open 
ionisation chamber is very convenient if one 
wishes to obtain the whole curve from sea-level 
to the top of the atmosphere, beoause the observed 
values with the open chamber vary only from 
1 to 5, while the ionisation in the closed chamber 
varies from 1 to 150. Thus, in Fig. 2, the normal 
intensity curve is more accurate in the lower parts 
than with the closed chamber. The values for 
the normal curve are obtained from the values 
with the open chamber by multiplying them 
by P*iP- 

I offer my thanks to Mr. B. Auer for helping 
me in the measurements and to the Notgemein- 
schaft der Deutsohen Wisaenschaft for supporting 
my investigations. 

1 B. Beflener, Ntttna, ISO, 864; 1081 

* U. Be&raer, PA*. M, 808$ 1088 . 

4 W. Kramer, Z . PA*., 85, 411; 1088. 

4 B. Grow, 2. PA*., 88, 014 } m „ 

* fc. Leu, 8. PA*., 88,194; 1888. 
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Health in 


T HE annual report of the Chief Inspector of 
Factories and Workshops for the year 1932* 
is a more than usually interesting document. 
Since the present year marks the hundredth 
anniversary of the appointment of the first 
Government inspectors of factories in Great 
Britain, much of the report has been devoted to 
historical reviews of the development of the 
functions and responsibilities imposed on this 
department by progressive legislation. These 
reviews give an impressive picture of the con¬ 
tribution which scientific workers among others 
have made through the factory inspectorate to 
the amelioration of industrial and social condi¬ 
tions, and afford a substantial justification for 
many of tho arguments which have been brought 
forward for according to the scientific worker a 
wider share in the responsibilities of industrial 
and national administration. 

Prior to the Act of 1833, enforcement of the then 
existing legal requirements, dating from 1802, had 
been entrusted to ‘visitors’ appointed by the 
Justices of the Peace, many of whom themselves 
might be the owners of factories or mills to be 
inspected. This system had proved ineffective, and 
the laws regulating the labour of children in 
factories had been evaded, partly through tho 
failure to appoint proper visitors or officers whose 
special duty it was to enforce their execution. In 
pursuance of Seotion XVII of the Factory Act of 
1833, four inspectors were appointed and invested 
with both judicial and executive powers, including 
the authority to appoint ‘superintendents’ or 
sub-inspectors as required. 

The gradual growth of the factory inspectorate 
from such modest beginnings to its present estab¬ 
lishment, which includes 240 inspectors organised 
in eleven geographical divisions, and special 
branches concerned with industrial health, elec¬ 
trical work and engineering, however, only refleots 
the development of modem industry within the 
same period. Numerical statistics scarcely afford 
an accurate indication of the profound change 
which the inspectorate has effected in the whole 
spirit and outlook of modem industry, but it is 
fair to say that the present expenditure of £174,164 
annually on the department earns dividends in 
human welfare and industrial efficiency as in¬ 
valuable to the State in general as to the workers 
or industries directly concerned* 

The magnitude of this transformation is the 
most vivid impression indeed derived from the 
restrained but able surveys presented in this 
report, and the achievements of the inspectorate 
are rightly a source of almost as much satisfaction 
and pride to industry or to the community in 
general as to the inspectors themselves. The task 
confronting f&e original four inspectors of enforcing 
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an unknown and unpopular Act, at a time when 
mon were naturally eager to make the most of the 
opportunities offered by the untried resources of 
mechanical power, was most formidable ; it was 
enhanced by prevailing ignorance of the limitations 
imposed by Nature on human endurance, and of 
the true interests of both the workers themselves 
and the industries they served. The wisdom of 
the early inspectors in relying upon educational 
and persuasive methods rather than upon the full 
exercise of their autocratic powers—a policy which 
has been continued—undoubtedly laid a firm 
foundation for the future edifice. 

The educational influence of tho inspectorate has 
been startlingly successful. Far from being limited 
to encouraging the introduction of safer methods 
of working, of eliminating causes of accidents, and 
of securing healthier conditions of employment, in 
tho interests of industrial efficiency as well as of 
industrial welfare, it has affected profoundly the 
general policy and development of education. It 
is not generally realised that the early Factory 
Acts initiated the system of oompulsory education 
in England. The Act of 1833 provided that 
children between the ages of nine and thirteen 
years who were employed in factories should 
attend school for two hours daily on six days in 
the week. Not merely was the arrangement of such 
attendance difficult to fit in with the customary shift 
system, but also the dearth of schools presented 
serious obstacles in the way of enforcing this and 
later Acts. The standard of education in many of 
the dames schools and factory schools was de¬ 
plorable, although some of the factory schools 
where conditions were satisfactory gave most 
encouraging results. 

Down to the passing of tho Education Act of 
1870, the inspectors exerted a most beneficial 
influence on education by the voluntary examina¬ 
tion of schools, and the gradual elimination of tho 
more in competent teachers from their posts by 
use of powers conferred on the inspectors under 
the Act of 1844, Even at the present time, the 
work of the inspectorate in directions illustrated 
by the Home Office Industrial Museum, the lectures 
given on industrial safety at technical schools and 
elsewhere, the assistance given to work on voca¬ 
tional guidance and the “safety first” movement, 
represents a direct contribution to education 
which is of the utmost importance. 

One of the most prominent aspects of the work 
of the factory inspectors has been that relating to 
safety, and the reports of the earlier inspectors on 
the alarming conditions then existing, tho numerous 
accidents and the frequency of fatalities, assisted 
in large measure in securing the inclusion in the 
Factory Acts of 1844 of requirements regarding 
the fencing of machinery, the provision of other 
safeguards and the reporting of accidents. Even 
in this field, however, from its original immersion 
in overcoming opposition and enforcing extensively 
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the observance of the law by fines, the work of the 
inspectors soon became largely advisory. Their 
services wore freely sought as technical advisers 
not only to solve questions of safety and fencing 
but also to elucidate the law ; and in the last 
fifty years, above all in recent decades, the greater 
part of the invaluable services of the inspectors 
has been rendered in such ways as this. They 
have been less occupied with the maintenance of 
legal standards than in assisting industry to adjust 
itself to the rapid changes induced by mechanisa¬ 
tion and other influences. 

As the report observes, "the technical study and 
improvement of detailed methods of safeguarding 
against mechanical and other dangers has during 
the present century continued and developed as 
one of the most important functions of the Factory 
Department". Evon the increased tendency to 
prescribe some of these detailed methods by 
statuary regulations may be regarded as an effort 
to translate into practice, for the general benefit, 
experience acquired in particular sections of in¬ 
dustry. From this point of view the work of the 
inspectorate represents not merely a most im¬ 
portant method of bringing scientific thought and 
research to boar on the improvement of industrial 
conditions, but also a striking example of industrial 
co-operation in the pooling of knowledge on 
.matters common to many industries. The work 
of the inspectors has undoubtedly paved the way 
for the "Safety First" movement; the discussion 
of industrial safety by the International Labour 
Organisation in its conferences of 1928 and 1929 
would have been almost inconceivable apart from 
the pioneer work of the factory inspectors in 
Great Britain and in othor countries. 

The activities of the inspectors in the field of 
industrial health and welfare illustrate the same 
tendencies, and the section reviewing this field is 
one of the most impressive in the whole report. 
It was long before it was realised that medical 
science could assist in the improvement of working 
conditions in industry, and the conscience of the 
medical profession during these early days was 
itself not sufficiently awake to realise its oppor¬ 
tunities or responsibilities. Some surgeons indeed 
were willing to give false certificates of age de¬ 
liberately, and thus to obstruct the inspectors in 
their task of restricting the employment of children 
below the legal age. For all that, State intervention 
to secure preventive measures against industrial 
diseases was so long delayed, protests were early 
made against the unhealthy conditions which 
prevailed and even in 1801-62, Sir John Simon, 
the Medical Officer of the Privy Council, asserted : 
“The canker of industrial disease gnaws at the 
very root of our national strength.” 

The way in which effective action has been 
organised so that scourges like those due to 
phosphorus necrosis, lead poisoning and anthrax 
have been largely or.entirely eliminated, and the 
incidence of other diseases such as occupational 
cancer and silicosis reduced, would alone have 


justified the existence of the inspectorate* Ex¬ 
perience gained in this way has led to the elabora¬ 
tion of precautions in dealing with dusts, poisonous 
vapours and toxic substanoes, as well as to 
the introduction into factory life of improved 
sanitation, ventilation and hygienic conditions of 
inestimable value in dealing with the new problems 
which have arisen with the growth of new in¬ 
dustries. 

The report indicates emphatically that, in the 
field of health at all events, there is no finality in 
the work of the inspectorate. The task is dynamic 
and not static. Apart from the two very important 
diseases, fibrosis of the lung and cancer, “the post 
war period has been one of anxiety as to the 
dangers from the use in industry of oorapiex 
chemicals used, for example, as solvents of oellulose 
and in the manufacture of synthetic compounds. 
New industries have brought their problems—the 
manufacture of artificial silk giving rise to a new 
source of carbon disulphide poisoning and pro¬ 
ducing conjunctivitis from the hydrogen sulphide 
evolved in the spinning rooms, while chromium 
plating, a labour saving invention, has increased 
the risk of chrome ulceration : it is inevitable 

that in an age of rapid progress modem methods 
with their attendant risks have supplemented 
old methods ; thus we find the spraying of paint 
taking the place of the brush method and cellulose 
solutions replacing paint, methods of work all 
calling for inquiry as to the existence of any 
special risks and the necessity for special preventive 
measures for the protection of workers.” 

These are developments which emphasise the 
necessity for the constant application of scientific 
knowledge and research ; but one of the most im¬ 
pressive features of the present time is the extent 
to which such research is initiated by industry 
itself. The appointment of safety officers, of works 
medical officers and the like, leads to the systematic 
investigation of conditions of work which go far 
beyond anything that could be enforced or incul¬ 
cated by legislation. The full resources of 
technical knowledge and experience available are 
brought to bear on an unusual accident or out¬ 
break of poisoning, so regularly and so much as a 
matter of course, that frequently the inspectorate 
can only approve the measures already taken. 

That to a considerable extent the initiative in 
this field has passed from the inspectorate to the 
industrial organisations themselves is no reflection 
on the present department. On the oontrary, it is 
the finest tribute to the suooess of its work and the 
ability with which its duties have been discharged* 
That in the space of a hundred years, with industry 
changing its scale and character at a steadily 
increasing rate, such a revolution in the whole 
spirit of industry has been effected, is an achieve¬ 
ment which demands consideration, and a large 
share of responsibility for the change libs on the 
shoulders of the inspectorate. 

! Other factors undoubtedly have playedtheir 

1 part—the growing .icMMssw, 
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m ft principle of industrial or national policy, a 
growing respect for human life and personality, 
the revolution in the human outlook produoed by 
the War—but this contribution of a relatively 
small band of technical officers is so significant as 
to merit the closest attention. On the face of it, 
these officers have built up a strikingly successful 
department of State, the organisation of which 
has formed a model for many other Government 
departments so far as inspection work is concerned. 
This in itself is a striking testimony to the capacity 
for administrative work of scientific officers in 
Government servioe, and should dispose of any 
argument that the scientific worker as such is 
incompetent to handle the real problems of national 
or industrial life. 

Even more impressive, however, is the essential 
characteristic of this hundred years > work—the 
evolution of a means by which scientific officers 
can render technical service to the State and to 
industry on terms which permit them to retain 
their professional independence and integrity. 
This is the fundamental feature of the system and 
t it possesses profound significance for our present 
industrial and social if not international order. 
The continuous growth in importance of technical 
factors in all first class industrial, social and 


national issues makes the contribution of the 
technical expert more and more important. That 
contribution must be unbiased, must be inspired 
solely by a spirit of servioe and of loyalty to the (( 
highest professional ideals, or civilisation is doomed. 
Add to this the steady passing of industrial control 
into professional hands, or at least into the hands 
of those increasingly accessible to professional 
influence, and the significance of the situation can 
scarcely be missed. The transfer of the initiative 
in matters of industrial health and safety into the 
hands of industry leaves it largely in the hands of 
the same professional classes of chemists, engineers, 
medical officers and others from whose ranks the 
inspectorate itself is recruited. The future welfare 
of industry, as of the State, depends on the zeal 
and integrity with which the ideals so consistently 
pursued by the inspectorate independently are 
served by those in the direct service of industry. 
The records of the past hundred years set forth 
in the present report afford every justification for 
confidence that this trust will not be betrayed, and 
for the expectation that scientific workers in the 
service of industry or of the State have yet larger 
contributions to make to the advancement of the 
commonweal and the control of the awo-inspiring 
forces which man’s inventive ingenuity has released. 


Obit 

Prof. L. J. Rogers, f.r.s. * 

L eonard james Rogers held the chair 

J of mathematics at the Yorkshire College 
and University of Leeds from 1888 until 1919. 
He then retired after a severe illness to Oxford, 
where he had been bom and educated; and he 
died there on September 12. 

Rogers’ reputation as a mathematician rests 
almost entirely on a single incident. It is told 
in full in Ramanujan’s collected works; but it 
is so extraordinary and characteristic that it will 
stand telling again. In 1913 Ramanujan, an 
Indian clerk without any higher education, 
astounded mathematicians by presenting them 
with a long list of remarkable propositions that 
he claimed to have discovered. On examination 
some of them proved old ; many oould be proved 
(and a few disproved) by standard methods ; but 
some remained doubtful. Among these were two 
simple but beautiful propositions, of which one 
alone need be stated. It was 
- x x* x* 

1+ ++ (i -xj'(T^^r^x*) + ■ • • 

s ™ (T —x)(l—x ‘)~(i —x u )..* (1—x 4 j(l—i*)( l— 

Ramanujan, even when his powers were developed 
by education at Cambridge, oould not prove them; 
nor could HacMahon, the leading English authority 
OU the subject, who devoted to them a whole 
of lus treatise "Combinatory Analysis". 
Later, Ramanujan, searching for something else 


uary 

in old Proceedings of the London Mathematical 
Society , found that Rogers had stated and proved 
them in 1894 ; he had lost interest in the subject 
so completely that he either had not heard of 
Ramanujan’s work or did not think it worth 
while to direct attention to his own. Of course, 
the rest of Rogers’s work was carefully studied ; 
but, though everything he wrote was marked by a 
certain distinction, nothing else of first-rate 
importance was discovered. He was elected a 
fellow of the Royal Society in 1924, and relapsed 
into his former obscurity. 

To all who knew him but slightly, that incident 
must appear typical of Rogers. Fine abilities, 
they would say, wasted by freakishness and 
inconstancy ! The first part of this judgment is 
beyond dispute. Rogers’ major abilities can 
seldom have been excelled in extent or variety ; 
and his minor accomplishments ranged from 
knitting to skating. Merely to catalogue all the 
things he might have done would be a long task. 
Perhaps science was the only field from which he 
was naturally debarred; that was definitely 
antipathetic ; in the garden that he tended with 
love and skill he would tolerate no science more 
modem than Linnaeus. Certainly he might have 
won great fame in music, either as scholar or 
executant; and surely no position in diplomacy 
would have been unattainable to one endowed 
with his easy mastery of languages, his quick 
intelligence, his sparkling wit, his fine presence, 
his athletic grace, his courtly charm that no 
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woman could resist. Yet of what the world counts 
success he achieved practically nothing. 

Perhaps then it is useless to dispute the second 
part of the judgment. To those for whom energy 
and determination are the first virtues, and 
dilettantism the last crime, Rogers was exasper¬ 
ating. But when they came to know him inti¬ 
mately, they must sometimes have been doubtful 
of their values. Would the world have lost or 
gained, if the full development of his powers had 
meant the sacrifice of his simple cheerfulness, his 
generous capacity for friendship, his infinite 
tenderness and kindness ? N. R, C. 


Si k .John Bilks, k.c.i.k. 

Sib John Bilks, whose death on October 27 
at the age of seventy-nine years we regret to 
record, will always be remembered as a designer 
of Atlantic liners, and for his thirty years’work as 
professor of naval architecture at the University 
of Glasgow. He was one of the many naval 
architects who, after being trained under the 
Admiralty, have done important work in connexion 
with mercantile ship-building. 

Born at Portsmouth on January 0, 1854, John 
Harvard Biles became a shipwright apprentice in 
the dockyard there, and gaining a scholarship in 
1872, became one of the last students to enter the 
old Royal School of Naval Architecture and 
Marine Engineering at South Kensington. In 
1873 he passed to the Royal Naval College, 
Greenwich, and a few years later, as a junior naval 
constructor, he was employed on the construction 
of the remarkable steel cruisers, H.M.S. Iris and 
H.M.S. Mercury. In 1880 he joined the firm of 
Messrs. J. and G. Thomson of Clydebank, now 
John Brown and Co., Ltd., which quickly became 
the rival of the Fairfield firm founded by John 
Elder. While Pearce at Fairfield built the Alaska 
of 188J, the Oregon of 1883 and the Umbria and 
Etruria of 1884, Biles at Clydebank produced the 
Servia, the first steel ship of the Cunard Company, 
the Aurania and the America , in which speeds 
ranging from 17 to 20 knots were obtained with a 
considerable reduction in coal consumption. He 
attained still more remarkable results with the 
City of Paris and City of New York , each of which 
was driven with twin screws. The City of Paris 
was the first vessel to cross the Atlantic in less 
than six days. In 1885 Biles also constructed 
the Spanish torpedo-boat El Destructor , which is 
sometimes regarded as the forerunner of the 
torpedo boat destroyer. 

Resigning his appointment at Clydebank, in 
1891 Biles was elected to the chair of naval 
architecture at Glasgow, previously held bv 
Elgar and then by Jenkins, and this post he 
retained until 1921. At the time of his retirement 
it was said that “the Glasgow School of Nava] 
Architecture is now the largest, best equipped 
and most famous in the world, attended, as the 
Mecca of the shipbuilding industry, by a polyglot 
crowd of eager students from most fhe civilised 
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nations of the globe”. For many years Biles was 
also consulting naval architect to various steam* 
ship companies, and at times served as a member 
of important Government committees, including 
i the famous Designs Committee of 1904-5, which 
led to the building of H.M.S. Dreadnought. During 
the War he did much valuable work in connexion 
with river craft for the Mesopotamian campaign. 

! Sir John Biles’s books, papers and lectures 
! covered a great range of subjects, while his services 
i were honoured both at home and abroad. He was 
j knighted in 1913 and made K.C.I.E. in 1922. 
j During recent years he was senior partner in the 
| firm of Sir J. H. Biles and Co., naval architects and 
j engineers, carrying out important consulting work. 


' Mb. W. J. Habdtno Kino 

t 

We regret to record the death of Mr. William 
I Joseph Harding King, well known as an explorer 
: and authority on the Libyan Desert and its 
; peoples, which took place recently at Honiton at 
j the age of sixty-four years. 

j Mr. King was the son of Mr. William Hartley 
King of Wollescote Hall, Stourbridge, and was 
educated at Trinity College, Cambridge. The 
results of his first journey of exploration in the 
western Sahara in 1900 were given to the world 
in his book “In Search of the Masked Tawareks”, 
i published in 1903. This was the first account of 
j the Tuareg in English since Barth’s work had 
i appeared more than half a century before, and its 
value, at a time when the literature relating to 
j this little-known people based on first-hand know¬ 
ledge was almost non-existent, was considerable. 
Further exploration followed in the Sahara in 
1908 and from 1909 until 1912 in the central parts 
of the Libyan Desert. In 1913 Mr. King joined 
i the late Oric Bates in the archaeological explora¬ 
tion of Marmarica in North Africa. His most 
| important book, “Mysteries of the Libyan Desert”, 
j appeared in 1925. In this he gave an account of 
I his penetration to the central area of the Libyan 
Desert, notwithstanding Senussi opposition, and 
of the valuable geographical, ethnological and 
archaeological material then recorded. Mr. King 
contributed a large number of papers on his 
investigations to scientific periodicals, and was 
awarded the Gill Memorial Medal by the Royal 
Geographical Society in 1919. 
i 

We regret to announce the following deaths : 

Prof. L. C. A. Calmette, For. Mem. R.8., 
assistant director of the Pasteur Institute, Paris, 
known for his work on tuberculosis, on October 29, 
aged seventy years. 

Sir Alexander C. Houston, K.B.E., C.V.O., 
F.R.S., Director of Water Examinations, Metro* 
politan Water Board, since 1905, on October 29 t 
aged sixty-eight years. 

M. Paul Painlev4, the distinguished mathe¬ 
matician who was three times Prime Minister of 
France, on October 29, aged sixty-nine years. 
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News and Views 


Commemoration at the University of Edinburgh 

Last Friday and Saturday (October 27 and 28) 
the three hundred and fiftieth anniversary of the 
foundation of the University of Edinburgh was com¬ 
memorated. The University was founded as “The 
Town's College” and, until seventy-five years ago, 
continued to be governed by the City Corporation, so 
that it was specially appropriate that the celebration 
should begin with a reception given on Friday 
evening by the Lord Provost and magistrates of the 
City of Edinburgh. The Lord Provost, in tendering 
the greetings and good wishes of the Corporation, 
referred to the close and cordial relations existing 
between the City and the University. The Chancellor, 
Sir James Barrie, thanked “the City Fathers”, On 
Saturday morning a graduation ceremonial was held 
at which were present delegates from the Royal 
Societies of London and Edinburgh and the British 
Academy, from more than twenty universities and 
from the University of Edinburgh clubs and associa¬ 
tions in various parts of Great Britain. 

Hon or All y degrees wore conferred on distinguished 
representatives of the church and of science and 
letters. Among the former was the Archbishop of 
Canterbury and among the latter the principals of 
the other three Scottish universities, Sir Edward 
Sharpoy*Schafer, who has just retired from the 
Edinburgh chair of physiology. Sir James Crichton 
Browne, the oldest graduate of the University, who 
obtained his medical degree in 1862, Miss Frances 
Simson, one of the first women graduates of the 
University, Lord Rayleigh, Prof, van Blom, Rector 
of the University of Leyden, and M. Emile Legouis, 
formerly professor at the Sorbonne. At noon, Sir 
Thomas Holland broadcast an address to the 19,000 
graduates who are scattered throughout the Empire. 
A commemoration service was hold in St. Giles’ 
Cathedral at whioh the preacher was the Very Rev. 
Sir George Adam Smith, Principal of the University 
of Aberdeen, who graduated at Edinburgh in 1876. 
After lunch in the University Union, many of the 
guests visited the Old College. The celebrations 
concluded with a reception given by the University 
Court and Senatus in the McEwan Hail. The 
neighbouring Anatomical Museum and some of the 
departments in the medical building were open for 
inspection of their special features. 

In the autumn issue of the Journal of the University 
of Edinburgh (Oliver and Boyd, Tweeddale Court, 
Edinburgh, Is.) there is a number of reminiscent 
articles appropriate to the occasion; Sir James 
Barrie contributes a characteristically whimsical note 
on Thomas Carlyle; Dr. David Rorie gives, under 
the title “The Weighty Eighties”, a series of thumb¬ 
nail sketches of professors of the University in the 
decade 1880-1890 ; and Augustus Muir in ‘‘The Old 
Quadrangle 1 * recalls impressions of Profs. Whittaker, 
W. G. Smith, Baldwin Brown and George Saintsbury. 
Saintebury, who was professor of English literature 
inth* University from 1896 until 1916, is the subject 


of a long (40 pages) biographical memoir by the 
present occupant of the chair, Prof. Blyth Webster, 
who thus concludes an estimate of his work as 
lecturer: “He was not finished or exhaustive. 
Bettor so. The too good lecture may miss its mark. 
He set us on the quest, opened vistas, kindled the 
passion, put clues into the hand, and bade us follow 
Knowledge like a sinking star. Nos manet Occanus.” 
A “History of the University of Edinburgh, 1883- 
1933”, a volume supplementary to Sir Alexander 
Grant’s “Story of the University” prepared in 
association with the tercentenary celebrations of 
1883, has just been published by Messrs. Oliver and 
Boyd. 

The Ionosphere in Polar Latitudes 

At the Friday evening discourse delivered at the 
Royal Institution on October 27, Prof. E. V. Appleton 
described aspocts of the work of the second Inter¬ 
national Polar Year. It is now known that there 
is an intimate connexion between magnetic storms, 
displays of the northern lights, and electrical currents 
in the upper atmosphere. Radio methods of sounding 
the electrified rt^gions of the atmosphere have been 
developed in Great Britain, and the Polar Year 
Committee, besides sending out an expedition to 
Fort Rae in Canada, recommended that a radio 
oxpodition should also be sent to Tromso in northern 
Norway. The work of this party showed the marked 
difference between wireless transmission conditions 
in latitude 70° and in south-oast England (see 
NatuBB of September 2, p. 340). During the 
powerful magnetic disturbances which take plaoe 
in Tromse, it was found that the ionised layer of the 
upper atmosphere ceased to reflect, thus making 
long-distance communication by short waves difficult, 
if not impossible. Such blank periods have a tendenoy 
to recur after 27 days, which is the time required 
for the sun to make one revolution. This result 
makes clear some of the anomalies which have been 
noticed in polar exploration. It will be remembered 
that in the case of General Nobile’s polar flight in 
the airship Italia, there were two periods separated 
by about 27 days when wireless communication 
between the airship and the outside world was 
interrupted. It is clear from the records that these 
were both periods of intense magnetic activity during 
which we now know that radio waves are absorbed 
and not reflected by the upper atmosphere. Tho 
results of the British radio expedition therefore 
dearly indicate that if radio is to be used in polar 
exploration, note must be taken of this monthly 
sequence of unfavourable conditions. It would also 
be advisable to choose a year of sunspot minimum, 
and not a year of sunspot maximum as in the case 
of the ill-fated Italia expedition in 1928, since mag¬ 
netic and wireless disturbances are relatively less 
marked'when the spots on the sun are few. 

As regards the constitution of the reflecting layers 
in the upper atmosphere. Prof. Appleton pointed 
out that the results obtained show conclusively that 
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the main cause of the electrification in both layers 
is the ultra-violet light of the sun, and in magnetically 
quiet conditions (no magnetic storms) this electrifica¬ 
tion is actually less in the arotio regions than in 
England. While the normal undisturbed conditions 
fit in with the ultra-violet light theory, tho conditions 
during magnetic disturbances and auroral displays 
can only bo satisfactorily explained on the assumption 
that the electrification spreads to abnormally low 
levels because of the influx of particles from outside 
tho earth’s atmosphere. Experiments arranged by 
Mr. R. A. Watson Watt in the Library of the Royal 
Institution after the lecture well illustrated the 
behaviour of these incoming particles when influenced 
by tho magnetism of the earth. Streams of electrons 
in a vacuum tube striking a magnetic model of the 
earth near tho poles avoid the tropics, being caught 
Up and deflected by tho earth’s magnetic field. 
The very complicated paths followed by the electrons 
-—often looping back on themselves—realistically 
imitated auroral displays. The actual receiver used 
by tho Arctic Circle expedition was shown in opera¬ 
tion in measuring the height of the reflecting layers 
over London by using pulses of energy omitted from 
King’s College, London. 

The British Grid and Underground Distributing Gables 

Mb. P. V. Hunter, in his presidential address to 
the Institution of Electrical Engineers on October 26, 
said that during the last ten years the electric supply 
of Great Britain has more than doubled. It seems 
to be increasing at a practically constant rate. The 
small setbacks that occurred in the growth of supply 
were quite definitely due to political uncertainty at 
those periods, but were more than counterbalanced 
by the ‘boom’ year of 1929. The progress of the 
‘grid’ is quite up to expectations and the country 
will soon be greatly benefited by it. Uncertainty 
still exists as to whether to use 11,000 volt under¬ 
ground cables or overhead wires for rural electrifica¬ 
tion from tho grid. Mr. Hunter said that in many 
cases it would bo aflvisable to rim c a bias across 
country. In this case it is much less costly to main¬ 
tain them than when they are laid in public roads. A 
special type of rural cable for 11 kilovolt working 
oould bo standardised. If this were done, it would 
be much cheaper to manufacture and would result 
in economies in many directions. In Holland, rural 
areas havo been developed by 10,000 volt under¬ 
ground cables on a vast scale, mom than 10,000 
miles of such cable having been already laid, Tho 
network covers practically the wholo country. So 
far as freedom from interruption and voltage variation 
is concerned, tho supply is most satisfactory and the 
prices charged for electricity in rural districts are 
quite reasonable. The annual cost of repairs is less 
than 0-5 per cant of the original capital cost and is 
not a growing percentage. This is most satisfactory, 
as much of tho cable is more than ten years old and, 
compared with modem practice, the sheaths are 
poorly protected against corrosion. The Dutch are 
convinced that underground cables are a great 
success and will undoubtedly continue to use them. 


In conclusion, Mr. Hunter gave an instructive 
resume of the vast amount of scientific work done 
in connexion with very high voltage cables. 

New Lamp for Street Lighting 

A very interesting new type of lamp, called the 
Osira, has been developed in the G.E.C. Research 
Laboratories at Wembley. It is intended for use in 
lighting stretches of arterial and country roads where 
the illumination required is not high and so the lack 
of good colour discrimination is of little importance. 
Blues, greens and yellows appear as in daylight, but 
red colours appear brownish. The lamp takes 400 
watts and has an efficiency more than double that 
of a corresponding gas-flllod tungsten lamp taking 
the same power. In the G.E.C . Journal for November, 
Mr. J. W. Ryde gives a technical description of the 
lamp. It consists of two cylindrical bulbs one inside 
the other. The inner bulb contains rarefied gosee 
at low pressure and a trace of mercury. The spaoe 
between the bulbs is vacuous. The electric discharge 
takes place between electrodes sealed in each end 
of the inner bulb. Tho elf'Ctrodos consist of small 
sticks of alkaline earth oxides which have been heated 
to a high temperature during the process of manu¬ 
facture. This is done by passing a current through 
spirals of wire surrounding the electrodes. They are 
then connected with an ordinary screw cap holder. 
When the voltage is applied, a discharge takes place 
through the rarefied gases in the volume of the 
inner bulb. As this bulb warms up, the mercury is 
volatilised. The discharge then begins to contract 
and finally takes the form of a narrow column, six 
inches long, extending between the electrodes. The 
electrically excited atoms in this column omit a 
brilliant light and are the counterpart of the filament 
in tho glow lamp. 

The new lamp lights up automatically when 
switched on, no devices are required for starting the 
discharge and no filament transformers are required 
for heating the electrodes. It is connected directly 
to tho alternating current supply mains in series with 
a choking coil. A condenser is sometimes placed 
across the mains so as to raise the ‘power factor’ of 
the load, but this does not affect tho performance 
of the lamp itself. In this type of lamp, the current 
is carried by ions and its effective resistance depends 
on their number. The ions, which are negatively 
charged electrons and positively charged atoms, are 
formed by the discharge itself at a rate which increases 
with the current. They re-combine with extreme 
rapidity and so again form normal atoms. The 
resistance of the bulb at any moment depends on 
tho current passing. The lamp resistance therefore 
does not remain constant when the voltage is changed. 
In a similar way the resistance of an ordinary in¬ 
candescent lamp changes with its temperature. If 
there were no choke coil present, tho current would 
rise to a very high value and the lamp would break 
down. A change of one per cent in the supply voltage 
corresponds to a 2-6 per cent change in the power 
taken and to a 3 -6 per cent change in the light. In, 
the gas-filled tungsten lamp, the corresponding 
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changes are l -6 per cent and 3 *9 per cent respectively. 
The Osira lamps run at the standard pressure of 230 
volts. A mile of the Watford Road, Wembley, is 
lit by them. The sudden change from ordinary light¬ 
ing to Osira lighting is rather a shock when driving 
along the road, but doubtless the colour deficiency 
will soon be improved. 

Schemes for National Re-Equipment 

In the opening passages of his presidential address 
to the Institution of Mechanical Engineers, delivered 
on October 27, Mr. A. E. L. Chorlton, M.P., said that 
the old laissez faire policy of the Victorian era belongs 
to an age now gone by and that to-day more co¬ 
ordinated direction and control of public services is 
necessary in Great Britain if we are to increase the 
general facilities for industry and the amenities of 
social life. The various public wervicos of the country, 
light, heat, power and water supply were all developed 
separately with but little in ter connexion, but it is 
now agreed that if they had boon properly inter¬ 
related, a much more efficient system would have 
resulted at a far smaller first cost. Taking water 
supply as an example, Mr. Chorlton went on to 
show how by suitable trunk pipe lines the water 
from areas with heavy rainfalls could be used to 
supplement the present supplies. It is imperative 
that the whole of the available water supplies of the 
country Hhould be investigated, and a scheme de¬ 
veloped somewhat on the lines of the electricity 
scheme. There are also many arguments for the inter¬ 
connexion of existing gas imdertakings by a ‘gas 
grid’, among which is that the development in many 
areas of coke-oven installations makes available large 
quantities of gas. Mr. Chorlton was able to give 
emphasis to his views by reference to long-distance 
transmission schemes for water and for gas abroad, 
and incidentally mentioned that Chicago obtains its 
gas supply from the oil fields of Texas a thousand 
miles away. Speaking of the ‘electric grid' in Great 
Britain, Mr. Chorlton said that it is the largest thing 
of ita kind in tho world and in the supply and dis¬ 
tribution of electricity we are now in the forefront. 
There are many other schemes of national re-equip¬ 
ment which need investigation and in which 
mechanical engineers can play an important part. 
With reference to Mr. Chorlton’s remarks on water 
supply in England, we may direct attention to his 
article on this subject published in Engineering of 
October 13 and 27. 

Identification of Coronal Lines 

A message from its Now York correspondent 
published by the Times of October 27 states that 
Drs. D. H. Menzel and J. C. Boyce have identified 
some of the well-known coronal lines. These lines, 
which occur in the spectrum of the solar corona, have 
remained unidentified for several decades, and Were 
at one time supposed to indioate the presence in the 
corona of a new element, which was called coronium. 
This hypothesis had, of course, the precedent of the 
discovery of the element helium by the same method 
tq support it, but of recent years it has not been 


usual to suppose that the actual element coronium 
exists. A few years ago, Bowen identified the 
nobulium lines. These lines, which appeared as very 
strong emission lines in the spectrum of nebula?, were 
Bhown to be ‘forbidden’ lines in tho iron spectrum. 
They are lines which do not appear in ordinary 
circumstances, but in the peculiar conditions of low 
density which obtain in nebulas, the atom remains* 
undisturbed in an excited state for a relatively long 
time, and has an opportunity to make the ‘forbidden* 1 
transition. It became natural to suppose that the 
‘coronium' lines are also forbidden linos in a 
spectrum, the corona being at a very low pressure. 
Dospito an exhaustive searoh for the required fre¬ 
quency intervals in known spectra, nothing had been 
found until recently. According to present announce¬ 
ment, Menzel and Boyce have now found the required 
intervals among tho terms in the oxygon spectrum. 
It will be recalled that these coronal lines have been 
detected in the spectrum of the recent nova in 
OphiuchiiH. 

Recent Acquisitions at the British Museum (Natural 

History) 

The Department of Zoology of the Museum has 
received some valuable specimens as tho result of a 
cruise made by Mr. F. 0. Fraser, of the Department, 
who, on the invitation of Col. E. T. Peel, accompanied 
the latter in his yacht to the north of Scotland, tho 
♦Shetland Islands, and the Faroe during July. Mr. 
Fraser was able to make many observations on living 
dolphins and porpoises, and to secure excellent 
photographs, of which enlargements are now being 
preparod for exhibition in the New Whafo Hall. A 
number of young birds and eggs were collected on 
the FarOe and the Shetland Islands, in particular a 
young specimen of tho Arctic skua. A collection of 
some 8,500 insects, chiefly butterflies and moths, 
collected in Malaya by the late A. R. Sanderson, 
has been purchased for the Department of Entomo¬ 
logy. The collection contains many speoimens of 
vahie to the Museum particularly in connexion with 
the study of the geographical distribution of insects. 
A series of plant fructifications from Triassio rocks 
of South Africa, recently described by Dr. Hamshaw 
Thomas, and regarded as being Mesozoic repre¬ 
sentatives of the typically upper Palaeozoic group of 
Pteridosperms, also a number of specimens of 
fungus-gnats and of small flowers in Baltic amber, 
have been purchased for the Department of Geology. 
The series of books on precious stones in the library 
of the Mineral Department has been added to by a 
valuable donation from Mr. Edward Heron-Allen of 
twelve volumes from his private library. The most 
interesting of those is an early edition, printed in 
Freiburg in 1531, of “De lapidibuw pretiosis enchiri¬ 
dion’\ written in Latin verse by Marbode (1030- 
1123), Bishop of Rennes. 

The Department of Botany has had bequeathed 
to it the herbarium of the late C. C, Laoaita. Mr. 
Lacaita was Well known for his wide interests and 
had a very considerable reputation as a European 
botanist. A few years ago he presented his mono- 
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cotyledons and Sikkim plants to the Department. 
The present collection is estimated at 40,000 sheets, 
in excellent condition and order. Its chief value is 
in Mr. Lacaita’s own gatherings from various parts 
of Europe but particularly from Italy and Spain— 
areas not over-well represented in the herbarium. 
There is further abundant material of those genera 
in which ho had specialised, such as Helianthemum, 
Eckium , Onosma, Pulmaria and Cirsium . The 
collection also contains a number of exsiccata, some 
of which wero not previously represented in the 
Museum collections. Mr. A. H. G. Alston, assistant 
keeper in the Department, visitod southern Albania 
in the summer in company with Mr. N. Y. Sandwith, 
of the Kew Herbarium. They explored many dis¬ 
tricts from which no previous collections are known. 
About a thousand different plants were collected. 
Although these have not yet been worked through, 
they evidently include many rare and little-known 
species. The collection, in conjunction with that 
made in Macedonia last year, will givo a good doal 
of information about plant distribution in the Balkan 
Peninsula. Mr. G. Tandy, assistant koeper in the 
Department, haH again visitod the Tortugas, Florida, 
and has collected about 650 numbers. These contain 
a very interesting series from experiments on growth- 
forms of species of Caulerpa , which will yield valuable 
taxonomic results. Mr. J. Gossweiler has presented 
a further 433 specimens of Angola flowering plants. 

Friends of the National Libraries 

Thk Friends of the National Libraries, a body 
formed in 1931 to promote and assist in the acquisi¬ 
tion by the national libraries of important workB 
and manuscripts, has issued its second annual 
report, covering the year onding March 31, 1933 
(Friends of the National Libraries, e/o British 
Museum, W.C.l). It is obvious that the main task 
of such a society must be to fill the gaps existing in 
the great oolloctions of the British Museum, the 
Bodleian, and the other national libraries of Great 
Britain, and it is therefore all the more gratifying 
to find from the prosent report that the interests 
of the smaller and the special libraries are not being 
overlooked, and that many of the works secured 
during the year have gone to them. A notable 
example is the acquisition by the Royal Entomological 
Society of the first nine numbers of its own early 
Journal of the Proceedings of the Entomological Society 
gf London , 1840-1846. Only ten numbers of this 
journal were issued (the Proceedings were incorporated 
with the Transactions from 1847 until 1926). and 
though copies were widely distributed at the time, 
they seemed to have become exceedingly rare and 
have for long been included in the desiderata of the 
Society's library. 

, Among other gifts of the Friends of the National 
Libraries, we find that four Linnaeus items, including 
a unique copy of the fourth edition of Rousseau’s 
’Letters on the Elements of Botany", 1794, have 
gone to the Natural History Museum, whilst the 
Science Library has benefited to the extent of more 
than a hundred volumes on navigation and kindred 


subjects. The latter formed part of a collection of 
books placed by the Corporation of Trinity House 
at the disposal of the Friends of the National Libraries 
for distribution, and show the Society in its secondary 
rdle—as a olearing-house for unwanted and duplicate 
books. This is a service that should be widely known 
and utilised, for it provides the only means whereby 
works of mainly local or other special interest can 
find a permanent home in the libraries moat fitted 
to receive them. The excellent record of work 
shown in this report deserves to be copied, and it 
may be suggested that 'friends of the national 
museums’ should similarly organise themselves to 
help the Science Museum and others to add to their 
collections. 

Chemical Engineering, Past and Present 

Prof. G. T. Morgan, director of Chemical Research 
under the Department of Scientific and Industrial 
Research, delivered a lecture before the Institution 
of Chemical Engineers on October 27 entitled, 
“Engineering in the Service of Chemical Research". 
Prof. Morgan is one of the exponents of high pressure 
chemistry, in which strong steel containers or auto¬ 
claves replace the glass test-tubes of the chemist. 
He described his successes at the Chemical Research 
Laboratory with pressures of 200 atmospheres at 
450° C. in inducing methyl alcohol and carbon 
monoxide to combine in the synthetic production of 
acotic acid. Apparatus has now been devised by 
which experiments can be carried out on pressures 
of 3,000 atmospheres, that is, about 20 tons per 
sq. in. The pressure-resisting parts for this plant are 
made from Sheffield nickel chromium molybdenum 
heat-treated steel. The plant is enclosed within 
steel screens so arranged that the various controls 
are operated from outside this protection. At the 
other extreme, constituents of coal tars difficult of 
separation are being obtained at the Laboratory by 
distillation of the tar at very low pressure (of the 
order of a thousand millionth of an atmosphere) in 
a plant in which the cold condensation surface is 
placed so near the substance being distilled that its 
molecules escape direct to the condensing surface 
without contamination. 

Prof. Morgan demonstrated the efficiency of a 
new wetting agent for mercerising cotton, developed 
at the Laboratory from coal-tar products, which is 
now being marketed under the name of Shirlaorol. 
He also described a new ether extracting plant, 
developed at the Laboratory, by which a Yorkshire 
firm is now successfully manufacturing resoroinol, 
a ’fine’ chemical of considerable industrial import¬ 
ance, supplies of which have hitherto been entirely 
imported from abroad. All industrial applications 
of ohemical science, engineering and chemistry are 
mutually indispensable and, so for as Great Britain 
is concerned, the advantages of such co-operation 
are more generally recognised to-day than they 
formerly were, but there is room for much improve¬ 
ment. Opportunities are boundless but without a 
closer collaboration between chemistry and engineer¬ 
ing, we must certainly drift into the poeifcion of a 
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navvy nation—hewers of wood and drawers of water 
for more educated peoples. In certain respects Great 
Britain was approaching that position in 1914. The 
War gave us a temporary respite, but the never-ending 
economic industrial struggle is still with vis, and in 
this contest the intimate blend of chemistry and 
engineering presented by the Institution of Chemical 
Engineers must take an increasingly important part. 

Elm Disease in Great Britain 

A fuhthhb survey to determine the course of elm 
disease in Great Britain was carried out recently by 
Mr. T. R. Peace, of the Imperial Forestry Institute, 
Oxford, on the instructions of the Forestry Com¬ 
missioners. Three counties have now to bo added to 
the list of those in which the disease is known to 
occur, namely Durham, Derbyshire and Dorset. The 
characteristic symptoms of elm disease, namely die- 
back of the crown, appeared this year rather earlier 
than usual and by the end of July so many cases 
were seen that a heavy attack appeared probable. 
Surprisingly few further oases, however, developed 
during August and September and the final result 
may be stated as showing a definite increase over 
1932 but a decrease as compared with 1931. The 
general position in England is unchanged from that 
of previous years. The disease remains serious in 
parts of the eastern counties ; but severe damage is 
of local occurrence. In the South Midlands and in 
the south eastern counties the disease is frequent but 
seldom serious. Towards the west and north it is 
sporadic and has not been found north of a line 
between Durham and Chester, in the western counties 
of Wales, or in Cornwall. Having regard to the 
recent dry summer, it may he considered satisfactory 
that the disease has not spread more rapidly or done 
a larger amount of damage than appears to be the 
case. An interesting observation made during the 
oourse of the survey relates to the north of England 
and Scotland. Many of the older trees, mostly wych 
elms, showed signs of die-back closely resembling 
those caused by the elm disease, but distinguished 
from the latter by the absence of the characteristic 
markings in the twigs and by one or two more 
general characters such as the browning of the leaves 
round the edges. The cause of the trouble, which is 
widespread, is under investigation. 

The Communication Revolution, 1760-2933 

After the delivery of the presidential address by 
Mr, H. W. Dickinson to the Newcomen Society on 
October 11, a paper with the above title was read, 
by Prof, R. G. Albion of Princeton University. 
Taking the opening of Brindley’s Bridgewater Canal 
as his starting point. Prof. Albion touched upon the 
development of canals, roads, railways, steam¬ 
ships, telegraphs and submarine cables, electric 
traction, motor-cars, telephones, aeroplanes and 
radio, and briefly referred to the effect of the ‘com¬ 
munication revolution* on commerce, finanoe, explora¬ 
tion oolonisation, government, warfare, city growth 
to its influence on the individual. His paper 
contained many interesting comparisons of the 
facilitiesfist communication in theeighteenth oentury 


and to-day. Just as stage coaches in England some¬ 
times took 14 days to go from London to Edin¬ 
burgh, so travellers were often a week going from 
Boston to New York, while one landmark in oolonial 
travel was the inauguration in 1770 of a two-day 
service between New York and Philadelphia, a 
distance of but 90 miles. The first shots in the 
American Revolution were fired at Lexington on 
April 19, 1775, and the news did not reach New 
York, 225 miles distant, until four days later. The 
United States, Prof. Albion said, would probably^ 
have never fought England in 1812 had there been 
an Atlantic cable, for England suspended the Orders 
in Council, the chief American grievance, the day 
before War was declared at Washington. Rapidity 
of communication has also revolutionised business 
transactions, and although the Rothschilds once 
maintained an elaborate service of correspondents 
and couriers for business purposes, their information 
was neither so full nor so fresh as that found in any 
daily paper to-day. Speaking of newspapers, films 
and radio as the moans for “maws communication” 
Prof. Albion wiid that the chief implied danger of 
these is that their groat influence may be abused 
by the small groups which control them. 

Work of the Government Chemist 

The report of the Government Chemist on the 
work of the Government Laboratory for the year 
ending March 31, 1933, shows that the total number 
of samples examined, nearly 461,000, was smaller 
by about 12,000 than last year’s figure. Work 
actively progressed in the elucidation of new and 
improved methods, and in the technique of examina¬ 
tion of materials becoming subject to new duties. 
For example, orders are made from time to time 
under the Import Duties and Ottawa Agreements 
Acts which involve changes in the incidence of duty 
and require the carrying out of many difficult analyses, 
of a wide range of products ; moreover, such analyses 
frequently require investigation and general inquiries 
before decisions can be reached. Among the specific 
investigations mentioned is one group on Trinidad 
natural gas, which was found to contain only negligible 
traces of helium. In 20 instances out of 105 samples 
of non-alcoholic beer, herb beer, and beer substitutes 
examined, the alcohol rangod from 2 to 6 per cent 
of proof spirit. Samples of storm water taken from 
surface water drains in London districts wore ex¬ 
amined chemically and bacteriologically in con¬ 
nexion with an inquiry into the character of the 
water concerned; the examination of numerous 
samples of sea*water has also been continued as a 
share in an international scheme for the collection 
of data for hydrographic research. Another phase 
of the work is designed to ascertain the condition of 
fishing streams from the point of view of fish life, 
and the effect of certain types of pollution on fish 
food. Reference is again made to the fact that since 
there are no regulations relating to the marking of 
skimmed or partly skimmed milk cheese, and since 
there is no standard for cream in Great Britain, 
no exception could be taken to deficiencies m the 
fat content of these foods. 
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Trechos and Pearl-Shell in Queensland Waters 

In vol. 4, pt. 1 of the Report of the Great Barrier 
Reef Committee (Brisbane : Government Printer), 
Mr. F. W. Moorhouse deals with products of economic 
importance—green turtle, Trochus and spongos. His 
work on the life-history of the turtle is referred to 
elsewhere in this issue (p. 715). As regards Trochus, 
there is little fresh work reported, but the question 
of size limits is discussed, 2J in. in greatest basal 
diameter being regarded as essential. Shirt buttons 
having red, brown or greenish markings on their 
under sides are made from Trochus shell. The shell 
and button industry for the last few years has been 
more or less out of commission all over the world, 
owing to the dictates of fashion and the economic 
depression, so that probably the matter of size 
restriction is not urgent. Would it not be well for 
Queensland to consider the development of the 
fanning of the much more valuable pearl-shell in 
its waters T A single fann in full operation might 
quite well produce 1,000 tons a year, which is more 
than the average catch of the last ten years in all 
Queensland waters. Such it farm might as a side-line 
devolop the planting out and growth of sponges as 
Moorhouse has shown. 

The Sky in November 

This month is marked by the appearance of two 
notable meteor showers, the Leonids and the Androm- 
edids. The Leonids appear from November 9 until 
November 20, the greatest display being on November 
14 and 15. The radiant is at 10 hours R.A. and -f 23° 
declination, so that the meteors will only be visible 
immediately before sunrise. The Andromedids appear 
from November 20 until November 30, the greatest 
display being from November 20 until November 23. 
The radiant is at 1 h. 40 min. R.A. and +43° declina¬ 
tion. As tho sun’s right ascension is about fifteen 
hours at this time of year, the display is well placed 
in the eastern evening sky. Venus reaches its 
maximum eastern elongation on November 26. It 
will bo very bright- its magnitude will be —4*1— 
and the planet will bo about 23° above the horizon 
at sunset. Mars will sot about two hours after the 
sun in the middle of November. 

Announcements 

It is announced that His Majesty the King, 
accompanied by the Queen, hopes to open the New 
Medical School of St. Mary’s Hospital, Paddington, 
London, on December 12. 

The Medical Research Council has appointed Prof. 
E. P. Cathcart, of tho University of Glasgow, to be 
chairman of the Industrial Health Research Board in 
succession to Sir Arnold Wilson, who has resigned 
on becoming a member of Parliament. Prof. Cyril 
Burt and Miss Hilda Martindale have been appointed 
members of the Board in succession to Sir John 
Parsons and Miss M. Ritson, who have retired in 
rotation. 


Ache ha VII, the well-known German exhibition 
of chemical apparatus and plant, will be held in 
Cologne on May 18-27, 1934, simultaneously with 
that of the German Chemical Trades Association 
(‘Dechema’), and with important conferences of 
leading trades associations and technical societies. 
Information can bo obtained from ‘Achema*, Manage¬ 
ment Offices, Seolze, near Hannover. 

British Drug Houses, Ltd., have issued the 
third edition of the pamphlet “Ph Values'* and also 
a new catalogue of indicators, accessories and outfits 
for the determination of hydrogen ion concentration. 
The former is very practical and informative, and 
the catalogue is very comprehensive. Copies may be 
obtained from the firm, Graham Street, N.l. 

A catalogue of miscellaneous books, including a 
selected list of works on Africa, America, Egypt, 
India, China and Japan, issued by Messrs. W. 
Dawson and Son of Cannon House, Pilgrim Street, 
London, E.C., includes an item of considerable 
interest to students of the early history of aero¬ 
nautics. This is a collection of prints, formed by a 
French collector, relating to the early years of 
aeronautics, that is, about 1780. Of the eighty 
items in the collection, about 36 are hand-coloured 
or partly hand-coloured. 

Messrs. Sir Isaac Pitman and Sons, Ltd., have 
just issued the first part of a second edition of their 
“Building Educator” (price 1*. 3 d. net). The whole 
work will be completed in thirty fortnightly parts. 
It will deal with all aspects of building and should 
be especially valuable to apprentices, students and 
craftsmen. It will cover practically all examination 
work, and at the end a copious index will be provided. 
A list of the subjects to be dealt with is given in this 
first number, together with the names of some forty 
contributors, among whom are Profs. F. C. Lea, 
H. Adams, C. H. Reilly, and Sir Banister Fletcher, 
who deals with craftsmanship in building. It is 
essentially a work which should bo in the reading- 
room of technical schools and colleges. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—An 
analytical chemist in the Medical Department of the 
Gold Coast—Director of Recruitment, Colonial Office, 
2, Riohmond Terrace, Whitehall, S.W.l (Nov. 15). 
A University reader in botany at Birkbeck College— 
The Academic Registrar, University of London, 
S.W.7 (Nov. 17). An assistant (physics) in the 
Admiralty Technical Pool—The Secretary of the 
Admiralty, C.E. Branch (Nov. 18). An assistant 
lecturer in agriculture and farm book-keeping at the 
Cheshire School of Agriculture, Reaseheath, Nantwich 
—The Principal (Nov. 22). A lecturer in chemistry at 
Rhodes University College, Grahamstown, South 
Africa—The High Commissioner for the Union of 
South Africa, Trafalgar Square, London, W.C.2 (Nov, 
30). An assistant lecturer in agriculture at the Midland 
Agricultural College, Sutton Bonington, Lough¬ 
borough—The Principal, 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice, is taken 
of anonymous communications.] 

Interaction of Hard y-Rays with Atomic Nuclei 

It is known that when a pencil of hard y-rays of 
thorium-C* passes through lead, in addition to the 
absorption by electrons of the shell, there exists a 
type of nuclear absorption, accompanied by the 
emission of characteristic radiations of frequencies 
different from the primary 1 . The intensity of such 
radiations has been estimated, and it has been found 
that the total energy of the characteristic radiations 
emitted is much smaller than the total energy of 
the primary radiation absorbed by the nuclei 1 . This 
would be expected, if we assume that a nuclear 
disintegration occurs in such a process, so that a 
part of the absorbed energy is spent. From this 
point of view, we have tried to detect electrons 
which might be ejoctod from the load nuclei by the 
primary y-quanta. 

In our experiment, the y-ray source was a radium- 
thorium preparation equivalent to 10 mgm. of radium. 
Two Geiger-Muller counters, one having an aluminium 
wall and the other a lead wall, wore used. The 
counters had equal inner dimensions and approxi¬ 
mately equal mass per square cm. of the wall (that 
is, 0*92 mm. thick for the aluminium counter and 
0*22 mm. thick for the lead counter). Let N&\ and 
Nf b be the number of electrons produced 'in equal 
time intervals by a given beam of y-rays in the 
aluminium and lead counters respectively. The 
ratio as a function of the wave-length X 

of the incident y-radiation will at first decrease with 
decreasing X, due to tho diminishing photoelectric 
absorption of lead. As the wave-length further 
decreases, the ratio N-pblNxi might, however, rise 
again, if tho heavy lead nuolei begin to be disintegrated 
by y-quanta of wave-length loss than a certain value 
and the electrons ejected from the load nuolei in the 
disintegration process add themselves to Npt>. 

By using a beam of y-rays of thorium-C' filtered 
through 2 cm. of lead and scattered by iron at different 
angles, we measured the ratios N Pb/^Al for y-rays 
of different wave-lengths. The experimental result 
is shown in the accompanying table, where N^blN/a 
is multiplied by a constant k such that the value 
*^Pb/-^Al is unity for the scattered radiation at 23°. 



X (x.u.) 

kNp b !Nja 

Primary radiation 

4-7 

1*16*0*04 

Scattered radiation at 23° 

6*6 

1*00 

Scattered radiation at 46° 

12*1 

1*23 ±008 


In the table, the ratio NtcI^m for X =« 6*0 x.u. 
is seen to be smaller than that for X « 12*1 x.u., 
and for X =» 4*7 x.u. it again rises as was expeoted 
if electrons were ejected from the lead nuclei by the 
hard radiation. Tne difference of the two ratios for 
X x.p. and 6*6 x.u. is about 16 per cent. Now, 

tike increase of the ratio Npb/Nxi for X « 4*7 x.u. 
might also result from a difference in the scattering 
effect of the lead nuolei and aluminium nuolei towards 


the Compton recoil electrons produced in the oounter 
walls by the incident y-rays. If this were the case, 
the difference of the ratios for y « 6*6 x.u. and 4*7 
x.u. should be more pronounced by using counters 
of thicker walls, since the effeot of scattering increases* 
with thickness of tho wall. But the Bame result, 
namely, a difference of about 16 per cent between 
the two ratios, was obtained when the experiment 
was repeated with a lead counter with walls 0*3 mm. 
thick and an aluminium one with walls 1-2 mm. 
thick. Therefore tho above result seems to support 
the view that the lead nuclei ore disintegrated / 
by the hard y-rays. 

The details of the experiment will be published 
elsewhere. 

C. Y. Chao. 

T. T. Kuno. 

Department of Physios, 

National Tsing Hua University, 

Peiping, China. 

Sept. 4. 


1 Chao, Phyt. R* r., $1, 1519 ; 1930. Gray and Tarrant, Proe . Ray. 
Soe., A, 136, 662 ; 1932. 

• Gray and Tarrant, loo. tit. Chao. Science Reports of National 
Tsing Hua University, let series, 1, 169 ; 1932. 


It is obvious from a letter to mo which accom¬ 
panied tho above communication that Prof. Chao 
and Mr. Rung have not yet heard of tho recent work 
concerning the positive electron, and in particular 
of the creation of a pair of electrons, a negative and 
a positive, by the conversion of a y-ray of high 
energy in the strong oloctric field of a nuoleus. The 
experiments they describe provide valuable addi¬ 
tional evidence of this phenomenon, and would 
doubtless have boon interpreted by them in this way 
rather than as a nuclear disintegration. It is interest¬ 
ing to note that tho magnitude of the effect is about 
the same as is found in other experiments. 

Rutherford. 


'Super-Contraction' and 'Set' in Animal Hairs 
In a recent communication 1 it is shown how the 
complex elastic behaviour of animal hairs is explicable 
in terms of a proposed molecular structure the main 
features of which are deduced from the X-ray photo¬ 
graphs. This structure—the keratin ‘gridconsists 
of a series of ‘main-chains’ lying parallel to the fibre 
length, from which protrude, at regular intervals, 
‘side-chains* which serve to link laterally neigh¬ 
bouring main-chains. In the normal state of the fibre, 
the main-chains are folded or crumpled, but during 
extension of the fibre the folds are straightened out, 
a process producing considerable stresses in the lateral 
linkages. Under the combined influence of these 
stresses and the hydrolytic action of water, alkali, 
eto., breakdown of certain side-chains occurs, leading 
to the phenomenon of ‘relaxation’ or loss of tension 
when the fibre is held stretched. This rupture of 
cross-links is followed by a re-combination of the 
broken chains in new unstressed configurations, in 
consequence of which the fibre exhibits some reluct¬ 
ance to recover its original length when the 
stretching force is removed; and if the re-building 
becomes sufficiently pronounced, the fibre may 
ultimately acquire a ‘set’ at an extended length. 
Both breakdown and ‘setting’ proceed at greater 
rates as the temperature of the environment increases, 
and the recovery powers of the fibre after any degree 
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of relaxation are also greater in steam than in water 
at lower temperatures. We have called that 'set 9 
which will withstand the contractile action of steam, 
"permanent set’; other degrees of ‘set* are only 
"temporary*. Permanent "set* can occur after suffi¬ 
ciently prolonged treatment of the stretched fibre in 
steam or hot enough water. 

It is clear that the equilibrium length of the grid 
under any prescribed conditions is determined largely 
by the state of its side-chains. Perhaps the most 
striking illustration of this is afforded by the pheno¬ 
menon of ‘super-contract ion’, a term which we have 
introduced to describe the property of hair fibres of 
contracting, undor suitable conditions, to less than 
their initial lengths. l>uring relaxation in hot water 
or steam, it is possible to stop the process at a point 
where considerable breakdown has already taken 
place, and yet before the subsequent re-building of 
now linkages has become very pronounced. At this 
stage the grid is in a condition where the eide-ohain 
restrictions are to a certain extent eliminated, and 
the main-chains are able, under the powerful con¬ 
tractile influence of steam, to fold into shorter lengths 
than in the normal fibre, so that the fibre shows a 
super-contraction to loss than its original length. As 



the relaxation time increases, a stage is reached when 
the rate of breakdown just balances the rate of 
"setting* ; the contraction observed will then be a 
maximum, and prolongation of the relaxation time 
will result in a decreased super-contraction on account 
of the approaching limit of the breakdown and the 
increasing number of re-forraed cross-links. This is 
shown in the curve (A) of Fig. 1, which gives the final 
extensions of Cotswold wool fibres allowed to contract 
freely in steam after relaxation at 50 per cent 
extension in steam for various times. 

We have now been able to isolate the two effects 
of breakdown and "setting* by allowing relaxation to 
take place at 50 per cent extension in a dilute (1 per 
cent) aqueous caustic soda solution. After relaxation, 
the fibres were allowed to recover their original 
lengths in the same solution (in order that there 
should be no extended keratin present which might 
be ‘set* during the subsequent process of contraction 
in steam), and the alkali was then removed by pro¬ 
longed washing in water. Curve (B) shows how the 
super-contraction in steam of Cotswold wool fibres 
relaxed tinder these conditions depends on the 
relaxation time; it reaches a limit of 48 per cent of the 
initial length after about 10 minutes 9 relaxation. 
The complementary 'setting* curve (G) showing the 
development of permanent T set* due to the action of 
steam, was obtained for fibres whioh had been 


relaxed at an extension of 60 per cent for 10 minutes 
ami then allowed to revert to their initial lengths in 
the alkali, and had then been washed thoroughly 
before being re-extended and steamed for various 
times in the stretched state. By this means it is 
ensured that the action of steam is one of "setting* 
from the very first. In the light of these results there 
seems to be no doubt that the explanation given above 
of the form of the curve (A ) is correct. 

It is hoped that the study of the modifications of 
the steam curve (A) due to various preliminary 
treatments of the fibres may throw light on the final 
details of the phenomenon of permanent "set*. As 
an example of such effects, the case of fibres previously 
soaked in a saturated solution of potassium dichrom¬ 
ate may be mentioned. Such fibres give the curve 
(D)> and it will bo seen that the "setting* aotion of 
steam is very much delayed by this treatment, so 
much so that even after two hours* steaming in the 
stretched state, which for untreated fibres would be 
enough to cause a permanent ‘set* of nearly 30 per 
cent of the initial length, super-contraction of as 
much as 16 per cent of the initial length can be 
obtained. Assuming, as seems probable, that the 
reaction of the dichromate is with the basic - NH t 
groups of wool, this result is in good agreement with 
the observation recently reoorded by Speakman 1 , 
that human hair which has been diazotised loses most 
of its power of acquiring permanent ‘set* when acted 
upon in the stretched state by steam. 

H. J. Woods. 

Textile Physics Laboratory, 

University, Leeds. 

Sept. 22. 

1 W. T. Aatbury and H. J. Wood*. “The Molecular Structure and 
Elastic Properties of Hair Keratin” (Phil. Trans. Hoy.Soe. ,tn press): m 
also "X-Ray Analysis of Flbree’\ NatuMb, 1*8, 693, Oct. 14,1933. 
A simplified account of the elastic properties of hair Is given hi:— 
W. T. Astbury, 1 'Fundamentals of Fibre Structures", Oxford, 1983. 

■ J. B. Speakman, pp. 95-109, "The Swelling of Proteins” (Con¬ 
ference of the International Society of Leather Trades' Chemists, 
1933); J. Soc . Disrt and Colourists, 40, 180; 1988. 


Ionisation Density and Critical Frequency 

In a recent letter 1 in these columns, I pointed out 
that the relation between electron concentration and 
critical frequency in an ionised gas (Heaviside layer) 

N - (tt m/e*)/* (1) 

rather than 3/2 of this. A reference in support of 
the latter 8 was afterwards brought to my attention. 
In this article, Prof. D. R. Hartree treated the foroe 
on an ion in the gas by the method used by Lorentz 
for a dielectric, whereas (1) 1ms been derived inde¬ 
pendently of this type of treatment. It therefore 
seems advisable to compare the results of the orthodox 
method when applied, on one hand, to the bound 
ions of a dielectric, and, on the other, to the free 
electrons in an ionised gas. 

Following the orthodox treatment, the total foroe 
acting on on electron (or negative ion) in a dieleotric 
can be considered as the sum of four components i 
first, that due to charges at a distance, to be desig¬ 
nated by eE Q ; second, that arising from the charge 
distribution on the interior of the infinitesimal 
spherical cavity which is supposed to be scooped 
out from the dielectric; third, that due to all the 
dipoles in the scooped-out sphere other than the 
one of which the electron is a part; aad fourth, the 
attraction of the positive portion of this v«fy dipole. 
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For a bound electron,- the last is not a Coulomb 
force, but is, rather, an elastic force — ocr, r being the 
electron displacement. Writing the components in 
order, then, the total force is 

eE Q + (4tt/ 3)€P + 0 - ar. (2) 

At first sight it would appear that to make this 
expression applicable to a free electron, it is only 
necessary to put a -- 0. The presence of (l/3)4w/* 
would then lead directly to a coefficient 3/2 in (l). 

But such a procedure neglects the Coulomb force 
of the ion which must replace the elastic binding 
force. This force can be calculated by supposing the 
positive ion to be uniformly distributed throughout 
a sphere of volume 1 /A r . The charge density is Ne, 
so that when the electron is displaced from the 
centre of this sphere, the restoring force is 
— (4Tt/3)A T c*r, and it is this which must replace - ar. 
Since P Nrr, the total force on the free electron is 
seen to be 

cE 0 + (47t/3)eP -+ ii (4tt/3 )cP = eE*. (3) 

Thus, when the field of the free positive ion replaces 
the molecular binding force, the polarisation term 
disappears as it should, since in fact no polarisation 
exists. It follows that the coefficient in the corre¬ 
sponding concentration equation is unity. 

Lewi Ton ks. 

Research Laboratory, 

(tenoral Electric Company. 

Schenectady, N.Y. 

Oct. 3. 

1 nature, 132, lot, JuK in, mn. 

* Pmr. Catnt >. Phil. Sor.] 87, 143 ; 1033. 


Stopping Layer of Rectifiers 
Kkom measurements of the coefficient of rectifica¬ 
tion as a function of the thickness of the stopping 
layer, W. Jus^ 1 has deduced that rectification is only 
possible for a thickness of the stopping layer of about 
JO 6 *10 • cm. This is not in agreement with results 



Yin. 1. 


I have obtained with rectifiers, the stopping layers of 
which had thicknesses of 10 * — 10 * cm. The mean 
ratio of the currents in opposite directions varied 
with different samples and was about 10, sometimes 
about ICO. 

The rectifiers were made of a metal and a semi¬ 
conductor, separated by a stopping layer, which oan i 


U RE 


consist of ovory insulating material, for example, 
paper, artificial resin, the oxide of the base metal, etc. 
It is possible to got rectification with every thickness 
of the stopping layer between 10' 6 cm. (oxide-coated^ 
aluminium or zirconium) and 10 8 cm. (condenser 
paper). 

In Fig. 1 arc given the characteristic* of a rectifier 
with a stopping layer of 5x10 4 cm. thickness 
I (amorphous Al g O| on aluminium). The ratio of the 
I currents in opposite directions is about 30. In both 
| directions the current cum be represented by a funct ion 
of the form i^AV*. 

No far as I can see, these experiments are in agree¬ 
ment with the explanation of the rectifying process 
by cold emission 2 and do not confirm the Frenkel- 
i Joff6-Nordheim-Wilson theory of the rectifying 
j contact 3 . 

W. UH. VAN (tKK 1 „ 
Natuurkundig Laboratorium dor 
N, V. Philips’ Gkvilampenfabriekon, 

Eindhoven. 

Oct. 10. 

1 Nature. 188, 242, Aug. 12, 1933. 

1 W. OU. V. (led, Z . Phy W, 705 ; 1931. 
a Hw H. H. Fowler, Pit. Z. Sovj. V 8, 520 ; 1933. 


Developmental Anomalies in the Wistar Albino Rat 
(Edinburgh Stock) 

In view of Omsteon’s suggestions 1 offered in 
explanation of the 1-aurence-Biedl syndrome, it is 
of interest to record (he occurrence of a group of. 
peculiar developmental anomalies in the albino rat 
(Wistar derivatives, Edinburgh stock). 

In one line of this stock several cases of microph* 

! fchulmia have boon encountered. This eye defect, 
which has already’ been reported in the American 
stock by Addison 2 tuid Danforth*, is not infrequently 
accompanied by opacity of the lens and blindness. 
In the typical ease the eye is very small roughly a 
sixth of the normal size- and pale pink ; the animals 
are, in other respects, fully representative of the stock. 
The distribution of this abnormality indicates that the 
character is genetic and most probably recessive. 

In families related to the above but in which 
microphthalmia is not present, othor peculiarities have 
been observed. Unilateral cryptorchidism has been 
found in three males, one of whom is the son of a 
microphthalmic male; seven females, sisters, possess¬ 
ing rudimentary male external genitalia in varying 
degrees of development are cousins of the oldest 
microphthalmia male in the stock. Another cousin 
has a cloaca instead of a normal rectal opening, 
together with the deeply cleft clitoris and the rudi¬ 
mentary penis present in the other fomales mentioned. 
A brother of the seven females alluded to has a 
son with a skull deformity which involves the Iohh 
of an eye. Within the group, also, there is a number 
of rats that have experienced difficulty in parturition, 
death supervening in several instances. 

It seems not unreasonable to regard these various 
abnormal conditions os being instances of the poly¬ 
morphic expression of one and the same genetic 
character. 

A. Hain. 

Institute of Animal Genetics, 

King’s Buildings, 

Edinburgh, 

1 Ornsteeu, Amer. 7. Mtd., 188, 296 ; 1032, 

• Addison, Anat, Hec„ 80, 844 ; 1025. 

' Danforth, Amor. 7. Anat,, 45, 276; 1030. 
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Importation of th« Dune Snail into Western Australia 
We have reoently received from Mr. L. Glauert, 
Curator of the Public Museum, Perth (W. Australia), 
a number of shells of the Dune (or Pointed) Snail 
CockliceUa acuta (olim barbara). They were obtained 
by Mr. K. R. Norris in the neighbourhood of Free- 
mantle, where they are abundantly found in gardens 
and open country and on sand hills. The home of 
this species is on the Mediterranean coasts and up ! 
the west coast of Europe to the British Isles and I 
Denmark, and there is no doubt that its occurrence I 
in Western Australia is duo to its having been j 
accidentally transported by human agenoy. The wide | 
dispersal of certain species of land molluscs (for J 
example, Subulina octona) by this means is familiar j 
to many zoologists ; but this instance is interesting 
from more than one point of view. j 

I have boon engaged for some time in the study i 
of the variation and distribution of G\ acuta. This ! 
work is by no means concluded as yet ; but it is | 
possible to say this much concoming the distribution. ( 
C. acuta is primarily an inhabitant of coastal regions 
and is found typically on sand dunes, dune-pasture 
and turfy cliff-tops. Here and there, however, it is 
found inland (for example, in France) and in Ireland 
it occurs practically all over the country. It is prone 
to form ‘patchy’ and short-lived colonies and has 
some habit or faculty which renders it liable to 
accidental transport 1 . I was at first inclined to 
attribute the formation of those colonies (in England 
at least) to transport by vehicles and certainly in one 
instance somo specimens were taken off the mudguard 
of a car at Pulborougli very many miles from the 
nearest colony. The position of some of these colonies, 
however, does not suggest that transport of this kind 
is universally responsible and it seems more likely 
that some colonies may be formed by individuals 
caught up on the coats of cattle or sheep. It occurred 
to me that C. acuta may have been transported in 
this fashion to Western Australia, as many of the 
colonies in south east England are in downland 
situations of such a nature that individuals aro liable 
to be accidentally picked up by sheep. In response to 
an inquiry, Mr. Glauert informs me that South 
Down sheep have been imported from England into 
Western Australia during the last few years, though 
it is not yet possible to decide how long the snail has 
been present in Western Australia and whether its 
arrival coincided with the importation of South 
Down sheep. The fact that at Freemantle it is found 
in gardens may suggest that it may have been 
imported in garden-produce. For reasons given in 
the next paragraph this does not seem very likely, 
though it is not entirely ruled out. 

In its new home C . acuta is reported to be attacking 
garden plants and others of economic importance. In 
no part of its European or North African area, so for 
as I know, has this been noted. In the British Isles at 
least it does not seem to occur in gardens unless they 
happen to comprise part of the natural habitat, for 
example, dunes or dime pasture. I have, however, 
taken it myself on the walls of cliff-gardens on the 
French Riviera (for example, at Rochebonne, near 
Monaco). If indeed the Freemantle acuta was im¬ 
ported from south-east England, the occupation of 
gardens at Freemantle and the ravaging of garden 
plants seems to be another instance of the occupation 
of new habitats and the development of new habits 
often seen when an animal is introduced into a new 
area. 


P.3. Since writing this letter I have been informed 
by Mr. R, F. Mills of the Ministry 6f Agriculture and 
Fisheries that sheep exported from Great Britain 
are kept for some time in a quarantine station in 
London where they are examined daily for soab, etc. 
It is not likely that snails would be overlooked in the 
course of such examination, so that the transport of 
C. acuta by sheep does not seem very probable. There 
remains, however, the possibility that the snail has 
been carried in the fodder of such exported animals. 

G. C. Robson. 

British Museum (Natural History), 

Cromwell Road, 

London, 8.W.7. 

1 Cf. Anlwrfcin, Elite and Robson, Proc.Zool.8oe., London,1031,p, 1080. 


Hot Spring Spiders 

Considerable interest attaches to a collection of 
North American desert Araehnida which have 
recently been sent to me by Mrs. Florence D. Wood, 
of New York. The collection, which was made in 
Powell, Wyoming, and certain localities in Montana, 
includes the scorpion Uroctonus mordax , the phalangid 
Mitopus montanus and the solpugid Eremobate# 
formicaria , and a large number of spiders, some of 
which were captured at the Pipestone Hot Springs, 
near Whitehall, Montana. 

These hot spring spiders are eight adult females 
find one young specimen of the not uncommon 
American species Pardosa stemalis. All are very 
brightly pigmented and well developed, and their 
occurrence, in the words of their captor, “running 
on water too hot to be borne by the hand”, is worthy 
of record. Spiders on cold water aro common enough, 
but spiders on hot water are something of a rarity. 

The finding of the Solpugidse is also unexpected. 
They came from western Montana, “which is none 
too warm in summer”. They were not near the hot 
springs, and this locality seems to be a new record 
for the genus. 

Theodore H. Savory. 

Wentworth House, 

Great Malvern. 

Oct. 11. 


Cosmic Rays and Lightning 
In order to explain the curious behaviour of 
lightning flashes the possibility should be kept in mind 
of a connexion between a lightning discharge and 
the cosmic rays. When penetrating particles from 
cosmic rays move through the atmosphere—in this 
case through electrically ‘loaded* clouds—they are 
ionising the air, making conducting paths for the 
lightning. The twisted or irregular shapes of lightning 
flashes may find a natural explanation, if we think 
of a discharge path following the variable network 
of ion-tracks, such as are assumed to be present in 
the air at any moment, caused by nuclear disintegra¬ 
tion of atoms and other processes in conjunction with 
the cosmic rays, causing emission of protons, neutrons 
and negative or positive electrons. 

It may be suggested that even an ordinary spark 
discharge from a high-voltage apparatus in free air 
will be of somewhat different appearance, when 
produced on the surface of the earth and when in a. 
deep mine, where no ionising agent is present. 

John Tandbebo. 

Electrolux Laboratory, 

Stockholm, 7, Oct. 13. 
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De Moivre's 4 'Miscellanea Analytica”, and the 
Origin of the Normal Curve 


In a historical note by Karl Pearson in 1924 1 , 
evidenco was presented which shows that Abraham 
De Moivre (1667-1764) invented the ‘normal' curve 
and the normal probability integral about 1721. The 
name of Gauss is usually attached to the normal 
curve, although it is not uncommon to find it more 
correctly attributed to Laplace. But as Pearson 
shows, De Moivre ante-dated both Laplace and Gauss 
in this by many years. “The matter is,” Pearson i 
says, “a very singular one historically. De Moivre 
published in 1730 his Miscellanea Analytic,a . . . 
Many copies of this work have attached to them a 
Supplementum with separate pagination, ending in 
a table of 14 figure logarithms of factorials from 
10 ! to 900 I by differences of 10. But only a very 
fow copies have a second supplement, also with 
separate pagination (pp. 1-7) and dated Nov. 12, 
1733.” The? title of the second supplement is 
“Approximate ad Huimnam Tenninorum Binomii 
(a + 6)« in Seriem expansi”, and it contains not 
only the first use of the normal curve, but also the 
first use of the approximation for large factorials 
commonly but improperly known as Stirling's. It 
is also clear that herein occurred the first correct 
use of the ‘law of large numbers’, usually attributed 
to Jacques Bernoulli (1654 1705) and often called 
‘Bernoulli’s theorem*. Further pertinent comments 
have also been made by Karl Pearson*. 

The second supplement could bo added only to 
copies of “Miscellanea Analytica” that remainod 
unsold three years after the original issue, and this 
accounts for its rarity. At the time of writing, Pearson 
know of only one copy containing the second supple¬ 
ment-- that in University College Library, London 
—and since then only one more has been discovered ; 
it is in the Preussische Staatsbibliothok, Berlin. 
Howovor, the exceedingly rare and important 
pamphlet of seven pages lias been made generally 
available by a photographic reproduction in a com¬ 
mentary by R. C. Archibald*. 

It would be interesting to learn if there are other 
copies of “Miscellanea Analytica” with the second 
supplement. The union card catalogue at the Library 
of Congress in Washington lists three copies of the 
book ; one in the John Crerar Library in Chicago, 
one in the Public Library of the City of Boston, 
and one at the United States Military Academy, 
West Point, New York. Through the courtesy of the 
John Crerar Library I have been privileged to 
examine the Chicago copy. I find that it contains 
the first supplement, but not the second. By corre¬ 
spondence I have ascertained that the Boston copy 
is identical with the Chicago copy, and that the one 
at West Point contains neither supplement. A fourth 
copy is listed in the card catalogue at the Library 
of Congress, but the book cannot be found. So far, 
then, only two copies of the second supplement have 
been reported extant. 

W. Edwards Dewing. 


Bureau of Chemistry and Soils, 
U.S. Department of Agriculture, 
Washington, D.C. 

Sept. 30. 

* <■ 

JWWUHIft, 402-404; ISM. 

X 1 7, SM* 10 { 1925. 

S, Ko. 4 f S71H«8, Ootnber 1988. 


Effect of Yeast Extract on the Growth of Plants 

The interesting observations of Virtanan and 
Hausen 1 confirm, in a remarkable manner, our 
earlier findings of more than a year ago, which have 
since appeared in a number of publications* and have 
been abstracted in several European and American 
journals. It is not improbable, however, that the 
above authors were unacquainted with our earlier 
work on the subject. 

Our observations were first made on the sunflower . 
plant (Iieltanthus annuus , Linn.) and then extended 
to other species. The plants were raised on soil or 
sand and treated with organic manures or mineral 
fertilisers. Aqueous extracts of different biological 
products wero injected directly into the plants so aa 
to avoid the possible effects of the products of their 
decomposition in the soil. A number of interesting 
observations were made, but the following illustrate 
the typo of results obtained during two successive 
seasons : 


Plants grown on soli ; treated with farmyard manure. 


i 

Fluid 1 

Injected 

Percentage ol' 
plant* that 

Average number 
of flowerB 

Average weight 
of (Towers 

flowered 

per plant 

per plant (gm.) 

Yeast extract \ 

75-0 1 

4 1 

69 

; Water (control); 

i 

44 0 

1 1-8 

8 7 


Plants grown In washed sand ; treated with complete minerals. 


Fluid 

Injected 

Average dry 
weight of 
plant (gm.) 

Average dry 
weight of 
flowers (gm.) 

Percentage weight 
of flowers to 
whole plant 

Yeast extract 

30-24 

9-64 

24-6 

Water (control) 

25-21 

3-29 

131 


Fairly mature plants responded better to injection 
of yeast extract than tender ones. Similar, but less 
marked, effects were observed when extracts of farm¬ 
yard manure or soil or sewage effluent (activated 
sludge) were injected into the plants, while extract 
of dried blood merely increased the total weight of 
the plant without appreciably affecting the production 
of flower and seed. 

In view of the practical significance of the above 
findings, the observations have now been extended 
to a variety of agricultural and horticultural crops. 
The effect of feeding a number of new substances, both 
by themselves and in combination with different 
inorganic salts, has been followed. The nature of the 
constituents responsible for the effects observed and 
the mechanism of their action are also being studied. 
It is hoped that the results of the above and related 
investigations will be published at an early date. 

V. Subrahmanyan. 

G. S. SlDDAPPA. 

Department of Biochemistry, 

Indian Institute of Science, 

Bangalore. 

Sept. 30. 

1 NatVE*. US, 406, Sept. 9, 1988. 

a See. JHol, CkmitU (India), Symposium, July 1982, p. 8; Modnt 
Aprfc. 20, Pt. U; 1982; Froc. Indio* 8ei. Co»w*M, *9. January 
1088; Proe. Joint Smsim 5. Indio* $eL Attoe., 8oc. Biol . OAemMi 
(India), and Indio* ChomM Society, April 1939* p. 11; Appendix tp 
Ana. JRep*. Indio* in*. ***», 1982; 4WT. 1983. 
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Euchlorine 

In textbooks and dictionaries of chemistry the 
statement is continually made that Davy supposed 
the product of the action of hydrochloric acid on 
potassium chlorate to be a definite compound to 
which he gave the name euchlorine. 

A careful reading of Davy’s own words shows he 
knew quite well that the product was a mixture of 
chlorine and an oxide of chlorine and that he pro¬ 
posed the name euchlorine for the latter ingredient 
of the mixture. The following quotations from Davy’s 
paper in the Philosophical Transactions for 1811, 
vol. 101, pp. 1.55-162, “On a Combination of Oxy- 
muriatic Gas and Oxygene Gas”, and reprinted in 
No. 9 of the Alembic Club Reprints, make the matter 
quite clear. (Pages given are from Alembic Club 
Reprint.) 

P. 64. “The gas produced by the action of muriatic 
acid on the salts which havo been called hyper- 
oxymuriatos, on the contrary, differs very much in 
its properties, according as the manner in which it 
is prepared and collected is different. ... It is a 
compound of oxymuriatic gas and oxygene, mixed 
with some oxymuriatic gas.” This last sontonoo put 
in modem terms roads : “It is a compound of chlorine 
gas and oxygen mixed with some chlorine gas,” 

P. 65. “I attempted to obtain the oxplosive gas 
in a pure form, by applying heat to a solution of 
it in water ; but in this case, there was a partial 
decomposition ; and some oxygene was disengaged, 
and some oxymuriatic gas formed.” 

V. 67. “That the explosive compound has not 
been collected before, is owing to the circumstance 
of water having been used for receiving the products 
from hyperoxymuriate of potash, and unless the 
water is highly saturated with the explosive gas, 
nothing but oxymuriatic gas is obtained.” That 
“the explosive gas” and “the explosive compound” 
refer to the “compound of oxymuriatic gas and 
oxygene” in his mixture is clear from the contexts. 

Finally, p. 70. “As tho new compound in its purest 
form is possessed of a bright yellow green colour, 
it may be expedient to designate it by a name ex¬ 
pressive of this circumstance, and its relation to 
oxymuriatic gas. As I have named that elastic fluid 
Chlorine, so I venture to propose for this substance 
the name Euchlorine, or Euchloric gas from to and 
Xtopoc." 

Evidently Davy knew he was dealing with a 
mixture and had a certain degree of suooess in 
separating the ingredients. 

9, Oak Park Close, w - LEFicvRE - 

Shiphay, Torquay. 

Oct. 2. 


There is no reason to suppose that Davy ever 
separated the chlorine from the chlorine dioxide in 
euchlorine, or that he deliberately gave the latter 
name to pure chlorine dioxide. In his “Elements 
of Chemical Philosophy” (1812, p. 239) he says; 
“Chlorine is rapidly absorbed by mercury ; euchlorine 
has no action upon it, and chlorine may be separated 
from euchlorine, by agitation over mercury, and the 
last obtained pure.” This is incorrect, since chlorine 
dioxide attacks mercury (King and Partington, 
J . Chem. Soc. f 925 ; 1926). There can be no doubt 
whatever that Davy’s euchlorine was, as it is always 
correctly stated in textbooks to have been, a mixture 
of chlorine and chlorine dioxide, einoe (op* tit., 240) 
he found that on decomposition by heat it gave 2 


vols. of chlorine and 1 vol. of oxygen; “50 parts 
treated in this way, expand so as to become about 
60 parts, which consist of 40 parts of chlorine and 
20 parts of oxygene.” The separation of pure chlorine 
dioxide from the mixture, by passing it over calomel, 
and the first proof that euchlorine is a mixture of 
chlorine dioxide and chlorine are due to Soubeiran 
(Ann. Chim. Phys. t 48, 116 ; 1831 ; mentioned by 
Turner, “Elements of Chemistry”, 1834, p. 341, who 
says “most chemists regarded the existence of 
euchlorine as problematical, suspecting it to be a 
mixture of chlorine with the peroxide of chlorine”). 
Soubeiran’s work seems to have been overlooked. 
Pebal finally decided the matter, if that were necess¬ 
ary ; his memoir (Liebigs Annalen , 177, 1 ; 1875) is 
a model of experimental research. 

81 Barn Hill, J - R - Partington. 

Wembley, 


Frederick Guthrie 

1 was glad to soo the reference to the late Prof. 
Guthrie in Nature of October 14, p. 595. I hod the 
good fortune to know him from 1870 onwards. In 
my recent Huxley Memorial Lecture (Macmillan and 
Co., Ltd.), I specially refer to him, in an aside (p. 9), 
to the way in which he taught real earthly physios, 
now a lost art, since tho retirement of the last of 
tho Mohicans, Prof. A. W. Porter. Tho student of 
to-day can only lisp electrons and other letons : 
hoat, optics, sound, oven battery-electricity, are no 
more ! Physics is becoming all skittles, without any 
beer; tho game is even puffed by wiroloss, for 
general consumption. We need to recover physioal 
sense of proportion. I have, therefore, asked whether 
someono cannot be found to unearth Guthrie’s 
incomparable practical course—if only to put it 
away in a Case, in the British Museum, as the memorial 
of a former Brompton civilisation of high degree. 
Let the course be published, fully explained, together 
with a proper appreciation of the man and the poet. 
Wo have to remember that he was not only all but 
the last physicist—certainly the last with sense of 
humour—but also the last physical chemist: both 
chemist and physicist. 

I havo asked in my lecture ; 

“Why is it that, while remembering Huxley, the 
Imperial College has forgotten the great pioneers of 
practice, on their early staff, his companions Frank - 
land, Tyndall, Guthrie 

Huxley has been overrated relatively to these 
three men. The great scientific service his three 
colleagues rendered has been allowed to fall into 
oblivion ; it were time to roll their logs too. Let us 
begin with Guthrie. Someone must have full notes 
of his course, 

65 Granville Perk, Hbnby E. Akmsthonq. 

Lewisham, S.E.13. 


New Band Systems in the Gadolinium Oxide Spectrum 
I am sorry that in my letter under this title pub* 
lished in Nature of September 23, p. 481,1 included 
two formulas not concerned with these spectra. The 
correct formulas are: 




V*20470 ■SO -f 771 *80(n' 

R. University, 
Firenze. 
Oot. 10. 


-6*45(n' ■H) t -841 •00(n*+f 

Giorgio Piccabpi. 
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Researc 

Mayan Roads. The Carnegie Institution of Wash¬ 
ington in its News Service Bulletin , vol. 3, No. 9, 
reports on the results of an expedition recently sent 
out in charge of Sefior Alfonso Villa by Dr. Sylvanus 
P. Morley, with the object of examining one of the 
Mayan roads which run from Cuba, a Mayan city in 
Yucatan of consequence in pro-Columbian days. The 
city is a centre of raised constructed roads running 
in all directions to the various groups of ruins situated 
about the chain of freshwater lakes of the district. 
The road which was to be examined runs westward, 
and, it was thought, term mated at Yaxuna, about 
twelve miles south-west of Chichen ItzA ; but it had 
never been traversod or surveyed, owing to the 
density of the forest growth. The expedition started 
at Yaxuna and reached Coba three weeks later, after 
travorsing sixty-two and a half miles. About two 
miles from Yaxuna the expedition found a stone 
cylinder, 13 ft. long and 2£ ft. in diameter, weighing 
about live tons, which may have been used as a 
roller in the construction of these roads of paved 
stone. It was found on one side at the top of the 
■causeway, avS if left there when work was completed. 
The road starts at the Yaxuna end from a small 
pyramid and runs almost pnrfoctly straight for forty- 
three miles. For the remaining distanco it changes 
its original direction only four times and then but ] 
slightly. In width it varies from thirty to thirty- 
four feet, in height above the terrain from two to 
eight feet. Thoro was evidence which appeared to 
point to the road having once oonneoted various 
settlements. At several points were small platforms 
from thirteen to sixteen feet in height. They are of 
unknown purpose, but may have served as wayside 
shrines. It also appeared that walls had once been 
built squarely across the road, as if to bar it against 
enemies. Near Coba a series of six stones inscribed 
with Mayan hieroglyphs were found, scattered at 
fairly regular intervals over a distance of seven 
miles. Those may record the completion of various 
sections of the road. 

Handwriting as a Psychological Test. The inter¬ 
national quarterly Character and Personality , 1, No. 2, 
contains an article by A. A. Roback on “Writing 
Slips and Personality”. Nine subjects were induced 
to write dictated words and symbols as rapidly as 
possible, until the increasing speed of dictation made 
it impossible for them to keep pace with it. The 
subjects were told beforehand what the stimuli units 
would be, so as to preclude the possibility of mis¬ 
hearing and to limit the interference to the motor 
aide. Under such conditions, every subject made 
numerous slips which were mainly determined by the 
Course of least exertion: this comprises two com¬ 
plementary prooeaees, perseveration and assimilation. 
Under the latter heading are classed superfluous 
movements, mechanically induced and resulting from 
over-oompensation. It was also found that vowels 
were more commonly omitted or slurred than con¬ 
sonants, and of these the less pronounced ones, such 
as l f c, or f, were dropped. The same subject tended 
to break down at the same place in the series several 
times. Interference, on the whole, brought out the 
tifetateoteristic of the handwriting in an exaggerated 
form. Individual differences in attitude and methods 
in response to the test situation were pronounced 


h Items 

and instructive. Comparison of results obtained from * 
border-line psychotic patients indicated the pos¬ 
sibility of the test having considerable diagnostic 
value. The article concludes with a discussion of the 
r61e of the unconscious in writing lapses and a severe' 
criticism of the Freudian interpretation. Mr. Roback 
argues in the light of his own results that the Freud¬ 
ians have to invoke two entirely different principles 
to explain identical phenomena, according as they 
are procured experimentally, or occur under natural 
conditions. 

Habits of Green Turtle. The report of the Great 
Barrier Reef Committee just issued (vol. 4, pt. 1, 
Brisbane : Government Printer) deals with turtle, 
Trochus and sponges, which are being investigated by 
F. W. Moorhouse. Green or edible turtle, both adults 
and young, wore marked, and the latter reared under 
observation in their early stages. Copulation takes 
plaoe floating on the surface of the sea. The females 
commence to come ashore at the end of October, and 
as many as seven layings of eggs at fortnightly 
intervals have boon recorded per animal from the 
same beach. The females first mature with a carapace 
length of about 35 in. and were caught up to 48 in. 
The average number of eggs at a laying is 120, and 
of these 55 per cent hatch in about ten weeks. The 
young break from their nests at nightfall, so avoiding 
the horons and gulls, but many fall a prey to large 
crabs (Ooypoda) in their passage to the sea, where 
sharks and large fish await them, so that the loss 
is extraordinarily high. The young have unabsorbed 
food yolk on hatching, but soon commence to feed 
in the observation pools on fish, clam and meat. 
Abnormalities in the number of homy plates on the 
back were supposed to be very rare in the green as 
compared with the loggerhead turtle. While some 
families showed no variations, others had up to 33 
per cent, but the variations figured do not suggest 
that these have any phylogenetic significance. A 
close season in October and November is recom¬ 
mended, so as to ensure the laying of the early 
clutches of eggs. 

Innervation of Skin of Frog. Mile. J. Ackerman 
(Bull, Internal . Acad . Polon . Set. et Lettres , No. 7, 
Bd. 2, 1932) states that the skin of the frog, Rana 
esculenta, is innervated by a nerve-net which con¬ 
sists of two plexuses, a subepidermal and a sub¬ 
cutaneous, intimately connected by nerve bundles. 
The skin of tho dorsal surface of the head and body 
and of the extremities is much more richly innervated 
than the ventral surfaoe of these parts. The differ¬ 
ence is shown in the more frequent presence in the 
epidermis of special nerve endings and of Merkel’s 
sense-organs, as well as in the specific disposition of 
the subcutaneous nerve net. This network exhibits 
special condensation in tho elevations of the granule 
glands and especially in the gland swellings. The 
subcutaneous plexus is formed by splitting or con¬ 
fluence of nerve fibres in the knots of the net. Iso- 
[ lated nerve fibres, known from the observations of 
previous workers, are present in the cutis; they 
divide and terminate in special clusters or in contact 
| with the peripheral ganglia or they innervate the 
j epidermis. A new type of free nerve ending in the 
epidermis is described. 
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Inheritance of Disease Resistance in Mice* In 1017, 
Dr. E. E. Tyzzer described an epidemic in his mouse 
colony, due to an organism which he described and 
named Bacillus piliformis, Japanese waltzers, re* 
garded as derived from the Oriental Mus bactrianus, 
were highly susceptible, the bacteria infecting 
especially the liver, while common mice (M. musculus) 
wore relatively immune. Messrs. Go wen and Schott 
(J. Hygiene , V 7 ol. 33, No. 3) have recently made a 
study of the inheritance of this immunity in crosses 
between the two species and their inbred or back- 
crosaed offspring. They confirm Tyzzer in finding that 
resistance to this disease is dominant to susceptibility, 
and they point out that this relationship of resistance 
being dominant appears to be general (with one 
exception) in the case of diseases produced by patho¬ 
genic organisms in both plants and animals, where 
the inheritance of susceptibility has hitherto been 
studiod. The authors find that susceptibility to B . 
piliformis segregates, in crosses between Japanese 
waltzing and common mice, independently of the 
waltzing factor, the dominant white factor, and sox. 
They interpret the resistance as depending on a major 
dominant factor, the expression of which is affected j 
by modifiers in certain crosses. j 

j 

Virus Complexes of the Potato. The virus disease of 
potatoes known as ‘crinkle* causes a great deal of 
damage. It has been studied extensively, but its 
symptoms were erratic and rarely constant upon one 
host. Kecent work by several investigators has 
shown that the disease is caused by a mixture of 
viruses, and a paper from the Albert Agricultural 
College, Glasnevin, I.F.b., by Miss P. Clinch and 
Mr. J. B. Loughnane contributes to our knowledge 
of the constituent viruses (“A Study of the Crinkle 
Disease of Potatoes and of its Constituent or 
Associated Viruses”. Sci. Proc . Roy. Dub . Soc., 20, 
No. 40, pp. 567 -596. Sept., 1033). A crinkle disease, 
identical with that occurring under natural con¬ 
ditions, can be produced if a potato plant is infected 
With ‘simple mosaic* and with virus *A*. The reactions 
of these constituent viruses of crinkle and also of 
interveinal mosaic and Up-to-Date streak upon 
different hosts are described and their methods of 
transmission are discussed. The ‘A* virus is similar 
to the ‘Y* virus described by Dr. K. M, Smith of 
Cambridge, though distinct from it, and simple 
mosaic is similar in type to the ‘X* virus of the same 
investigator. Workers on virus diseases will be 
gratified by the general agreement of the Irish j 
workers with the Cambridge school, and the paper 
under review also elucidates the relations of some 
of the viruses to necrotic diseases. 

A Disease of Larch Seedlings, The Forestry Commis¬ 
sion has issued as leaflet No. 21a clear account of the 
diagnostic features that permit the recognition of a 
disease, which although very prevalent on the leaves 
of seedlings of European larch in the nursery, does 
not appear to attack Japanese larch. The fungus 
Meria laricis can bo recognised on the withering 
leaves by staining up its spore clusters with cotton 
blue, when they show up as rows of dark blue spots, 
usually on the upper surface of the leaf, because the 
spores occur in the stomata, which are arranged in 
parallel rows along the leaf needles. To control the 
disease in the nursery the spraying of the seedlings 
with sulphur as early as the end of February is 
recommended, v 
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Scattering of Atom Beams by Atoms* Fraser and 
Broadway have recently discussed the application of 
the ‘Hamburg* molecular beam technique to the 
scattering of one stream of molecules by another 
(Proc. Boy* Soc. t A, September). For simplicity of 
technique and interpretation, a beam of alkali atoms 
(sodium or potassium) was scattered by atoms of the 
vapour of 6ran#-C ft H l I a . These atoms are heavy 
and slow-moving compared with the alkali atoms, 
and the scattering is therefore nearly symmetrical 
about the direction of the primary beam. After 
passing tltrough the stream of C a H a I t molecules effus¬ 
ing molecularly from an oven, the alkali atoms were 
caught on an annular ring of heated tungsten coaxial 
with the main beam. The position of the ring could 
be varied to change the angle of scattering used. 
The temperature of the oven containing the alkali 
metal wew kept constant, and the molecular beam 
was therefore constant in strength. The number of 
alkali atoms striking the ring was moasured by 
observing the current due to their ionisation at the 
tungsten surface. The angular distribution curves 
show a monotonic decrease of scattering with angle 
and can be explained roughly on the basis that the 
atoms or molecules behave as rigid spheres. In a 
second paper, Broadway measures the decay (due to 
scattering by the mercury atoms) of alkali metal 
beams in mercury vapour. This is related to a 
quantity Q analogous in the quantum theory to the 
collision cross-sections. The experimental curves 
fit well with the quantum theory of Massey and 
Mohr. Values of the ‘collision radii’ for Na, Hg of 
11-1 A. and for K, Hg of 12-2 A. are larger than 
those obtained from classical kinetic theory data, 
and this is in line with quantum theory predictions. 
It is hoped that the method of crossed molecular 
beams Used in those experiments may bo used in 
cases where there are strong attraction forces between 
the molecules and that it will then throw light on 
the primary processes of oliemical reaction. 

Motion of the Moon* Prof. E. W. Brown has pub¬ 
lished an analysis of the observations of the motion 
of the moon in the yoars 1023-31 (Mon. Not. Boy. 
Ast. Soc., Juno). The author discusses the mean 
results of all the observations of occultation reduced 
by the British Astronomical Association and 
American Association of Variable Star Observers, 
as well as all the meridian observations made 
at Greenwich and Washington during the years 
concerned. The discussion is, of course, oonoemed 
with the question as to whether the small systematic 
deviations from the moon’s tabular position which 
appear are real, or arise from systematic errors. There 
is a well-marked oscillation in the moon’s longitude 
which has a period close to the year and a half 
amplitude of about three tenths of a second of aro* 
and there is also an oscillation in the latitude, Which 
has a fourteen-month period. The ocoultations give 
an amplitude of 03* for the latter motion, and the 
meridian observations give 0-2*. If we attribute 
deviations of the observed lunar motion from gravita¬ 
tional theory to variation in the rate of rotation of 
the earth, the rotation has been nearly constant in 
the years 1923-1931. The probable error in the 
annual rate does not appear to be greater than 0‘iV 
so that the practical second of time as deduced from 
the earth’s motion must approximate extremely 
closely—to within one part in one hundred miUion-^ 
to the theoretical unit of time in gravitational 
astronomy. ■ 
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The National Central Library 


By Dr. S. 

HE new building of the National Central 
Library, Malet Place, W.C.l, which H.M. the 
King, accompanied by H.M. the Queen, has consented 
to open on November 7, crowns the generosity of the 
Carnegie United Kingdom Trustees, and marks the 
last main stage in the development of an organised 
system of library oo-oporation in Great Britain, 
which has been evolvod during many years. 

The need for a supply of books for the use of the 
general population is a comparatively modem 
development of civilisation. It is the outcome of a 
national system of education. The industrial revolu¬ 
tion brought to evor-widening circles of the population 
the realisation of the need for knowledge, and educa¬ 
tion became a prime necessity of national life. 
Education implies books ; and the need for books 
accessible to all classes led to the movement for the 
establislunent of public libraries. The War omphasised 
the lesson that study and research are essential, not 
merely for progress, but also for survival in the 
struggle for existence, and now few would deny 
that, if Great Britain is to continue to hold its own, 
it can be only by the application of all the resources 
of knowledge and intellectual culture. 

The public libraries movement in Britain may be 
said to date from the Select Committee .of 1849, 
which was appointed by the House of Commons to 
report “on the best moans of extending the establish¬ 
ment of Libraries freely open to the Public especially 
in large towns in Great Britain and Ireland”. The 
report rofers to the disadvantages under which 
intellectual progress laboured owing to the absence 
of public librarios. “The great practical education 
of an Englishman is derived from incessant inter¬ 
course between man and man and from the inter¬ 
change and collision of opinion, both teaching him 
that most important of all lessons, the habit of self- 
control. But it would be wise to superadd to these 
rugged lessons of practical life some of the more 
softening and expanding influences which reading 
and thought supply.” The establishment of 
mechanics’ institutes and the foundation of lectures 
for adult education led naturally to a demand for 
books for reading. The power of access to standard 
works in a public library would tend to render the 
lecturer less superficial and to promote investigation 
among his hearers. Rural districts were not for¬ 
gotten. “Much of the future character of our agri¬ 
cultural population, social, moral and religious, may 
depend on the extension and due formation of 
Village Libraries.” The \d. rate provided by the 
first Bill was increased to Id. by the Public Libraries 
Act of 1865, which limitation was not removed until 
the Public Libraries Act of 1919, 

Prom 1892 onwards very rapid progress in the 
development of the public libraries system of Great 
Britain took place through the munificence of Mr. 
Andrew Carnegie, and afterwards of his trustees. 
Besides the provision of the capital necessary for 
the building of hundreds of libraries, the funds 
vested in the Carnegie United Kingdom Trust, now 
representing nearly three million pounds, were 
applied to the extension of the Comity Library 
movement.' The basis of this system is the formation 
of a central collection of books, the distribution of a 
selection of books to centres throughout the area, 


!. Bradford 

and the loan of these books through the medium of 
local libraries. 

For the co-ordination of the whole scheme of library 
service a central library was needed. With thirty- 
two million books in existence, no library can con¬ 
tain all that may be needed by students. The 
National Central Library arose from an experiment 
commenced in 1914. In that year the Workers’ 
Education Association, in conjunction with Toynbee 
Hall, established a library for the purposo of sup¬ 
plying books to Workers* Educational Association 
classes. Recognising the importance of the work of 
this small library in making available the books 
required for study by working students, the Carnegie 
United Kingdom Trustees made in 1916 a grant of 
£600 to assist in the establishment of a “Central 
Library for Students”, £2,000 for additions to 
the stock of books and £400 per annum. After¬ 
wards these grants were greatly augmented. While 
continuing to serve individual students, the Library 
began more and more to lend through public and 
other libraries, so that every serious reader might 
obtain standard books that he could not obtain 
from his local resources. 

The usefulness of the Library was further increased 
by the development of a system of ‘outlier libraries’, 
which received grants from the Trust on condition that 
the books and periodicals in these libraries were made 
available to the public through the Central Library. 
By 1932, 128 libraries had beoome so associated. 
The inquiry office established by university libraries 
through the Joint Standing Committee on Library 
Co-operation for inter-university loans was trans¬ 
ferred to the National Central Library in 1931. 

Another notable service rendered by the National 
Central Library is an arrangement whereby books, 
not obtainable in any other way, may be borrowed 
from or lent to foreign libraries. During 1932, 161 
books were lent to 29 foreign libraries, while 62 
books wore obtained from abroad for 17 libraries in 
Great Britain. Although the number of books 
obtained in this way is not groat, the service removes 
a difficulty which has long been irksome. Thus the 
funotion of the Central Library became to supple¬ 
ment the supplies of books which public libraries can 
provide for students and to co-ordinate the various 
existing agencies, so as to put the individual student, 
wherever he lives and whatever the subject of his 
study, into touch with the particular library, general or 
specialised, which has the books of which he is in need. 

As the result of the Report of the Public Libraries 
Committee of the Board of Education, which was 
presented to Parliament in 1927, the Central Library 
for Students was granted a Royal Charter under the 
title of “The National Central Library" and given a 
Government grant of £3,000 supplementary to the 
generous contributions already being received from 
other sources. In the new building, provision has 
been made for housing one million volumes. 

In this way a library service has now been estab¬ 
lished whereby a student, living beyond the range 
of the reading rooms of the great libraries in London 
and requiring a rare or expensive book for the pur¬ 
poses of research, may apply in the usual way to 
his public library. If the public library does not 
possess the book and does not consider it reasonable 
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to buy it, application in made by the librarian to one 
of the regional libraries to be established for the 
co-ordination of public libraries within definite 
areas. If the regional library cannot supply the 
book, the application is sent to the National Central 
Library. The National Central Library applies to 
the institution likely to possess the book, borrows it 
on behalf of the student and accepts responsibility 
for its return. Or, if the book cannot be traced in 
any library, the National Central Library will pur¬ 
chase the book and loud it to 4>he public library for 
the use of the student. 

A considerable proportion of the books for which 
applications are made under this scheme are scientific, 
particularly scientific periodicals. The Science Library 
in the Science Museum at South Kensington is being 
doveloped as a central library to provide for the needs of 
scientific workers, whose claims have boon emphasised 
on a number of occasions. It is hoped that in time all 
scientific periodicals which are of substantial import¬ 
ance will bo available. By an arrangement which 
came into force in 1926, books and periodicals are 
lent to research workers through the medium of 
approved institutions or organisations where scientific 
or technical work is carried on. Books are also lent to 
universities, scientific societies and Government insti¬ 
tutions. A very extensive collection of bibliographies 
comprising forty million references is maintained, 
periodical literature is indexed and bibliographies 
are supplied on request. 

It was thoroforo arranged that the Science Library 


should be the principal source on which the 
National Central Library should depend for the 
loan of books needed by students in science. In 
order that the Science Library might be made as 
complete as possible, it was recommended in 1927 
that its purchase grant should be increased by 
£3,500, of which an annual increment of £1,500 has 
been received. Applications from public libraries for 
research books in soienoe are forwarded through the 
Central Library to the Science Library,whence tho books 
are despatched to the library making the application. 

It is clear that the work of the National Central 
Library will be greatly facilitated when it is in 
possession of a catalogue of all libraries associated 
with it, whether regional libraries, university libraries 
or special libraries. Were the catalogues of these 
libraries available in printed form and prepared in 
accordance with a uniform system, the problem would 
be of easy solution. It is extraordinary that no 
standard system of cataloguing lias yet been agreed 
upon, and that each library undertakes tho routine 
cataloguing of all the books it receives, when a single 
catalogue title for each book prepared in a central 
library would eliminate all this unnecessary work. 
On account of the diversity of system adopted, tho 
formation of a union catalogue of all libraries asso¬ 
ciated with the National Central Library becomes a 
matter demanding much time and energy. Tho 
work is, however, making satisfactory progress, and 
its completion will do much to simplify tho work of 
the National Central Library, 


Physics in the Building Industry 


T HE twentieth lecture in the “Physics in 
Industry” series of the Institute of Physics 
was delivered by Dr. R. E. Stradling, director of 
the Building Research Station, before the Manchester 
and District local section of the Institute of Physics 
on October 27 and again in London on November 1. 

Referring to attempts which have been inado to 
give a logical basis to traditional knowledge or 
craftsmanship as it appears particularly in the 
building industry, Dr. Stradling instanced the case 
of classifying building materials. Three groups have 
been suggested : crystalline aggregations, amorphous 
materials, and quasi-solids or gels. After a brief 
description of the first two groups, Dr. Stradling 
gave a rather more detailed discussion of the third 
group. He pointed out its importance in building 
work f«id gavo a general discussion of the physical 
properties to be expected. Special emphasis is laid 
upon the volume changes due to variations in moisture 
content and the associated changes in physical 
properties ; and the phenomenon of ‘creep* seems to 
be a genoral characteristic of the group. 

Dr. Stradling discussed the plasterers’ craft, 
indicating how the original traditional art has been 
made impossible in practice by the conditions of 
modem times. The basis of the craft was work in 
lime as a medium, and local traditions with local 
limes wore the original conditions. Modem transport 
facilities both for men and materials have changed 
all this, bringing about almost hopeless confusion to 
the craftsman. In addition, the time allowed for the 
completion of a building is now much shorter than 
that required for traditional construction. This in 
itself almost prevents the use of certain limes which 
do not develop, at a sufficiently early date, even the 


little strength required for this type of work. Thus 
‘new* plastering materials have been introduced, 
sometimes of the ‘patent medicine* variety, and as the 
craftsman tries to use these by his usual craft methods, 
there should be little surprise that failures occur. 

Hydraulic cements form a section of industry of 
comparatively modem growth. Their development 
at first was purely empirical, by trial and error on a 
large scale. Even now little is known of the 
ohemistry of the subject. Owing to commercial 
competition, certain special lines of development 
have taken place since the War and this has necessi¬ 
tated an intensive study of moisture relations and 
creep phenomena. This work seems to indicate that 
a too one-sided development has occurred and that 
for general practice a return to earlier products may 
be desirable. Dr. Stradling offered an explanation of 
the interaction of ‘creep* and shrinkage due to 
moisture change and outlined the problem of the 
effects of heat generations during the chemical pro¬ 
cesses of setting. 

Steel structures are of interest in that they represent 
an industry, comparatively modem, which has taken 
the step of inaugurating research into its practice 
in order that no chance should be missed of bringing 
about true economy in construction. Mathematical 
problems of considerable complexity are involved 
and the effort is being made to present such work 
in the form of ‘working rules*. Measurements of the 
actual strains in existing buildings are carried out, 
and although the work is still in hand, there seems 
every hope of it resulting in placing this section of 
the building industry upon a higher plane of scientific 
and practical development than almost any other. 

The present state of an industry possessing a long 
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tradition such as building is one of transition of 
quite a different order from anything it has ex¬ 
perienced before. Nearly the whole basis of its 
traditional knowledge has ceased to exist or has so 
changed as to be scarcely recognisable. Only by 
intensive oo-operation between practitioner and 
scientific worker can the necessary readjustments 
be made, for it is not possible to await the wasteful 
typo of development resulting from ‘trial and error’ 
on a full scale. 

Dr, Stradling concluded by saying : “What is 
true of building is probably true of many other 


industries. The problem of national readjustment 
is urgent and instead of making an attempt to hold 
up scientific research on the excuse that scienoe lias 
proceeded too fast and too far, the opposite is really 
the absolute necessity of existence. The ‘clock 
cannot be put back’ and we have had scientific 
work with us sufficiently long to have produced a 
transitional period of appalling intensity and thus 
the only way is forward.” ' 

Copies of the “Physics in Industry” lectures can 
be obtained from the Institute of Physics, l, Lowther 
Gardens, Exhibition Road, London, 8.W.7. 


Megalithic Work in Assam 


D R. J. H. HUTTON, in discussing megalithic work 
in Assam, in a paper read on September 11 
before Section H (Anthropology) at the Leicester 
meeting of tho British Association, stated that it is 
important not only as bearing on tho cultural and 
racial relations between Assam and the adjoining 
regions, but also on the wholo question of Indian 
pre-history and cultural and racial relations with 
the Mediterranean and with Oceania. Megalithic 
work in Assam, and probably throughout India, has 
definite associations with the dead and with their 
post-mortem future. At the same time it is, at any 
rate in Assam, definitely phallic in certain aspects 
and constitutes a fertility cult of tho dead. 

The idea of life as a finite material substance, 
limited in quantity, and passing, when the body dies, 
into tho crops as a fertilising agent and thonce in a 
recurrent cycle to beasts and men, is common in 
Assam. This conception led to tho practice of pro¬ 
viding rocoptacles for tho life substance tlfter the 
death of the body, in the shape of wooden or stone 
statues, generally, though not always, in the form 
of rough stone monuments, sometimes pliallic in shape. 

The Dinapur monoliths are similar in design to 
the wooden emblems used at a fertility ceremony 
by the Angami Nagas, who, however, use simple 
menhirs differing merely in size to represent the two 
sexes, or to house their life matter. The prehistoric 


mortuary urns of the North ('achar Hills sites are 
in some coses definitely male or female in form, 
suggesting the stone cists still used by tho Konyak 
Nagas, which take tho form of tho sox of tho individual 
whose skull is found within, the life matter being 
accommodated immediately after death in a wooden 
statue pending tho removal of tho head from the 
corpse when putrefaction is fairly advanced. 

Many similar customs were reported, and the 
thoory was advanced by Dr. Hutton that they are 
associated with a conception of life as a material 
and finite substance, a thoory logically loading to 
head hunting, cannibalism and human sacrifice as 
means of obtaining life matter. Tho first conception 
of life is likely to have arisen from an attempt to 
understand death and the obvious, but by no means 
easily explicable, difference between a living man and 
a corpse. Life would naturally bo regardod os a 
concrete and finite substance by savages to whom 
abstractions are foreign, and hence follows a wide 
field of speculation. On one hand, it lias led to human 
sacrifice and similar moans of obtaining life matter; 
on the other, to the Vedantic philosophy, which 
regards the body as a mere shell to houso the soul, 
and only one of many such shells. It may be that this 
philosophy of life originated in the pre-Aryan civilisa¬ 
tion of India, which was probably of Mediterranean 
or Syrian origin. 


Synthetic (Estrogenic Compounds 


S PEAKING at a discussion on hormones at a meeting 
of Section B (Chemistry) of the British Association 
on September 8, Prof. F. K5gl foreshadowed the import¬ 
ance of a paper to be read by a subsequent speaker on 
the significance of synthetic oestrogenic compounds. 
Prof. K6gl was referring to the oat shoot bending 
test for auxin. He stated that until comparatively 
recently this test was regarded as specific for this 
compound ; but he now felt less positive concerning 
this in view of the picking of the oestrus lock with a 
skeleton key. 

Hie fact that the complicated oestrus reaction, 
with its vaginal and uterine phases, can be induced 
by so relatively simple a compound as 1-keto-l : 2: 
3 ; 4-tetrahydrophenanthrene was first demonstrated 
by Cook, Dodds and Howett 1 . It was later shown 
in conjunction with Greenwood of Edinburgh, that 
this compound is capable of causing the feathers of 
the capon to revert from male to female. By this 
test they would appear to have demonstrated that 
the look had been really opened, and not merely 


forced. Furthermore, a series of other compounds 
was added to tho list. 

Another very active compound is the 9 : 10- 
dihydroxy - 9 : 10 - di - n - butyl - 9 : 10 - dihydro - 
1:2:5; 0-dibenzanthracene. This was found to 
be many times more active than the koto-phenan- 
threne derivative, and to have an activity approach¬ 
ing that of the naturally occurring hormones. The 
similarity of the molecule of this compound to that 
of certain of the carcinogenic hydrocarbons led to 
the investigation of these substances from the point 
of view of oestrus production. It was found that two 
of these carcinogenic hydrocarbons, namely, 1 : 2 - 
benzpyrene and 5 : 6-cyclopenteno-1 : 2-benzanthra¬ 
cene, possess the power not only of inducing car¬ 
cinoma, but also of inducing oestrus. As pointed out 
by Cook and Dodds 4 , there is no evidence that 
carcinogenic compounds can arise from cestrin in 
the body. 

Another observation difficult of interpretation was 
made when it was shown that calciferol, ergosterol 
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Anti neoergosterol are all capable of producing 
cestrus when injected in sufficient quantity*. 

In the first place, these observations focused the 
attention of chemists and biochemists upon a group 
of compounds the activity of which from a pharmaco¬ 
logical point of view was more or less completely 
unrecognised until the prosont time. Admittedly 
the phenanthrone nucleus was known to form an 
essential part of certain powerful alkaloids, but it 
was never suspected that a hormone would be found 
with a similar structure. It Would appear almost 
justifiable to conclude from the observations quoted 
above that sterol metabolism ho« a very muoh wider 
and more important bearing than has hitherto been 
suspected, and that it may be possible to establish 
a connexion between carcinogenesis, certain pheno¬ 
mena of sex, and vitamin D activity. The dual 
activity of some of these condensed carbon ring 
molecules reported by Cook and Dodds 4 may possibly 


mean that this group of compounds forms the link 
between these three processes. 

In any event, the observations undermine the 
whole conception of the specificity of the hormones, 
and one is tempted to speculate that, if so complicated 
a look as that of cestrus can be picked by a number 
of skeleton keys whioh differ so muoh in appearance 
from the original key, then would it not be possible 
to find synthetic keys for other hormone processes T 
What is certainly very alarming is the thought 
that two pharmacological neighbours' doors may be 
opened with the same key, namely, the oestrus and 
the vitamin D doors, or, to take the case of a more 
unpleasant neighbour, the carcinogenic and the 
cestrus door. 

1 Naturis. 181, 56 ; 1038. 

• Nature, 181, 205; isas. 

■ J. Sot. Chem. /mi., 52. 263 ; 1033. 

* Nature, 181, 205 ; 1033. 


Metecr Shower of October 9 


By A. Kino 


^'T'VEtE meteoric display of October 9 last completely 

1 surpassed expectations. In the south of 
England the sky was overcast, but the shower was 
seen in other parts of the British Isles. Mr. R. R. 8. 
Cox, at Sheffield, observed “a considerable shower 
of meteors mostly in Draco and Cygnua”. At Esk- 
daiemuir Observatory, Dumfriesshire, Mr. L. Dods 
saw “literally thousands of meteors” between 19.45 
and 20.30 G.M.T. They were most numerous in the 
first half of this period. Mr. W. B. Housmon, at 
Seaton, Cumberland, watched the declining stages of 
the display, the sky being cloudy until 9.45 p.m. 
In Ireland, Mr. W, H. Milligan observed from 7.30 
to 8.30 p.m. at a spot near Omagh ; “I saw them 
literally in thousands. ... At one timo as many 
os 100 might have been seen in any 5 seconds of 
time.” He placed the maximum between 7.45 and 
8.00 p.m. At Armagh the Rev. W. F. A. Ellison 
considered that, near 8 o’olock, the meteors fell as 
thickly as the flakes of a snowstorm, and he timed 
the maximum as between 8 and 8.20 p.m. 

On the Continent the shower was seen across the 
whole of Europe. In Portugal the peasants took 
refuge in churches, believing that the heavens were 
falling. At Birchircara, Malta, the display was care¬ 
fully noted by Mr. R. Forbes-Bentloy, who took 
counts over five-minuto runs between 6.30 p.m. and 
midnight. He estimated that about 22,500 meteors 
were observed, only four of whioh did not belong 
to the great shower. There were no meteors in 
the last hour. He placed the maximum at about 
8.15 p.m., when the rate was about 480 per minute. 
Miss N. Sytinsknja, Leningrad, states that at 18h. 
U.T., meteors were so frequent as to attract the 
attention of casual observers. The maximum was 
at about 20h. ; the rate reached 100 a minute at 
Leningrad, 300 a minute at Pulkovo and 200 a minute 
at Odessa. The display then gradually weakened, 
and ceased at 22h. Meteors of mag. 2-3 prevailed ; 
most of them left trains, oolour yellowish. 

The observations may be summarised as follows:— 

1. The shower was probably richest in Ireland. 

2. The meteors were generally faint. In Malta, 
for example, only about 6 per cent reached first 
magnitude; Mr, Milligan says they were mostly 
4th mag. or less. 


3. The maximum of the display took place at 
about 8 p.m., or shortly afterwards, varying slightly 
with different observers. 


4, The effective duration of the ‘storm’ was 4 to 


4J hours, from whioh it appears that the thickness 
of the stream at the part traversed by the earth was 
roughly 300,000 miles. 

5. Determinations of the Radiant-point :— 


Eskdalemuir 

Armagh 

Omagh 

Malta 


a 18 

265*° + 52J° 
266° + 55° 

264£ + 54J° 
262i° + 55° 


Weigh ted Jneaa^264 -5° + 54 *5° 

On October 9, 1926, a shower of Draoonids from 
263® + 54° was observed by Mr. J. P. M. Prentice 
at Sbowmarket. A fine fireball (a member of the 
shower) whioh shot at lQh. 16m. p.m., was seen 
by some thirty other persons, and the radiant was 
found by Mr. W. F. Panning and the writer at 
262° + 55°, and the latter computed an elliptical 
orbit, first correcting the radiant for zenith-attraction. 
This orbit, compared with Mr. F. R. Crippa’s elements 
of comet Giacobini-Zinner, is given below :— 

Comet G.-Z. (F.R.C.) Fireball-radiant (A.K.) 


o> 171° 44' 8* 171° 22' 

n 195° 50' 35" 195° 52' 

i 30° 43' 14* 30° 49' 

log q 9 -99720 9*9900 

9 45® 47' 29* 45° 51' 


Equinox 1920*0 

There was thus no doubt of the identity of the 
two orbits and the consequent physical connexion 
of the meteor-stream with the comet. The period 
of the latter is 0*8 years, and the repetition of the 
shower from practically the some radiant-position 
after seven years shows that the recent ‘storm* 
was a return of the Giaoobinid display of 1920. 
It is evident that in the present year the earth 
passed through a much richer portion of the swarm. 
Absolute identity of position cannot be expected; the 
radiant is diffuse and its exact place difficult to defbie* 
while observational errors and possible perturbations 
of the stream must be taken into ocoount. 
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University and Educational Intelligence 

Cambridge* —The professorship of anatomy will be 
vaoated by the resignation of Prof, J, T. Wilson on 
September 30, 1934, A meeting of the electors will 
be held on December 1, 1933. The stipend of the 
professor is £1,200 a year, or, while the professor 
holds a fellowship of a College with dividend, £1,000, 
Candidates for the professorship are requested to 
communicate with the Vice-Chancellor on or before 
November 24, 

An election to the Pin sent-Darwin studentship in 
mental pathology will be made in January 1934. 
The studentship is of the annual value of about 
£225 and is tenable for three years. The student 
must engage in original research into any problem 
having a bearing on mental defects, diseases or 
disorders, but may carry on educational or other work 
concurrently. Applications should be sent before 
January 1, 1934, to the Secretary, Pin sent-Darwin 
Studentship, Psychological Laboratory, Cambridge. 

Edinburgh. —A letter of appeal for subscriptions 
has been issued from the office of the Faculty of Medi¬ 
cine of the University of Edinburgh, in connexion with 
the proposal to establish a lectureship to perpetuate 
the memory of Sir Edward Sharpey-Schafer, who 
retired from the chair of physiology on September 30, 
after occupying it for thirty-four years. It is suggested 
that under this lectureship a lecture would be given 
annually or biennially in Edinburgh by a distinguished 
physiologist to be selected by the Faculty of Medicine. 
A sum of about £1,000 is required to found the 
lectureship. Among those who have signed the 
appeal are the Lord Provost of Edinburgh, the 
Principal of the University, Sir Frederick Gowland 
Hopkins, Sir Charles Sherrington, Dr. J. S. Haldane, 
Sir John Rose Bradford, Sir Henry Dale, Sir William 
Hardy, the Dean of the Faculty of Medicine and the 
presidents of the Royal Colleges of Physicians and 
Surgeons of Edinburgh. 

The Kirk o’ Field College, a school of adult educa¬ 
tion adjacent to, and in connexion with, the University 
Settlement, was opened on October 28 by Sir James 
Barrie. The College which, it is understood, is the 
gift of Prof, D, P. D. Wilkie, professor of surgery in 
the University, was formerly occupied as a picture 
house, and the building has been remodelled and 
reconstructed so as to afford excellent facilities for 
lectures, class-work and demonstrations, 

London.- “On the occasion of the celebration of 
Foundation Day, 1933, the degree of Doctor of 
Science (honoris causa) will be conferred on Sir 
Thomas Barlow and Sir Flinders Petrie. 

The following titles have recently been conferred 
in respect of posts held at the colleges indicated : 
professor of malarial studies, Sir Samuel Rickard 
Christophers (London School of Hygiene and Tropical 
Medicine); reader in pathology, Dr. F, A. Knott 
(Guy’s Hospital Medical School); reader in zoology, 
Dr, A. J. Grove (East London College). 


Tub Governors of the Chelsea Polytechnic have 
elected Dr. B. F. Barnes to be head of the Department 
of Biology, which will become vacant on January 1 
next owing* to the retirement of Mr. H. B» Lacey, 
For the post nine years Dr, Barnes has been senior 
lecturer m the department of Botany at the Birk- 
beOttCollege(University of London). 


The Council of the Institution of Naval Architects 
has made the following awards : Institution of Naval 
Architects scholarship (1933), £130 per annum for 
three years at the Royal Naval College, Greenwioh, .. 
to Mr, R. E. Tozer, Devonporfc Dockyard ; Earl of 
Durham prize to Mr. H. W. J. Chislett, Devonport 
Dockyard ; Duke of Northumberland prize (in con¬ 
nexion with the 1933 examinations for National 
(Higher) Certificates in Naval Architecture) to Mr. 
A, Stewart, Technical College, Sunderland; 1851 

Exhibition Commissioners post-graduate scholar¬ 
ship in naval architecture (1933), £250 per annum 
for two years, to Mr. H. J. Tabb, Royal Naval 
College, Greenwich ; Sir William White post-gradu¬ 
ate scholarship in naval architecture (1933), £150 
per annum for two years, to Mr. W. Pratt, Armstrong 
College, Nowcast le-on-Tyne. 

Women teachers in the University of Liverpool are 
in future, it appears, not to be appointed without a 
stipulation that in the event of their marrying they 
will resign their posts. The announcement of this 
ruling has revived old controversies which are dis¬ 
cussed in an article by Prof. E. H. Neville, of the 
University of Reading, in the October number of 
the Vniversiti-es Review. The crux of the matter is 
the question how in the absence of such a ruling a 
university can protect itself against loss of efficiency 
due to a gradual diversion to domestic preoccupations 
of an excessive share of a married woman teacher’s 
energies. A solution may bo found, it is suggested, 
in the requirement that a woman teacher should, on 
marriage, not necessarily resign but revert auto¬ 
matically, without loss of salary or status, to a 
probationary list. At the end of a probationary 
period of, say, two or three years, the university 
would either confirm her or dispense with her ser¬ 
vices without having to assign and prove specific 
causes of complaint. 

At a meeting of the Education Circle of the Royal 
Empire Society, hold on October 19, Mrs. Neville 
Rolfe, secretary-general of the British Social Hygiene 
Council, opened a discussion upon “Women and 
Education for Empire Citizenship”, Mrs. Rolfe 
referred to the ever-growing sense of responsibility 
for Empire well-being generally. Despite, however, 
the excellent example of many individual women— 
governors’ wives, medical missionaries, the wives of 
subordinate administrators, etc.—thero is still 
enormous leeway to ba mado up. The domain of 
women lies naturally in improving the ‘homo-life’ of 
the various races of the Empire. For this, not only 
the basic qualities of sympathy, adaptability, 
initiative and ‘the will to learn’ are necessary, but 
knowledge also arid the technique of ‘getting that 
knowledge across’ to the other woman, for which 
again a knowledge of native languages is vital. 
Miss B. E. Popham, headmistress of the Westonbirt 
School, GIos., outlined a pioneer effort to be 
started in January at Westonbirt with the objoot 
of meeting this increasing need for Empire service, 
thus implementing the new constitutional respon¬ 
sibilities of women, when, with the co-oporation 
of various welfare, imperial and eduoational 
agencies in Bristol, courses of three and twelve 
months' training in Empire citizenship from its 
many angles—geographical, biological, constitu¬ 
tional, ethnographical, economic, medical, etc.—will 
commence. 
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Calendar of Nature Topics 

Sixth 'Buchan Cold Spell*. St. Martin's Summer 

The last of the six periods which Dr. A. Buchan 
suspected of a tendency to be unseasonably cold 
occurs on November 0-13. The 90-year daily aver¬ 
ages of temperature at Greenwich show no trace 
of a minimum on those dates, but a continuous fall. 
The decrease is most rapid between November 3 
and 11, between which dates the average falls by 
nearly 3° F., but this decrease is not a regular feature 
of the climate of Great Britain and the sixth Buchan 
cold spell, like the other five, cannot be regarded as 
a real phenomenon. This period includes St. Martin’s 
Day, November 11, which is a frequent subject of 
folk-lore. According to Shakespeare : “Expect St. 
Martin’s summer, halcyon days”, a belief which 
appears to havo even less basis than the Buchan 
cold spell. In the United States, St. Martin’s Day 
is often regarded as the beginning of the ‘Indian 
summer’. Martinmas is more often a ‘key’ day, 
which is supposed either to indicate the character 
of the coming winter, or to be the opposite of the 
weather to be expected on the following Christmas. 
The only saying with which a meteorologist is likely 
to agree, however, is that 

“At St. Martin’s Day 
Winter is on his way.” 

Box Turtles begin to Hibernate 

Unlike many species in which the habit of hiberna¬ 
tion has become stereotyped, the box turtle of North 
America ( Terrapenc Carolina) seems to be experi¬ 
menting in methods of tiding over the difficulties 
of winter. In this respfXJt it differs oven from its 
close relative, T. ornata , for whereas individuals of 
the latter species had all dug in and disappeared on 
the approach of cold weather in late October (accord¬ 
ing to the observations of Alvin R. Cahn), all the 
carolinos remained out and active into November 
{Copeia, April 1933, p. 13). Even then their conduct 
was peculiar. For about a fortnight, several played 
at hibernation, digging themselves in during the 
late afternoon and coming out again in the morning. 
At the end of that time, 19 out of 24 dug themselves 
in for good. 

In the meantime, the remaining five turtles had 
retreated to a small pond where they lay quiescent 
in the water, head and legs drawn in, but in such a 
position that they could get thoir nostrils out of the 
water without moving the body. Here they remained 
all winter, entirely submerging during the coldest 
weather. A sample of temperature readings gave, 
air 6-6°C., water 10° C., body temperature of sub¬ 
merged turtles (rectal) 9*5° C., and as a rule body 
temperature was found to be about 1° below that 
of the surrounding water (a curious result). One 
of the five water lnbemators made an untimely 
journey from the water and was frozen to death, 
but the remaining four survived and ultimately left 
the pond on April 4. The observations were made at 
Urbana, Illinois, in 1931. 

Birds and Weed-Seed Distribution 

One of the problems of autumn on the arable lands 
is the distribution of weeds by birds, notably 
finches, feeding on them, and more weeds may occur 
after the recent dry summer in England, for it has 


been shown (Ridley) that more seeds are taken as 
food and passed unharmed through the intestines in a 
dry season than a wet one. From the droppings of 
thirty-eight starlings (Stumus vulgaris) in a dry year, 
fifty-seven plants of six species were raised, while 
the examination of the same number after a wet 
summer realised twenty-three plants of four species. 
The examination of the droppings of twenty-four 
house-sparrows (Passer domes ticus) in a dry year 
revealed fifty-nine plants of four species, and from the 
same number after a wet summer, eighteen plants of 
two species. Darwin describes the leg of a woodcock 
(Scolopax rusticola) with a cake of earth adhering to 
one leg and weighing 9 grains, from which was 
obtained a seed of the toad vetch ( Juncus bufonius) 
which afterwards germinated and flowered. 

Newton describes a ball of earth, of 0J oz., obtained 
from the leg of a shot red-legged partridge (Caccabis 
rufa) whioh was kept unbroken for three years, but 
when placed under a bell-jar and watered, 82 plants 
consisting of 12 monocotyledons and seven dicoty¬ 
ledons of at least three species, sprung from it. From 
the excreta of three starlings in 1911, Dr. Collinge 
grew 27 plants of six species. Of forty wood-pigeons 
(Columba palumbus) killed by a peregrine falcon in 
Lincolnshire, 25 species of plants were found growing 
where the falcon had ripped open the crop of one 
bird, scattering the seeds in it. The crop of a wood- 
pigeon shot in Lancashire (Milbum) contained 980 
rye-grass seeds, 108 clover seeds, as well as 113 
clover leaves, 80 weed flowers and 601 barley grains, 
and some of these doubtless would have survived the 
grinding of the gizzard. 

Pig-Feeding 

In the farming calendars of the seventeenth 
century, November is the month in which to “bring 
in your swine from the mast and feed them for 
slaughter”. So long as woods and commons could 
provide natural food, these were used, and hand 
feeding was only practised when other supplies failed. 
Consequently the pigs of that time were realised at 
what we should now regard as very advanced ages, 
two years being quite common. 

The pig, by its rapid breeding and the possibility 
of working with large numbers, lends itself to experi¬ 
mental treatment. As the raw material of a well- 
developed industry, the pig’s nutritional require¬ 
ments and powers of converting food into meat have 
been carefully studied. No factor in breeding, 
management or nutrition is too small for attention 
in the attempt to produce a high-grade article at the 
least cost. The coarse natural foddere of early days 
have little place in modem intensive production, 
which goes on regardless of season on almost factory 
lines. Under these conditions, the protein and 
mineral requirements and the need for fresh green 
food take on a fresh importance. At the same time, 
a uniform type of animal is required which in its 
general conformation and early maturity would 
scarcely be recognised as a development from the 
early forms. As a supplement to scientific work 
performance, records undertaken on a wide scale have 
enabled the general level of production to be graded 
up, in much the same way as milk-recording has 
improved the yield of dairy herds. Under good 
management, a bacon pig should now be fit for 
market five months after weaning, at an expenditure 
of little more than 4 lb. of dry food for each pound 
of live weight produced. 
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Societies and Academies 

Paris 

Academy of Sciences, September 4 (CM?., 197, 565- 
588). A. Lacroix : The fall of a meteorite in Cam- 
bogia on January 9, 1933. Details of the results of a 
microscopic and metallographic study of the meteor¬ 
ite. Georges Claude : The realisation in the near 
future of a Claude-Boucherot installation on a vessel, 
Arnaud Denjoy : Plano cyclic continue . L. 
Tchaxaloff : A problem of the minimum concern¬ 
ing a certain class of polynomials. A. Ratib ; A 
property of the eddy in the permanent plane move¬ 
ment of an incompressible viscous fluid, Wenceslas 
Jardetzky : The small oscillations of a fluid mass 
isolated in space. Benjamin Jekhowsky : The 
probable number of asteroids that can be discovered 
with the existing means of observation. L. MAdard : 
The Raman effect of sulphuric acid. H. Wunschen- 
dokff and Mme. P. Valier : The reaction of 
potassium chromate on manganese chloride in 
saturated solutions. The products of the reaction 
are manganese bichromate, MnC^O,, and chromium 
manganite, Cr^MnOg),,. Georges Blano and L. A. 
Martin ; The sensibility of the rabbit and of man 
to the virus of stomatitis of sheop. 

September 13 ( C.li. , 197, 589-604). H. 

Deslandres : Certain regularities which appear in 
the succession of solar phenomena. The solar layers 
have a tendency to divide into equal sectors, which 
during a time more or less long are sometimes 120° 
and 90°, or, more often, 60° and 30°. This regular 
division is that which a homogeneous spherical layer 
would naturally undergo either by cooling and 
contraction, or if submitted to an increasing internal 
pressure, due, for example, to radioactive emissions. 
A. Demottlin : An extension of the idea of conformal 
transformation to spaces of higher order than two. 
Etienne Audibert and Andr6 Rainkau : The 
physical state of solid catalysts. For pure substances 
(metallic copper and nickel, oxides of aluminium, 
zinc, chromium) the density of specimens showing 
marked catalytic activity is always less than that of 
inactive specimens. Thus active copper gave densities 
7*60 and 7*64 against 8*9 for inactive copper. The 
loss of catalytic activity is always accompanied by 
a progressive increase in the density. From this the 
conclusion is drawn that for a solid body to exhibit 
oatalytio activity it is necessary that its crystalline 
lattice should present local irregularities, charac¬ 
terised by an expansion of the lattice, Volmar 
and Duqu£nois : The conditions of fixation of 
SbOaH by some monoacid-monoalcohols. Paul 
Corsin : The Devonian flora of Cafflers (Bas- 
Bouloimaia). Paul Wintrebert : The embryonic 
mechanics of amphibians considered in an epigenetic 
manner as an arrangement of structures and 
transitory functions, 

Melbourne 

Royal Society of Victoria, July 13* Gerald F. Hill : 
Notes on Porotermee and Calotermes (Isoptera) from 
the Australian region, with descriptions of new 
species. All the species described are of importance 
in the destruction of seasoned constructional timber 
or living wees. F, Chapman : A gigantic polyzoafc 
referable to IAdhenopora from the Miocene of Airey’s 
Inlet, Victoria. A new species of lA&mopora , L. 


patersonce, is described, which is remarkable for the 
enormous size of the composite zoarium, being second 
only in point of size to the massive Cellepora coronopus , 
Busk. The related species, Lichenopora watersi A. W. 
Waters described from the Tertiary of Aldinga, South 
Australia, here rc-namod, is of much smallor size. F. 
Chapman : Fossil iferous grits and cherts of pre¬ 
sumably Cretaceous age, associated with the Nulla- 
gines of Western Australia. A detailed microscopic 
examination of the glauconite chert of Davis River, 
Western Australia, shows the presence of abundant 
ooccoliths, whilst casts of Foraminifera in the same 
rock are compared with generic forms in the Gin Gin 
chalk, which also contains coccoliths of similar size 
and form. The glauconitic sandstone of Spinifox Well 
has characters in common with the rook from Davis 
River, as in the glauconite oasts and occasional 
coccoliths; there are also crushed Radiolaria in the 
matrix between the sand grains, somewhat resembling 
those of Port Darwin, supporting the view that 
the rock is of Cretaceous age. F. Chapman and I. 
Crespin : New and rare Mollusca from deep 
borings in Gippsland, Victoria. 8 new species, 1 new 
variety and 2 species hitherto only known living, 
of Mollusca found during investigations of core 
material in the search for oil in East Gippsland, are 
described. W. J. Harris : leograpiue caduceus and 
its allies in Victoria. The significance of Ieograptue 
caduceus among Victorian graptolites is indicated 
and Salter’s trivial name caduceus is preferred to 
Nicholson’s later emendation gibberulue. The 
characters justifying the creation of the genus 
Isograptue are discussed. Diplograptus gnomon icus t 
Harris and Keble, is placed in a new genus, Skia - 
graptus , which may be included in the Isograptidse. 
Oncograptua and Cardiograptue are distinct genera of 
the family Isograptid®. The lower limit of the range 
of the IsograptidflB in Victoria is provisionally placed 
as the zone of Didymograptue extensus (Zone 4, 
Arenigian). In Part 2 the new family Isograptid© 
is erected. R. T. Patton : Ecological studies in 
Victoria (2). Tho fern gully. This association, which 
occurs in temperate latitudes, has the characters 
of tropical rain*forest and is composed chiefly out of 
tropical representatives. The association is not wide¬ 
spread and is restricted by the factors of rainfall, 
soil and contour. The leaves are large and coriaceous 
as is general with tropical plants but the majority 
have serrate margins. 

Sydney 

Royal Society of New South Wales, Sopt. 6. H. J. 
Frost : Interference method of determining indexes 
of refraction in the infra-red. The method is used 
in dealing with a material in the form of thin sheets. 
Tested with a single sheet of mica of thickness 6 -06 g., 
it was found that the index of refraction could be 
determined to a precision of 1 in 600 up to X 6 n-. 
J. C. Earl and A. W. Maokney : Aotion of nitrous 
acid on diroethyianiline. When nitrous acid is allowed 
to react with dimethylaniline in the absence of 
stronger acids, several substances are formed, among 
them being tetramethylbenzidine and some of its 
derivatives, p-nitrodimethylaniline and a substanoe 
apparently identical with one obtained by Cohen and 
Calvert (J . Chem. Soc. f 73, 166 ; 1898) by treating 
an ethereal solution of dimethylaniline with nitrogen 
trioxide. The reactions of this substance have been 
studied in some detail, but its structure has not yet 
been determined. 
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Forthcoming Events 

[Meetings marked with an asterisk are open to the public.] 
Monday, November 6 

Royal Geographical Society, at 3 and 8.30.—Hugh 
Koutledge : ‘The Mount Everest Expedition of 1933.” 

University College, London, at 5.30.—Dr. R. E. M. 
Wheeler : “Early Civilization and Economics”.* 

Society op Chemical Industry (Food Group), at 8 — 
(at Burlington House, London, W.l).—Dr. L. H. 
Lampitt; “Fundamental Problems of the Food 
Industry” (Jubilee Memorial Lecture). 

Tuesday, November 7 

Institution op Civil Engineers, at 0,—>( Opening 
Meeting.) Sir Honry Maybury : Presidential Address. 

Wednesday, November 8 

Geological Society, at 5.30.—L. R. Wager: “The 
Everest Expedition, 1933 : Geological Impressions”. 

Royal Society of Arts, at 8. —Dr. Leonard Woolley : 
“Excavations at Ur”. 


Thursday, November 9 

Royal Society, at 4.30.—Sir Arthur Eddington : “The 
Masses of the Proton and Electron”. 

W. T. Astbury and H. J. Woods : “X-Ray Studies 
of the Structure of Hair, Wool and Related Fibres. 
(2) The Molecular Structure and Elastic Properties of 
Hair Keratin”. 

J. M. Robertson: “The Crystalline Structure of 
Naphthalene. A Quantitative X-Ray Investigation”. 

Society of Chemical Industry (Chemical Engineering 
Group), at 7,30—(at 30, Russell Square, W.C.I).— 
Joint discussion with the Oil and Colour Chemists* 
Association on “The Function of Paint as a Metal 
Preservative”, to be opened by Dr. L. A. Jordan. 

Friday, November 10 

Royal Institution, at 9.—Dr. N. V. Sidgwick 1 “The 
Shapes of Molecules”. 


Official Publications Received 

Grrat Britain and Ireland 

Transactions of the Leicester Literary and Philosophical 8ociety, 
together with the Council's Report and the Reports of the Sections, 
1932-33. Vol. 84. Pp. 78. (Leicester.) 

Report of the Government Chemist upon the Work of the Govern¬ 
ment laboratory for the Year ending 81st March, 1933. Pp. 40. 
(London : H.M. Stationery Office.) 9a. net. 

Quarterly Journal of the Royal Meteorological Society. Vol. 69, 
No. 262, October. Pp. 341-431. (London: Edward Stanford, Ltd.) 
7*. <W. 

Universities Bureau of the British Empire. Report of the Executive 
Council, together with the Accounts of the Bureau for the Year 1st 
August, 1932, to 31st July, 1933. Pp, 80. (London.) 

Proceedings of the Royal Society. Series A, Vol. 142, No. A 840, 
October 2. Pp. 301. 18#. Series B, Vol. 113, No. B 786, October 2. 
Pp. 496-664. 6#. (London : Harrison and Sons, Ltd.) 

The Journal of the Royal Horticultural Society. Edited by F. J. 
Chittenden. Vol. 68, Part 2, September. Pp. 235-442-rlxf-clvi + 
xU+66 plates. (London.) 7s, M. 

Air Ministry: Aeronautical Research Committee: Reports and 
Memoranda. No. 1541 (T. 3390): Second Report on Tall Buffeting, 
By Dr. W. J. Duncan, P. L. Ellis and AS. Smyth. Pp. 10+36 plates. 
1*. 3 4. net. No, 1545 (T. 9302): Principles of the Air Injector. By 
A. Bailey and 8. A. Wood. Pp. 27 + 16 plates. 1#. 9d. net. No, 1646 
<8. 180): Tests of Full Beale Anchors in various Sea Beds. By 
Squadron Leader D. F. Lucking. Pp. 6+8 plates. 9d. net. (London: 
H.M. Stationery Office.) 

Proceedings of the Royal Irish Academy. Vo), 41, Section A, No. 11: 
Further Observations on Atmospheric Ionisation at Glencreo. By J. J, 
NoUn and P. J. Noian. Pp. Ill 128. (Dublin : Hodges, Figgis and 
Co. ; London : Williams and Norgato, Ltd.) Is. 

What to See In the Leicester Museum and Art Gallery. Ninth 
edttton. Pp. 16. (Leicester.) Id. 

Friends of the National Libraries. Annual Report, 1982-8. Pp. 
50+11 plates. (London.) 

University of London: University College. Calendar, Session 1983- 
1984. Pp. htxvW+12+507+20. (London: Taylor and Frauds.) 


Other Countribs . 

U.S. Department of the Interior: Office of Education. Bulletin, 
1983, No. 4: The Art of Teaching by Radio. By Cline M. Rood. 
Pp. vll+92. 10 cents. BuUoUnTlOSS, No. 9: National and State 
Co-operative High-School Testing Programs. By David Segal. Pp. 
v +47. 6 cents. Pamphlet No. 86: Week-Day Religious Instruction; 
Classes for Public-School Pupils oonducted on Released School Time. 
By Mary Dabney Davis. Pp. 84. 6 cents. Pamphlet No. 89 : Laws 
relating to the Releasing of Pupils (Torn Public Schools for Religious 
Instruction. By Ward W. Keesecker. Pp. 17. 6 cents. (Washington, 
D.C.: Government Printing Office.) 

Smithsonian Miscellaneous Collections. Vol. 68: Smithsonian 
Physical Tables. Eighth revised edition. Prepared by Frederick B- 
Fowle. (Publication 3171.) Pp. Hv+682. (Washington, D.C.: Smith¬ 
sonian Institution.) 

Short History of the Observatory of the University at Leiden 
1033-1933. By W. de Sitter, Published on the oevasion of the Cele¬ 
bration of the 800th Anniversary of the Foundation of the Observatory* 
Pp. 48. (Haarlem : Joh, Ensohodl en Zonen.) 

Smithsonian Institution : United States National Museum. Bulletin 
161: The Foramimfora of the Tropical Pacific Collections of the 
Albatross, 1899-1900. Part 2: Lagenid® to AlvooUneUlda. By 
Joseph Augustine Cushman. Pp. vl + 79 + 19 plates. (Washington, 
D.C.: Government Printing Office,) 15 cents. 

Proceedings of the Royal Society of Victoria. Vol. 45 (New Series), 
Part 2, 1st August. Pp. 83+261. (Melbourne.) 

Transactions of the Mining and Geological Institute of India. 
Vol. 2H. Part 2, August. Pp. 67-170+9 plates. (Calcutta.) 2.8 rupees. 

Indian Central Cotton Committee: Technological Laboratory. Tech¬ 
nological Bulletin, Series A, No. 23: Variation id the Moisture Content 
of Baled Indian Cotton with Atmospheric Humidity. By Dr. Nazir 
Ahmad. Pp. ii + 34. 1 rupee. Technological Bulletin. Series A, 
No. 24 : Technological Reporta on Standard Indian Cottons, 1933. 
By Dr. Naxir Ahmad. Pp. 111+94. 1.8 rupees. (Bombay.) 

Records of the Geological Survey of India, VoL 66. Part 4. Pp. 
405-534+xl+plates 22-28. 2.12 rupees: 6#. Vol. 87, Part 1. 

Pp. 134 + 2 plates. 2.12 npees; 6#. (Calcutta.) 

Records or tin* Indian Museum. Vol. 34, Part 3, September 1982. 
Pp. 229-360+plate 18. 2.12 rupees; 5#. Vol. 84, Part 4, December 
1932. Pp. 357-678+plates 19-20. 2.12 rupees : 6#. Vol. 86, Part 

1, March 1933. Pp. 123 + 3 plates. 2.12 rupees; 6#. Vol. 35, Part 

2, June 1933. Pp. 125-200+plates 4-6. 2.12 rupees; 5c. (Calcutta.) 
Memoirs of the Indian Museum. Vol. 9, No. 8 : A Revision of the 

Fissilabloldoa (Cordulegasterid®, FetallRUe and Potaluridw) (Order 
1 Odonata). Part 2 : Potaliid® and Petaluridm and Appendix to Part 1. 

1 By Lieut.-Col. F. C. Fraser. Pp. 205-200. 2.2 rupees : 4#. Vol. 12, 
! No. 1 : Annelida Polychaeta of the Indian Museum, Calcutta. By 
Prof Pierro Fauvel. Pp. 262+9 plates. 9.14 rupees: 16c. 6d. Vol. 
12, No. 2: Classification, Bloomlcs and Evolution or Homaloptertd 
Fishes. By Dr. Sunder Lai Horn. Pp. 263-330+plates 10-12. 
2.10 rupees ; 4c. 9d. (Calcutta.) 

Japanese Journal of Mathematics. Transactions and Abstracts. 
Vol. 10. No. 1. Pp. 81. (Tokyo: National Research Council of Japan.) 

Southern Rhodesia : Geological Survey. Bulletin No. 28 : A Pre¬ 
liminary Report on the Mineral Springs of Southern Rhodesia. By 
H. B. Maufe. Pp. 78 + 3 plates. (Salisbury.) *c. 

Ministry of Agriculture, Egypt. Report on the Work of the Plant 
Protection Section during the Period 1926-1931. Pp. 49. (Cairo: 
Government Press.) 6 P.T. 

Ministry of Agriculture, Egypt: Technical and Scientific Servtoe. 
Bulletin No. 126 : Hair Weight Target Diagrams in Cotton Breeding. 

I By C. H. Brown, Abd el Ghaffar Selim and Ahmed Youssef. Pp. 3+-12 
; plates. (Cairo: Government Press.) 6 P.T. 

U.S. Department of Agriculture. Circular No. 281 : The Survival 
of European Corn-Borer Larvn In Bams and other Storage Places. 
By L. B. Scott and L, H. Patch. Pp. 7. 6 cents. Circular No. 290 : 
Grades of Peat and Muck for Boll Improvement. By A. P. Dachnowsld- 
Stokes. Pp. 31. 6 cents. Technical Bulletin No. 377: Character 
and Behavior of Organic Soil Colloids. By M. 8. Anderson and Horace 
G. Byers. Pp. 32. 5 cents. (Washington, D.C.: Government 
Printing Office.) 

American Psychical Institute. Bulletin I: An Instrumental Test 
of the Independence of a “Spirit Goutror\ Pp. 111+95. (New Yortt 
City.) 2 dollars. 

Suggestions for Pheasant Management In Southern Michigan. By 
Prof. Howard M. Wight. Pp. 26. (Iaiming, Mich,: Department of 
Conservation.) 

Travaux du laborstoire de Mioroblologle do la FacultA de Pharmade 
de Nancy. Fascicule 6. Pp. 164. (Nancy.) 

Zoologlca: Scientific Contributions of the New York Zoological 
Society. Vol. 13, No. 6 : Deep-Sea Isospondylous Fishes; Two New 
Genera and Four New Species. By William Beebe. Pp. 169-167. 
Vol. 16, Nos. 1, 2 and 3: Deep-Sea Fishes of the Bermuda Oceano¬ 
graphic Expeditions. No. 1: introduction ; No. 2: Family Alepo- 
cephalid® : No. 8 : Family Argentlnlda. By WUliam Beebe. Pp. 147. 
(New York City.) 

Government of India: Meteorological Department. Magnetic, 
Meteorological and Selsmographlc Observations made at the Govern¬ 
ment Observatories, Bombay and Affbag, In the Year 1981, under 
the direction of Dr. S. K. Banerji. PpTlv +166+6 plates. (Deffil: 

I Manager of Publications.) 12.6 rupees; 20*. 


Catalog ms 

Classics of Science: Books illustrating (he Progress of Sctarttfie 
Discovery. (Catalogue 29.) Pp. 80+4 plates. (London: E. P. 
Goldschmidt and Co,,LtdJ 

X Ray Camera, (Ron 83.) Pp. 2. Light Sources, (Ltoo 68.) 
Pp. 8. (Delft : P. J. Kipp en ZonenJ „ ' * 

Bulletin dee publications nouveUea, trlmertre, 1983. Pp. 40. 
2* trimestre, 1933, Pp. 24. (Paris: Gauttrier-vStaxs eb Cte.) 

Watson's Mtorosoope Record. No. 60, September. Pp. 24. (London: 
W. Watson and Boas, Ltd.) ■ 

Fine Chemicals. Pp, 78, (London; Harrtagtod 
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Inland Water Survey of Britain 

T HE recent report to the British Association 
of the Committee appointed in September of 
last year to inquire into the position of inland 
water survey in the British Isles, and the possible 
organisation and oontrol of such a survey by 
central authority, may be taken as a quasi - 
official verdict on the series of representations 
which have been put forward from time to time 
from various responsible quarters and have 
been supported in the oolumns of Nature in 
the interests of efficient water administration. In 
our issue of November 5,1932, commenting on the 
discussion on the subject at the York meeting of 
the Association, we pointed out that in dealing 
with a problem of serious national oonoem, such 
as flood prevention, it is in the highest degree 
essential to have accurate and unimpeachable 
records upon which preventive and remedial 
measures oould effectively be based, but that, 
hitherto, there has been no authoritative body 
charged with the duty of supervising the collection 
of the necessary data. The British Association 
has equally appreciated this fact, together with 
other needs supported by cogent arguments, and, 
realising the pressing importance of a matter 
affecting the safety and welfare of a large section 
of the population, it appointed a Committee to 
consider the whole j>osition in regard to water 
survey and to roport. 

The Committee, during the intervening months, 
has made a careful and painstaking investigation 
and has drawn up a statement reviewing the 
situation with thoroughness and impartiality. 
Commencing with a reference to the demands and 
suggestions for a survey of the water resources 
of the country which have been made in the past, 
one of the earliest of which dates back to the 
meeting of the British Association in Dublin in 
1878, the report shows that these demands have 
increased and become more insistent of late years, 
and that the passing of the Reservoirs (Safety 
Provisions) Act, 1930, and the establishment of 
oatohment boards under the Land Drainage Act 
of the same year, have invested the subject with 
fresh vitality and more urgent importance. The 
need for a properly organised survey is widely 
recognised and, indeed, has become imperative 
as a matter of national economy. 

It is a significant coincidence that simultaneously 
with the presentation of the report, and quite 
independently of the researches of the British 
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Association Committee, the Institution of 
Mechanical Engineers, through a notification of an 
interim report by a committee of its own, and 
in the recent address from the chair of its new 
president, Mr. Alan Chorlton, M.P., has been the 
means of directing public attention to a matter of 
close collateral interest, namely, the desirability of 
establishing a national ‘water-grid’. The idea of the 
grid is to provide the whole of Great Britain with 
adequate supplies of water through the agency of a 
network of trunk mains which would divert the 
surplus available in certain districts into others 
less frequently or less intensively visited by rainfall 
and with fewer natural storage supplies. The 
scheme adumbrated is ambitious and far-reaching 
in its effects, and it obviously presents a number 
of features which will require the most searching 
consideration before they can be considered as 
coming within the range of practical politics. 
They cannot be discussed here : the outstanding 
point is that, in this case also, there is direct 
emphasis on the need for a thorough investigation 
of the whole of the water supplies of Great Britain, 
since until a systematic and categorical survey 
is instituted and carried through, it would be 
impossible to consider any effective scheme of 
allocation and distribution of the resources of the 
oountry to the best advantage of its inhabitants 
and their industrial and commercial activities. 

In order to be adequately comprehensive and 
to serve all the interests which are involved, a 
water survey must enlist several branches of 
science, notably meteorology, geology and topo¬ 
graphy, for the purpose of tracing the course of 
water from its first arrival in the shape of rain 
or dew to its final disappearance in the ocean. 
The foundations for a survey of this kind already 
exist, in part at any rate, in the work of certain 
Government departments, such as the maps pre¬ 
pared by the Ordnance Survey, the maps and 
memoirs of the Geological Survey and the records 
of the British Rainfall Organization. But, while 
these constitute admirable and reliable souroes of 
information in regard to the special branches of 
science with which they deal, they are inadequate 
for the treatment of the matter as a whole, or 
even in its most important aspect from a utili¬ 
tarian point of view. 

There is no existing department or central 
organisation to deal with direct hydrological 
measurements of the amount of water derived 
from rainfall, in spite of the fact that exact 
information as to the quantities of flow in streams 


and rivers, and the available resources of storage 
in catchment basins, is continuously in requisition 
for the purposes of numerous public undertakings. 
In round figures, there are in Great Britain more 
than 800 local authorities and joint boards for 
water supply; some 300 water companies and 
more than 1,000 private proprietors; 46 catch¬ 
ment boards, so far established; and more than 
500 electricity stations needing feed and con¬ 
denser water for steam plant, besides various 
other interests such as canal authorities, pollution 
boards, fishery boards and hydro-electric under¬ 
takings. Some of these bodies take measurements 
and keep records for their own use, but so far 
as it has been possible to ascertain, they form a 
small minority and, in general, there is an entire 
absence of co-ordination and of any organisation 
for the efficient and methodical recording of data. 

The Committee has had no hesitation in affirm¬ 
ing that, as regards the first part of its terms of 
reference, the position of inland water survey in 
the British Isles is for from satisfactory, and it 
states that a systematic survey of the water 
resources of Great Britain is urgently required. 

The second part of the inquiry, as to the possi¬ 
bility of arranging a central organisation for the 
control of a survey, has presented certain diffi¬ 
culties. An examination of the organisations 
established in other countries demonstrates con¬ 
siderable diversity of practice. The report men¬ 
tions, and an appendix (Main Memorandum B) 

I describes, the systems in vogue in the United 
States of America, the Dominion of Canada, 
Switzerland and Italy. The report then goes on 
to point out that the conditions prevailing in 
Great Britain are different in many respects from 
those in other countries, and that these varying 
conditions are of significance in influencing the 
trend of organisation. Irrigation, which is of vital 
importance in arid regions, is of minor importance 
in districts of adequate rainfall; hydro-electric 
development is an attractive enterprise in terri¬ 
tories where fuel supplies are scanty or non¬ 
existent, but is of less acoount where coal is plenti¬ 
ful ; the floods on British rivers do not compare 
in magnitude with those experienced in some parts 
of America; and so on. In Great Britain, the 
predominant interest is the ever-increasing need 
of public water supply for domestio and trade 
purposes. After that, come the problems of 
drainage, floods, motive power, navigation and 
fishing. 

Two important principles are stated to stand ort 
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in the experience of foreign countries, particu¬ 
larly in the case of the United States, where it 
has been found desirable that (1) the investiga¬ 
tional activities of a survey should be segregated 
from those relating to construction and adminis¬ 
tration and (2) records should be collected entirely 
by the State; those collected by other agenoies, 
however meritorious and serviceable in themselves, 
being liable to lack of continuity, to restricted 
accessibility by the public and to suspicion of 
unreliability. It is the judgment of the Committee 
that these principles are of fundamental import¬ 
ance, and it follows that the organisation of a 
water survey should be a national undertaking. 
“The ideal to be aimed at for Great Britain is a 
Government department (or section of a depart¬ 
ment) working as a central hydrometric authority 
in the closest co-operation with the Rainfall 
Organization and the Geologio&l and Ordnanoe 
Surveys, and independent of any interest con¬ 
cerned with the use or control of water.” At the 
same time the Committee realises that it is scarcely 
feasible under present conditions to move for the 
immediate establishment of an organisation to 
be finanoed by public funds. It has sought various 
avenues of escape from what might appear to 
be a financial impasso, and as the outcome of 
negotiations, it suggests the reference of the 
matter to the Institution of Civil Engineers, which 
it has reason to believe will be prepared to 
investigate the feasibility of carrying out the 
objects outlined in the report on a self-supporting 
basis, with the aid of subscriptions from indiv¬ 
iduals and bodies interested. 

The matter having been carried this far, it is 
much to be hoped that the Committee’s recom¬ 
mendation will be acted upon, bo that a com¬ 
mencement, at any rate, may be made in a utili¬ 
tarian work of high scientific importance, in which 
Great Britain lags behind the enterprise and ex¬ 
ample of other nations. Ultimately, of course, as 
implied in the statement of principle above, 
absorption by a Government department is con¬ 
templated, as in the case of the British Rainfall 
Organization. Despite the present Unfavourable 
outlook, the Committee does not despair of the 
eventual attainment of this goal, “in view of the 
very different attitude now adopted by the 
Government towards scientific research compared 
with that of fifty years ago, provided the need is 
made sufficiently clear and the demand adequately 
supported by those directly concerned”. Magna 


Indian Woods of Commerce 
Commercial Timbers of India : their Distribution, 
Supplies, Anatomical Structure , Physical and 
Mechanical Properties and Uses . By R. S. 

Pearson and Dr. H. P. Brown. Vol. 1. Pp. 
xlv + 548 + 182 plates. Vol. 2. Pp. ix+549- 
1160-(-plates 183-320. (Calcutta: Government 
of India Central Publication Branch ; London : 
High Commissioner for India, 1932.) £5. 

HIS work, consisting of two large volumes, 
is in some respect a successor to Gamble's 
“Manual of Indian Timbers”. Since the establish¬ 
ment of the Forest Research Institute at Dehra 
Dun in 1906, much new information has been 
accumulated regarding the characteristics and uses 
of Indian timbers and the supplies available, and 
in recent years the need for a comprehensive work 
making this information available has been 
increasingly felt. 

There is one essential difference between the 
scope of Gamble’s manual and that of the presefit 
work : whereas the former contains macrosoopic 
descriptions of every wood of whioh material was 
available, and thus covers a considerable portion 
of the Indian woody flora, the latter deals with 
only 320 selected timbers, described in much 
greater detail than in the case of Gamble's manual. 
The joint authorship represents the combined 
labours of a practical man of wide Indian experience 
and a scientific specialist. Mr. (now Sir Ralph) 
Pearson, for many years head of the forest utilisa¬ 
tion branch at Dehra Dun, was specially qualified 
to put together the masses of information accumu¬ 
lated in the files of the Researoh Institute, and he 
is to be congratulated on the results of his industry. 
From the scientific point of view, however, the 
outstanding feature of the book is the detailed 
descriptive work of Dr. H. P. Brown, the value 
of which is enhanced by a beautiful series of low- 
power (x 10 ) and high-power (x 110 ) photo¬ 
micrographs taken by himself. The chief criticism 
of Dr. Brown’s work lies in the fact that the 
descriptions are based on such a small number 
of specimens, namely, one each in the case of 
nearly half the species and seldom more than two 
each in the case of the remainder. Considering 
the variability in the dimensions of wood elements, 
this may render some of the identification keys 
difficult to apply. The great majority of the 
specimens used were from Gamble's collection. 

The work begins with an introduction containing 
a brief account of the forests of India and a general 
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description of the structural characteristics and 
properties of wood ; the various individual species, 
grouped into families, are then dealt with, the 
sequence following in the main that of Brandie’s 
“Indian Trees”. Under each family heading is 
given certain general information relating to the 
family and the trees and woods contained in it. 
Under each genus there is % description of the 
characteristic features of the woods of that genua, j 
followed by keys of macroscopic and microscopic 
characters to the commercial species. More | 
detailed information bv species is then given under 
a standard sot of headings. In addition to the 
photomicrographs already referred to, there are 
small skeleton maps showing the distribution of 
each species ; these maps are useful, though not 
free from mistakes, the distribution as shown in 
the map differing in several cases from that given 
in the description or from actual fact. There are j 
also certain inaccuracies in the description of the 
forests of India, which appears in the introduction ; j 
for example, the inclusion among the species of j 
the in forests of Burma of CaraUia lucida , a tree j 
of the moist forests, and the omission of Shorea I 
obtusa , one of the most important speoies of the j 
in forests. It is misleading, also, to include among I 
the associates of the sal those trees of the riverain j 
and swamp forests which do not normally enter ! 
the sal forests ; instead of these, such important 
companions of the sal as Lagerstrcemia parviflora, \ 
Ougeinia dalbergioides , Stereospermum and others j 
might have been included. 

There is an extensive and useful bibliography j 
cited under each family, genus and species. As ! 
this bibliography is repeated in the form of an j 
appendix, it would have been sufficient to enter 
reference numbers in the body of the text, thereby 
saving much repetition of titles, some of con¬ 
siderable length. The bibliography of Tedona 
grandis alone, for example, runs to more than a 
page, and this is all repeated in the appendix. 
The sum total of these repetitions must add 
appreciably to the bulk of the two volumes, The 
printing and the production of the work have 
been admirably oarried out by the Oxford Uni¬ 
versity Press, and the photomicrographs are 
beautifully reproduced. It would have facilitated 
reference if the genus had been entered as the page 
heading on the right side, the family being entered j 
on the left aide only, instead of on both sides. 

Looking at the contents of the two volumes as 
a whole, one oannot suppress the feeling that it 
might have been better to publish the detailed 


microscopic descriptions and keys quite separately 
from the more general information. The latter is 
of interest to the practical and commercial man, 

I who does not ordinarily possess the scientific 
J knowledge of wood anatomy necessary to make 
use of the microscopic descriptions, which are of 
interest rather to the specialist engaged on the 
structural examination and identification of woods. 
The endeavour to cater for both classes of readers 
in one work has resulted in the production of two 
volumes of unwieldy size in which the contents 
appear somewhat unbalanced. It also introduces 
a serious difficulty when we endeavour to run 
down a given wood sample to its proper species. 
From the commercial point of view a limit has 
rightly been placed on the number of species 
dealt with. But from a systematic point of view 
the aim should be to cover as wide a range of 
species as possible. With the aid of the book we 
cannot, for example, identify specimens of such 
important or interesting woods as Artocarpus 
integrifolia, Betula utilis , or any of the eastern 
Himalayan conifers ; these, and many others, are 
omitted from the book, and we still have to turn 
to Gamble for enlightenment in regard to them. 

In spite of these criticisms, the work should 
prove of great assistance to those who are interested 
in the commercial timbers of India. The ohief 
regret is that its price may place it out of the 
reach of many who would like to possess it. 


Homage to Lamarck 

The Lamarck Manuscripts at Harvard . Edited by 
William Morton Wheeler and Thomas Barbour. 
Pp. xxxi+202 +4 plates. (Cambridge, Mass.: 
Harvard University Press ; London: Oxford 
University Press, 1933.) 12*. 6d. net. 

N this book are reproduced in the original 
French and in an English translation six 
manuscripts of Lamarck which are a valued 
possession of the Museum of Comparative Zoology 
at Harvard. The first is an unpublished lecture 
dealing with the phrenological system of Gall, and 
illustrates Lamarck’s interest in physiologioal and 
pathological questions. He is known to have spent 
some years in medioal studies. The second com¬ 
prises two articles on psychology, published in the 
“Nouveau Diotionnaire d’Histoire naturelle do 
Deterville” (1817). The third is a prelimiaaiy 
sketch for his book “Systkme anaiytique des 
Connaissanoes humaines” (1820). The foilrttb 
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entitled “Questions zoologiques", although short, 
is perhaps the most important of the lot, and gives 
a dear insight into Lamarck's views about sensa¬ 
tion and volition. 

As is clearly shown in this paper, Lamarck 
held that only the highest animals perform acts of 
volition, and that rarely; most animal actions 
“originate in the powers of their internal feeling , 
and the emotions of this feeling are the immediate 
source of their actions. It is not correct, therefore, 
to say that all animals are intelligent beings, that 
they exhibit judgments, acts of volition and 
voluntary movements. It would be one of the 
greatest absurdities to say that the Monad 
[ Amoeba ] thinks, judges, wills and directs by its 
volition all the contractions and other movements 
which we observe" (p. 191). This fundamental 
point of Lamarck’s doctrine is sometimes over¬ 
looked by popular writers. 

Attached to the brief fifth MS. are nineteen 
plates prepared for, but not included in, the 
“Histoire des Animaux sans Vert&bres”, Two of 
these plates are reproduced, together with a little- 
known portrait of Lamarck and a facsimile of his 
rather beautiful writing. The sixth MS. records the 
botanical results of an excursion with the Paris 
Natural History Society in 1797. 

The editors have completed their pious task by 
contributing a vividly written introduction. As 
they rightly point out, Lamarck’s theory of 
evolution, unclear as it is and lacking in solid 
proof, has shown remarkable vitality and per¬ 
sistence, indicating that it must contain some core 
of essential truth. “Its vitality has been so great 
that despite repeated and apparently devastating 
onslaughts it still survives, with such emendations, 
of course, as the extraordinary advance in biology 
has necessitated. Probably most living biologists, 
psychologists and sociologists, with the exception 
of the extreme geneticists, are more or less con¬ 
vinced of the adequacy of many of Lamarok’s 
contentions. Few, indeed, can succeed in per¬ 
suading themselves that all the actual appetitive 
behavior, adaptations and experiences of living 
organisms throughout the eons of geological time 
count for nothing in heredity”. 

As a man, Lamarck deserves our greatest 
admiration. Frail and sickly, overworked and 
worried, stricken with blindness in his later years, 
he yet had the courage to publish, and the tenacity 
to uphold^ a subversive and unpopular theory 
which the world was not ready to reoeive. 

E.S.R. 


Biology in' Education 

Biology in Education: a Handbook based on the 
Proceedings of the National Conference on the 
Place of Biology in Education , organised by the 
British Social Hygiene Council . Edited and 
with Introductions by J. Q. Crowther. Pp. 
x + 204 +00. (London: William Heinemann, 
Ltd., 1933.) 75. Cd. net. 

HE papers read at the National Conference 
on the Plaoe of Biology in Education held 
last year have now been published in book form 
under the above title. The presentation is in 
attractive form and there is a useful index and 
bibliography. It is a book which should be in the 
hands of all those—-fortunately an increasing 
number—who are interested in giving biology a 
more prominent place in the schools. The con¬ 
tributors are both eminent and experienced, and 
it is unlikely that the contents of the work will 
go out of date for many yoarB. 

To readers who are convinced already of the 
value of biology in education, the oontonts are at 
once a source of optimism and pessimism—opti¬ 
mism because those who have elected to throw 
in their lot with the teaching of biology are so 
fully convinced of its value, pessimism because 
there are still very considerable numbers of people, 
entrenched in key positions, who still are not 
prepared to make the necessary concessions which 
would lead them from a traditional curriculum. 

Summarised briefly, the position appears to be 
as follows. The suggestion that the schools are 
not sending forward a sufficient number of pupils 
prepared to adopt biology as a career has been 
somewhat over-emphasised. The number of posts 
available to the professional biologist can never 
be very numerous, and, as the late Viscount 
Chelmsford pointed out (p. 8), the normal require¬ 
ments of the Colonial Office have been much 
reduced as a result of financial stringency. In 
general, those who take up applied biology as a 
career fall into two categories, first, those who by 
instinot are naturalists—an instinot which is quite 
distinct from a mere general competence in 
soience; secondly, the biochemist, who may be 
completely devoid of the instincts of the naturalist, 
but must have a very sound fundamental training 
in chemistry and physios. 

The first type oan be sorted out from those who 
take the type of science oourse traditionally 
associated with Cambridge. Their numbers would 
be increased if, as Prof. A. V. Hill suggests (p. 137), 
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no candidate for Part I of the Tripos could obtain 
first class honours unless he took at least one 
physical and one biological subject. The second 
type might well be recruited from the ‘first class’ 
man who has followed physics and chemistry as 
his main subjects until comparatively late in his 
education. This again follows a suggestion of 
Prof. Hill, who states that several of his best 
pupils have been of this type. 

The argument for the inclusion of biology in 
tho school curriculum does not lie here, but from 
the needs of an understanding of the part played 
by biology in the changing order of civilisation. 
The common conscience is not yet convinced that 
an education without science, including biology, 
limits vision of an advancing world. The position 
is most serious in respect of the leaders. A very 
large proportion of administrators pass through 
the preparatory and public schools. The abler 
they arc as scholars the greater their chance of 
missing science during their education (Section II). 
Mr. Savage, chief inspector of the Board of 
Education, points out (p. 58) that in some respect 
the position has made very little advance since 
1918. It may be that some fault is in the tradi¬ 
tional methods of the teaching of science. An able 
boy in the public schools has a considerably higher 
mental age and outlook than that of most boys of 
his years. He is often taking an interest in some 
form of general philosophy, and to put him merely 
as a watcher in a laboratory whilst tedious experi¬ 
ments take their course will be a very different 
and unwelcome experience in contrast with hie 
periods of classics and history demanding from 
him a constant alertness of mind. For these boys 
there might be provided more frequently short 
courses of the type recommended by the Prime 
Minister's committee on natural science in educa¬ 
tion, based more particularly on the history of 
science. 

There remains the very large class of ordinary 
boys, especially those who have little mathe¬ 
matical sense. With those surely it would be 
better to substitute some of the romance of science 
for the equation. 

The problem is even more urgent in respect of 
those who will choose leaders. Education in the 
elementary schools at the present time is being 
profoundly transformed, and now is tho oppor¬ 
tunity to ensure that biology shall take its place 
in a curriculum of general elementary science. The 
body of opinion in the papers is in favour of this. 
Excellent accounts of such possibilities are given 


in the paper contributed by Mr. Ellis, secretary 
to the Education Committee of the National Union 
of Teachers, and by the teachers in elementary 
schools who gave the conference their experiences. 
The Board of Education, through short courses 
given throughout the country to the staffs of 
elementary schools, is encouraging the teaching 
of general elementary science in a very material 
way. The progress made in the teaching of 
biology in the training colleges, also strenuously 
baoked by the Board's inspectors, is well known. 
Section V of the report gives a very encouraging 
account of this. 

Quito rightly the organisers of tho Conference 
decided not to stress sex education, and the part 
allotted to such education both in the papers and 
in the discussion, whilst very valuable, keeps it 
well subordinate and in place. 


Precision Weighing 

Feme Waugen, Wagungen und Geivickte. Von Dr. 
W. Felgentraeger. Zweite vormehrte und 
umgearbeitete Auflftge von "Theorio, Konstruk- 
tion und Gebrauch der feineren Hebelwaage”. 
Pp. vii + 308. (Berlin : Julius Springer, 1932.) 
26 gold marks. 

T HE knife-edge balance usod for precision 
weighing is capable of giving an accuracy of 
an exceedingly high order in comparison with that 
offerod by fine instruments in other classes of 
measurement. High precision in balance technique 
was attained some decades ago, but nevertheless 
it remains true that success in precision weighing 
is dependent on the close observance of a large 
number of precautions in the design and construc¬ 
tion of the balance and in the teohnique of its use. 

Dr. Felgentraeger has given a very detailed 
account of the knife-edge balance as an instrument 
for precision weighing. The book commences with 
a discussion of the theory of the balance, whioh 
is dealt with fully for the general case and allows 
of deductions being made for simpler oases. A 
large portion of the book is devoted to a dis¬ 
cussion of the design and functioning of the 
component parts of the balance. Careful attention 
is given to the requirements for the construction 
of tho beam ; also to the methods of preparing 
the knives and their bearing planes, and of attach¬ 
ing tho knives to the beam. A useful comparison 
of the properties of agate and steel for the con¬ 
struction of knives and bearing planes is also 
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A chapter is devoted to the description, illustra¬ 
tion and critical discussion of a great variety of 
balances of widely different makes, ranging from 
micro-balances to 20 kgm. balances, and from 
ordinary balances to those of special precision in 
which the loads are compared, by Gauss’s method 
of exchange, without opening the balance case 
during a series of weighings. 

A small section of the book is devoted to 
air-damped balances, for which there has been 
an increased demand in recent years. The 
technique of weighing is explained clearly and 
concisely, and the book concludes with a useful 
chapter on weights—a now feature of this 
edition. 

The information made available by Dr. 
Felgentraogor is of such a wide character that 
there appear to be but few brandies of the 


subject which are not discussed in detail. Imper¬ 
fections in the construction or in the mounting of 
different parts of a balance occur sometimes 
although the greatest care is taken, and it is not 
always easy to locate faults without spending an 
excessive amount of time in testing the balance. 
An outline of the methods to be adopted for 
locating and eliminating the less obvious faults in 
balances would have been of groat assistance to 
makers and users. 

The book is well arranged and fully illustrated ; 
in some instances clearer illustration would have 
been advantageous for the bettor appreciation of 
the details of the various designs of balances 
which are discussed. Nevertheless, it is a valuable 
work of reference and is welcome for the helpful 
information which it offers to users of balances 
generally. F. A. Gould. 


Short Reviews 


(1) The Story of a Billion Years. By W. 0. 
Hotchkiss. Pp. x + 137+4 plates. (2) Our 
Mineral Civilization. By Prof. Thomas T. 
Read. Pp. x H-105. (A Century of Progress 
Series.) (Baltimore, Md. : The Williams and 
Wilkins Co. ; London : Baillifere, Tindall and 
Cox, 1932.) 5s. fid. each. 

Thksk two small books are unite in the series 
issued in connexion with the Century of Progress 
Exhibition at Chicago. Both are entertaining and 
stimulating summaries of their subjects and fulfil 
their object, in that they present “the essential 
features of those fundamental scienoes which 
are the foundation stones of modem industry”. 

(1) Mr. Hotchkiss provides a good account of 
the principles of geology , the subjects treated 
including the evolution of surface features, origin 
and age of the earth, the paleontological and 
stratigraphical record, and the Great Ice Age. As 
befits a book connected with the Chicago Exposi¬ 
tion, the planetesimal theory of the origin of the 
solar system is regarded as generally accepted. 
The last chapters examine the question of the 
geological factors that may affect the future 
evolution of mankind. The variation in the 
distribution of land areas and in olimate are 
believed to be of such slowness as to be overcome. 
It is significant in these times that the book 
doses with an appeal for the advancement of 
social science so that the fruits of this century of 
progress in the physical scienoes may be properly 

enjoyed. 

(2) In the second volume, the place of minerals 
in the foundations of this present civilisation is 
discussed. : The history of the exploitation and 
the modern applications of coal and oil, iron and 

and the multitudinous minor metals are 
4edtt with In a very attractive mapner. When 


we consider how dull a book on this subject might 
have been, we realise the achievement of the 
author in presenting so much sound knowledge 
in so charming a way. The introduction of ‘Mutt 
and Jeff’, ‘Harpo Marx’, ‘King David* and other 
popular characters does no harm to the argument 
and cheers the reader. This volume, like the first, 
ends with an appeal for social planning. Here 
the position of the expert in any new scheme of 
society is discussed. 

The Fourier Integral: and certain of Us Applica¬ 
tions. By Prof. Norbert Wiener. Pp. xi+201. 

(Cambridge : At the University Press, 1933.) 

15s. net. 

This book is based upon a course of lectures given 
by the author at Cambridge during the Lent term 
of 1932. The introduction contains a condensed 
but useful account of LebeBgue integration, leading 
to the Riesz-Fischer theorem, which embodies the 
definition of mean convergence. Chap, i introduces 


the Fourier transforms : 



1 

r+A 

(i) 


1 _J(y)e-<*"dy, 

(2) 

/(*) = lim -i 

4—oo V2 tCv- 

6<xt dy ; 


culminating in PlancherePs theorem, which proves 
that if/(x) belongs to the class L\ then (1) and (2) 
continue to hold, if wo replace the symbol ‘lim* by 
( l.i.m.* (limit in the mean). Chap, ii discusses the 
general Taubehan theorem, which is . concerned 
with the asymptotic behaviour, for large x, of 
oertain integrals of the form 

K (x-y)f(y) dy. 
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Chap, iii considers special Tauberian theorems with 
particular application to the distribution of the 
prime numbers, an extremely interesting applica¬ 
tion of the general theory. Chap, iv treats of the 
‘spectrum* of a function which measures the 
‘energy-distribution' in the generalised harmonic 
analysis of the function. This chapter also con¬ 
tains some original applications to almost periodic 
functions. 

Prof. Wiener's many contributions to this field 
of research are well known and his lucid exposition 
will make the book indispensable to all who wish 
to take a serious interest in this fascinating subject. 

The Elements of Switchgear Design. By Dr. Fritz 

Kesselring. Translated from the German by 

S. R. Meilonio and J. Solomon. Pp. vii-f 182. 

(London : Sir Isaac Pitman and Sons, Ltd., 

1932.) 7s. 6d. net. 

These is much in Dr. Kesselring's little book to 
be commended, but the translators would have 
been well advised to alter his notation and his 
units so as to make it more easily understood by 
English readers. They say that they have left 
the original notation and units untouched so as 
to make the book “more instructive to the 
student". We are afraid that it will frighten him 
from reading the book altogether. When he comes 
to the formulae for Coulomb's law and for the 
capacities of conductors, and finds them 4tr times 
too much or too little as the case may be, he needs 
instruction. The translators recognise this, as they 
give a reference on p. 63 to Hague's troatise. 
Again, the force (K) of attraction betwoen two 
linear currents is given in Joule/cm. units, and 
although wo are told more than once that a 
Joulc/cm. = 1021 kgm., it all tends to puzzle the 
English engineer. Once (p. 69) the force is 
measured in kgra,/10 3 amp. 1 / degree units. 

No proofs are given of the formulae ; references 
ought therefore to have been given. The formula 
for the mutual inductance of two current rings 
is stated to be very complicated and so graphs, 
unfortunately on much too small a scale, are 
given in its place. It would have been better 
to show that the formula becomes simple in special 
cases. The discussion of flash-over and puncture 
is good. 

The Vitamins in Health and Disease. By Prof. 

Barnett Sure. Pp. xiv-f2O0. (London; Baillifcre, 

Tindall and Cox, 1933.) 11$. 6d. 

Prof. Surb's book is a simple and readable 
exposition of the history of vitamin work to date, 
and of its bearing on practical problems of medicine 
and nutrition. It takes, implicitly and explicitly, 
the strictly orthodox view that direct vitamin 
administration has the object of making good, by 
prophylaxis or cure, dietary deficiencies. Conse¬ 
quently there is no collation, or critical examina¬ 
tion, of the stimulating suggestions, to be found 
scattered in bioohemioal literature and in the 
obiter dicta of clinical investigators, that the 


vitamins may have specific pharmacodynamic 
actions of much wider clinical potentialities. 

In a book meant as a practical guide, it seems 
unfortunate that there is no mention of inter¬ 
national agreement about units, though this 
question is absolutely fundamental to a useful 
international exchange of practical experience in 
vitamin therapy. Yet the agreed report of the 
Permanent Commission on Biological Standardisa¬ 
tion was issued in October 1931, and the United 
States was well represented on the Committee. 
Apart from this major fault, and a certain number 
of minor oversights, little else oan be said in 
criticism of what is a useful addition to the small 
but growing library of books on vitamins. 

A. L. B. 

Modem Physics: a Second Course in College 
Physics. By Prof. G. E. M. Jauncey. Pp. 
xvii + 568. (London: Chapman and Hall, 

Ltd., 1933.) 22a. net. 

Prop. Jauncey's interesting manual for students 
interprets the term ‘modem physics' very liber¬ 
ally—he certainly does not restrict it to ‘atomic' 
physics. His liberality of interpretation leads, on 
occasion, to some odd results in the matter of 
balance—for example, one whole page is devoted 
to an elementary deduction of the expression for 
the capacity of a parallel plate condenser, and less 
than two pages to the subject of cosmic rays. A 
good deal of space is wisely given to the elementary 
theory of alternating currents, but it seems to 
be an error of judgment, in a work which embraces 
so many topics, to devote 28 pages to “useful 
mathematics". 

It is pleasant to note that the volume opens 
with a Bhort historical sketch. It introduces the 
reader to a wide range of subjects, and should 
prove to be a useful handbook for a student of 
general honours standard. A. F. 

The Distribution of Prime Numbers . By A. E. 
Ingham. (Cambridge Tracts in Mathematics and 
Mathematical Physics, No, 30.) Pp. vi-f!14. 
(Cambridge : At the University Press, 1932.) 
7s. 6cJ. net. 

This interesting “Cambridge Tract" is con¬ 
cerned mainly with the behaviour, for large values 
of x t of the funotion tt(x), which denotes the 
number of primes not exceeding x . The first 
I chapter gives some elementary theorems concern¬ 
ing tc(z), that is to say, theorems which can be 
proved without the use of the complex variable. 
In the second chapter the prime number theorem, 
namely ic(x)~r/log x t is proved with the aid of the 
Riemann zeta-function. The remaining three 
chapters deal with more precise relations. 

The treatment is complete in itself and the 
author states that the book is not exclusively for 
specialists, but aims rather at making the subject 
accessible to a wider circle of mathematical readers. 
The attractive style and clarity of exposition folly 
justify this claim. 
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Infra-Red Photography 

By Dr. S. 0. Bawling 


I T is only within the past two years that the 
general public has become familiar with infra¬ 
red photography. Yet Abney, so long ago as 
1880 1 , photographed the solar spectrum as far as 
9867 A. It may well be asked why half a oentury 
should pass before so remarkable an extension 
of photographio technique could gain recognition 
among photographers generally. The main reason 
was that until recently no photographic material 
possessed more than a very slight degree of 
sensitivity in the infra-red region of the spectrum, 
and many of those which had even this were very 
prone to chemical fog, especially on keeping. With 
very few exceptions, the materials were used for 
spectrography, a subject which has no direct 
appeal to the public, Abney, it is true, is reported 
to have photographed a kettle filled with boiling 
water, the only source of radiation being the 
kettle itself, but nobody repeated 
the experiment and it was not 
until the opening decade of the 
present century that infra-red 
picture-making began to be prac¬ 
tised at all seriously. 

In 1910 Prof. R. W. Wood 1 
delivered aTraill-Taylor memorial 
lecture before the Royal Photo¬ 
graphic Society. This lecture 
dealt with photography by in¬ 
visible radiations and was made 
up of a number of excellent 
demonstrations of ultra-violet 
and infra-red photography. It 
was afterwards issued with a 
set of lantern slides by Messrs. 

Newton, of Museum Street, 

London, and, we understand, may still be hired. 

Abney's photographs and those shown by Wood 
were taken in the normal way on plates sensitised 
for infra-red. Two other methods for the photo¬ 
graphic recording of the spectrum have been used, 
however, and must be mentioned here. Many 
substances, when excited by ultra-violet or blue 
light, become phosphorescent, glowing feebly for 
some time after the exposure to the exciting light 
has ceased. Infra-red radiation has the peculiar 
property of increasing the rate of decay of this 
phosphorescence. If, therefore, a glowing phos¬ 
phorescent screen be exposed on part of its surface 
to infra-red, the light will there be extinguished. 
The screen may now be held in contact with an 
ordinary photographic plate for a short time, and 
on developing the plate, the pattern of the infra¬ 
red image will be obtained as a positive. Using 
this method, Lehmann* photographed lines as far 
as 20000 A. The other special method depends on 
what is called the Herschel effect. When a photo¬ 
graphic plate which has been exposed to blue 
fight is given a further exposure to red or infra¬ 


red, the latent image produced by the first (blue) 
exposure is sometimes considerably diminished. 
Thus the influence of the second exposure can be 
observed as a positive effect. By applying this 
method, Terenin 4 photographed a line in the 
mercury spectrum at 11280 A. 

In spite of the very extended spectral region 
which can be recorded by these special methods, 
they have not been used very much because of 
the experimental difficulties involved. Modem 
developments in infra-red photography have, 
without exception, been brought about by means 
of special sensitising dyes added to the emulsions. 
Theso add new regions of sensitivity to that lying 
between 2200 A. and 5000 A. which is possessed 
by almost all photographic emulsions used for 
making negatives. 

The first dye sensitiser which could be classed 
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Fig. 1. Demonstration of colour-selective scattering from half watt light. 

а) Scattered light between 3300 A. and 6000 A. 

б) „ „ „ n<XH)A. and 7000 A. 

Jo) ,, „ „ T600A. and 8600 A. 

(Photographs by the author.) 

with modern infra-red Rensitisers was produced by 
the Hoechst Dye Works in 1906. This was named 
4 dicyanine\ and although it produced its maximum 
sensitising effect in the visible spectrum at 7100 A., 
it also conferred a certain amount of sensitivity 
to radiation of considerably lower frequency, so 
that Merrill and Meggers* in 1918 wore able, by 
using it, to photograph spectra as far as 9600 A. 

In 1919 Adams and Haller* discovered ‘krypto- 
cyanine*. This dyo gives a maximum sensitivity 
between 7500 A. and 7600 A. with a limit some¬ 
where about 9000 A. During the preparation of 
tliis dye, it was noticed by H. T. Clarke 7 in 1926 
that another dye was formed. This was named 
‘neocyanine ’ and was found by Dundon, Schoen 
and Briggs* to give a maximum sensitivity at 
8200 A., and by special treatment it was made 
to respond to radiation beyond 10(K)0A., the 
limit being reached by Babcock* at 11634 A. in 
1930. 

Since 1930, several new sensitisers have been 
discovered. Among these may bo mentioned 
‘meso-cyanine’ and ‘xenocyanine’. The former 
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sensitises from 6800 A. to 9400 A., and the latter 
from 7700 A. to beyond 12000 A. These dyes 
were synthesised in the laboratories of the East¬ 
man Kodak Company. Another dye, produced 
in the laboratories of Ilford, Ltd,, 10 has the par¬ 
ticular merit of allowing the preparation of infra¬ 
red emulsions of considerably higher speed and 
general cleanliness than has hitherto been possible. 
It sensitises well between 7000 A. and 9000 A. 
The chemistry of many of the new sensitisers has 
recently been described by Brooker, Hamer and 
Mees 11 and by Hamer and Fisher 12 . 

The application of infra-red sensitive materials 


indeed when it translates what oannot be seen 
into visible records that infra-red photography 
scores most heavily. A great many examples of 
this have been described during the past few years 
and a good summary will be found in the report 
of a lecture given by Mr. Olaf Bloch 18 before the 
Royal Society of Arts in January this year. 

One of the earliest practical applications of infra¬ 
red photography—apart from spectrography— 
was to the penetration of haze. The obscuring effect 
of mist and haze is largely due to light scattered 
from the suspended particles. Since this scattered 
light is often bluish in colour and is very deficient 



Photo] FlQ. 2 . Photograph on orthochromatlc matorial. [<?• Watt$r 


to spectrography is, of course, fairly obvious and 
was the main goal sought by the earlier workers. 
The important thing was to extend the power 
of recording radiations to regions of longer wave¬ 
length, and the division between visible and infra¬ 
red, lying somewhere in the neighbourhood of 
7600 A., was not specially emphasised. R. W. 
Wood, however, in the lecture already mentioned, 
foreshadowed the application of infra-red photo¬ 
graphy to a much wider field, a field to which the 
name ‘infra-red’ was more significant. Speaking 
of the great difference between landscape photo¬ 
graphs taken on infra-red plates and those taken 
cm ordinary materials, he said “these [infra-red] 
pictures show things as they really are quite os 
truly as our visible impressions of nature”. It is 


in infra-red, it has very little influence on an 
infra-red plate provided the latter is shielded 
from the blue by means of a filter. The variation 
in the intensity of light scattered from an artificial 
mist is demonstrated in Fig. 1. For laboratory 
purposes the mist was made up of cloudy gelatin 
in water contained in a small glass tank. The light 
scattered sideways from a beam of light as it 
passed through the tank was then photographed, 
precautions being taken to ensure comparable 
exposures. A small white object plaoed behind 
the tank could not be seen owing to the flare of 
light scattered by the turbid liquid. The infrared 
photograph is seen to register this object quite 
distinctly. This principle applied to open*air *prk 
is exemplified in Figs. 2 and 3. The detail pt the 










November ll, 1933 


NATURE 


735 


distant mountains is easily seen in the infra-red 
photograph and the somewhat hazy sky is shown 
to be filled with varied cloud forms. 

Some of the problems connected with haze 
penetration which are now being attacked are 
aerial surveying and the navigation of ships in 
fogs. With the former of these, it is essential that 
greater photographic speed be attained before 
very much progress can be made ; the fastest of 
the present-day infra-red materials only touches 
the verge of what is needed, successful exposures 
of less than 1 /80th of a second with a lens working 
at/4*5 being possible only with sunshine. With 


and 6000 A., but from 6900 A. down into, the infra¬ 
red it transmits very freely indeed. Foliage 
appears green—often of somewhat sombre tone, 
yet an infra-red plate responds to the immense 
amount of radiation transmitted between 7000 A. 
and 9000 A. ; this, falling upon the leaves, is 
allowed to pass on to their cellular tissue, from 
which it is reflected and passes out again. Infra¬ 
red photographs of sunlit foliage and grass thus 
give the impression of snow scenes. 

The occurrence of such great transparency to* 
infra-red in substances which absorb visible light 
makes possible a great many interesting applica- 



Photo] Fio. 3. Same scene aa Fig. 2 photographed on Infra-red material, tC. Waller 


both problems, difficulty will occur with heavy 
water mist, since radiation of ‘photographic infra¬ 
red’ quality is somewhat heavily absorbed by 
water. 

Another application of haze penetration has 
been invented by Dr. H. M. Dekking 14 of Nymegen. 
It was desired to study the iris of an eye in whioh 
the oomea had become completely turbid by 
disease ; a successful photograph of the iris was 
obtained on an infra-red plate. 

The other main group of applications for the 
new plates depends on the absorption characteris¬ 
tics of tnmy coloured substances in the near 
infra red. For example, ohlorophyll absorbs 
ftcaviljrtetween 6400 A. and 6800 A.; it transmits 
a pertain amount of green light between 6000 A. 


tions of the new plates. Few more elegant examples 
will be found than that invented by Dr. Bendik- 
son 15 of the Huntington Library for deciphering 
some censored passages of an old book. The 
censor’s ink had been effective enough in hiding 
from view the writing beneath, but it was made 
with a dark-coloured dye transparent to infra-red, 
so that at last the original writing was revealed, 
for it had been made with ink opaque to infra-red. 

A more prosaic, but no less useful, application 
of infra-red photography is to the microscopy of 
bodies opaque to visible light. 

One example of the application of infra-red 
photography to clinical recording has already been 
mentioned; others have been found. Prof. 
Haxthausen 11 of Copenhagen has shown, for 
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example, that the veins near the surface of the 
skin may be photographed in this way. 

It is difficult to forecast the development of 
infra-red photography. The materials are being 
improved very rapidly. Dr. C. E. K. Mees 17 , of the 
Eastman Kodak Company, has just announced a 
series of emulsions sensitised with meso-cyanine, 
xenocyanine and other dyes in which higher speed, 
greater freedom from fog and better keeping 
properties have been achieved, while the Ilford 
Company this year has introduced a plate which 
has double the speed of its predecessor of 1932 ; 
the new plate is probably the fastest infra-red 
material obtainable at the present time. As to 
what may be done, the variety of the examples 
which have been cited gives an impression of the 
breadth of the possibilities ; it remains for inven¬ 
tive minds to see other ways of using the new 
tool. The technique is very simple, being little 
more difficult than that necessary for using pan¬ 
chromatic plateB with filters. One thing may 
cause a little trouble : the effective focal length 
of a lens for infra-red is generally different from 
the normal value for visible light; moreover, few 
lenses are corrected exactly for infra-red work. 


The first difficulty soaroely arises with short-focus 
lenses working at small apertures, and for much 
ordinary work the second is ateo negligible. If focus¬ 
ing is markedly different, it is, however, not very 
difficult to calibrate the focusing scale of a camera 
by actual photography. For the very best quality 
work, special lenses are required, such as are made 
by Messrs. Taylor, Taylor and Hobson, Ltd., and 
by Messrs. Ross, Ltd. In any event, owners of 
lenses made by other firms are recommended to 
consult the makers if they find difficulties of this 
kind with infra-red materials. 
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Storage and Transport of Food 


T HE report of the Food Investigation Board 
for 1932* reviews the work carried out by 
the Board directed to the improvement in quality 
and the prevention of wastage in our foodstuffs 
by improved methods of handling and storage. It 
is pointed out that among the steps which are 
being taken to promoto the moro orderly marketing 
of agricultural produce, the improvement and 
standardisation of quality and the elimination of 
waste, in so far as storago and transport are con¬ 
cerned, fall within the province of the Board. 
Standardisation at a high level of quality depends 
primarily upon the practice of right methods of 
production ; but for the consumer to reap the full 
benefit, the conditions of successful transport and 
storage must be known and provided. In this 
respect the meat industry has so far been in a 
better position than the fishing industry. In 
addition, many foodstuffs are but the raw material 
of the food industry when they leave the producer, 
their quality depending upon the operations of 
curing or canning as much as upon production. In 
all its work tho Board co-operates with related 
bodies in tho oversea parts of the Empire. 

Work on the storage of meat and fish has shown 
that the rate of deterioration in the frozen state is 
greatest at a temperature of —2° to —3° C. and 
decreases almost to zero at —20° to —25° C. 
Three factors appear to be concerned. The process 
of freezing is responsible for two of them ; it 
increases the concentration of salt by removing 

• Department of Scientific and Industrial Research. Report of 
the Food Investigation Board for the Year 1932. Pp. x+304, (London : 
H.M. Stationery Office, 1933.) 6*. net. 


water in tho form of ice, and this in turn causes a 
change in the acidity of the tissue. Fall of tem¬ 
perature alone gradually decreases the rate of 
chemical change. The last factor is responsible for 
the protection obtained by storage at low tem¬ 
peratures. 

The palatability of rapidly frozen (within 30 min.) 
and slowly frozen (15-20 hours) meat has been 
oomparod, duplicate samples being cooked without 
previous thawing ,* no difference in palatability 
was detected. These results raise the question 
whether rapid freezing is to be regarded as giving 
a product superior in quality, or merely as being 
a contribution to the efficiency of the packing 
house. 

Work has been continued on the changes in 
colour and in the fat of meat during storage and 
on the effect of superficial infection by bacteria on 
its keeping properties. Control of the degree of 
infection to which meat is subjected during hand¬ 
ling is almost as important as control of tempera¬ 
ture in securing a reasonably long life in store. 
The problem of storage in a small refrigerator is 
different from that of storago in a large one, since 
carcases are stored whole in the latter, but in small 
joints in the former the moist exposed surface 
of tho lean forms an excellent culture medium. 
A continually changed supply of hot water for 
swabbing the carcases in the abattoir materially 
reduces the bacterial contamination. It has also 
been found that a concentration of 10 per cent of 
carbon dioxide will about double the storage Hfe 
(two months instead of one month) of hiAdquottors 
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of chilled beef in ordinary air at or slightly 
below the freezing point, as judged by freedom 
from moulds and bacteria and from tasto of 
fat. 

Fish can be kept fresh by simple storage in 
crushed ice for 10-12 days, provided it has been 
carefully handled with a strict attention to clean¬ 
liness. For longer periods of storage, brine-freezing 
is essential, and the Torry Research Station has now 
worked out a technique suitable for long-distance 
trawlers. The fish must be frozen in brine at 
—20° C. and also stored at a low temperature : it 
can then be kept in a condition similar to that of 
fresh fish for three months. It is not necessary to 
provide brine-freezing for the whole of a catch in 
a trawler making a round trip of 24 days, of which 
14 days are occupied in the journey to and from the 
fishing ground ; the last two-thirds of tho catch 
can be stored in crushed ice. 

A tunnel-shaped kiln has also been designed for 
experiments in the smoke-curing of fish, and some 
of the principles underlying its design have already 
been adopted in new commercial kilns. The 
processes of curing and smoking are largely 
separated and individually controlled : sawdust 
smoke is produced externally in sucft a way that 
its temperature and humidity on being blown into 
the kiln can be regulated. The kiln was exhibited | 
at the North of Scotland Industrial Exhibition in 
1932 and demonstrated tho ovonnoss with which 
fish could bo cured in tho mass, and the brilliance 
of individual colour, cleanliness and excellence of 
flavour of the finished product. 

An endeavour is being made to determine the 
extent and the causes of tho fluctuations in the 
potency (from 30 up to 7,600 Carr-Price blue 
‘units’) as regards vitamin A of the oil from 
halibut livor. No correlations have been found 
with tho position of the fishing ground, the food 
of the fish, the glycogen in the liver, or the 
change of season, although all the richest oils were 
derived from fish caught during May. 

An important by-product of the general investi¬ 
gation of the oils and fats of fish is the discovery 
in fish's liver of the active principle used in the 
treatment of pernicious anaemia : a palatable and 
highly active extract can now be obtained. 

Small-scale experiments on the gas-storage of 
bacon show that it can be stored successfully in 
commercial carbon dioxide for 9 weeks at 5° C. 
The gas has a specific effect in preventing taint, 
whilst the absence of oxygen prevents rancidity 
and gives a better appearance to the bacon. An 
experiment in which 100 pigs were used has 
shown that salt-curing gives a more palatable 
product than tank-curing; English baoon is 
mainly dry-salt cured, whilst Danish is tank-cured. 
Pork has been stored at — 1° 0. for 17 weeks in an 
atmosphere of 92 per cent or more of carbon 
dioxide and not more than 2 per cent of oxygen ; 
ha subsequent cooking tests the meat was found 
to be excellent, and resembled chicken or veal 
rather than pork. The practicability of commerciaJ 


gas storage for pork is as yet unproved, the main 
difficulty being to keep large stores gas-tight. 

The report refers to the remarkable progress in 
the commercial gas-storage of homo-grown apples,, 
The accommodation for this type of storage has 
rapidly doubled and now amounts to 1,750 tons. 
Another 1,000 tons is known to be planned and 
it is anticipated that in a few years the amount 
will bo ten times what it is to-day. This accom¬ 
modation is, of course, additional to that, amount¬ 
ing to about 8,000 tons, for the ordinary cold 
storage of fruit. The success attending tho com¬ 
mercial gas-storage of Bramley's Seedling apple 
has led to experiments to define the conditions 
required by other varieties, since the response of 
each to abnormal atmospheres is quite different. 
Suitable conditions of temperature and atmo¬ 
sphere have been found for Lane's Prince Albert, 
Annie Elizabeth and Ellison's Orange, but further 
experiments are required in the case of Cox's 
Orange Pippin. 

Following upon an American observation that 
ripe apples placed among potatoes retarded 
sprouting, it has been discovered that the growth 
of young pea seedlings and other soeds is delayed 
or distorted by exposing them to air which has 
passed over ripe apples. The active substance is 
present in very small amount, about ono part in 
30,000 ; the evidence so far obtained points to 
its being either ethylene or a body of a similar 
nature. Although tho growth of the seedlings is 
inhibited by ‘apple air', their rate of respiration 
continues unchanged : the emanation increases 
the rate of oxidation of other apples. The active 
substance is given off by the fruit at the ‘climac¬ 
teric', that is, the period at which the respiratory 
activity of stored fruit suddenly increases for a 
short time. The climacteric occurs also in tomatoes 
and bananas : in tho latter the yellowing of the 
skin and ripening of the flesh occur after the fruit 
has passed through this change. The active sub¬ 
stance given off by apples hastens the ripening of 
green bananas and young apples. Evidence has 
also been obtained that bananas give off a sub¬ 
stance which hastens ripening and counteracts the 
retarding effect of a reduction in the amount of 
oxygen in the atmosphere to which they are 
exposed. 

Experiments are also described in the report 
which indicate that a storage life up to five weeks 
may be a commercial proposition with English 
hot-house tomatoes; during this work it was 
found that summer grown fruit would tolerate a 
lower temperature of storage than autumn grown 
fruit. Earlier experiments having shown that 
control of temperature alone in the storage of 
tomatoes was unlikely to yield entirely satisfactory 
results, a comprehensive research was undertaken 
on their storage in various artificial atmospheres. 
The results so far obtained indicate that the best 
storage conditions are a temperature of 50°-55° F., 
and an atmosphere containing 5 per oent oxygen 
and 5 per oent carbon dioxide. 
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Obituar 


M, Paul Paxnleve 

HEN I went to see him shortly before his 
untimely death, Prof. Paul Painlev6 was 
editing, with the aid of an assistant, the second 
part of his famous lectures on the “M6oanique des 
Fluides” recently delivered at the Sorbonne. In 
the dusk of his life, the ‘President’, as he was 
familiarly calkxl by his friends, was thus returning 
to his favourite studies, for it was as a mathe¬ 
matician that M. Painlev6 began his extraordinary 
career. He was slowly recovering from a long and 
dangerous breakdown and was hoping to give an 
inaugural lecture in the great hall of the Con¬ 
servatoire deR Arts et Metiers, which was recently 
named after him in honour of his scientific genius. 
The hope was not to be fulfilled : instead, it was 
his coffin which was placed in that very hall 
before it was bomo to the Panth6on. “I am still 
holding on to life,” he was heard to say recently ; 
“and if 1 have to let go, 1 shall try to do it as 
elegantly as I can 1” These prophetic words 
became true when on October 29, Prof. Painlev6 
died in his own home from heart failure. In 
him, France loses one of her most distinguished 
sons, and the world one of the greatest mathe¬ 
maticians and statesmen of the day. 

PainleWTs political career, which culminated in 
his being Prime Minister of France on three 
occasions, was a vital part of the Third Republic 
and of contemporary history. Born in Paris on 
December 5, 1863, of a modest family, Paul 
Painlev^, after a brilliant academic career, made 
his first appearance in public life at the time of 
the Dreyfus affair when, at the risk of losing his 
appointment, he took sides with the Radicals. 
In 1908, he started active propaganda for 
the organisation of military aviation. From his 
election to the Chamber of Deputies in 1910, 
Paul Painlev6 was constantly in the public eye. 
When War broke out, he became head of the 
Inventions Commission of the Chamber, taking a 
personal interest in all the plans and models sub¬ 
mitted to his department. In October 1915, he 
was entrusted with the Ministry of Inventions ; 
and two years later he was given the portfolio of 
Minister of War in M. Ribot’s administration, only 
to take over from him, soon after, the reins of 
government. 

In 1924 Painlev6 was elected president of 
the Chamber of Deputies; soon after, he 
was chosen by the Left parties as their 
oandidate for the presidency of the French 
Republic, but was narrowly defeated by M. 
Doumergue. In the rapid succession of govern¬ 
ments which followed the fall of M. Herriot’s 
administration, Paul Painlev6 was twice Prime 
Minister, in which capacity he attended the 
momentous meetings of the League of Nations 
Council in 1925 when the Locarno Treaties were 
drafted. His wide political experience and his 
sense of realities had no doubt an important 


influence on the issues at stake. In all the sub¬ 
sequent administrations but one, Paul P&inlevA 
held office as War Minister or Air Minister, an 
appointment always close to his heart. Public 
service, however, taxed his health to the utmost* 
A year ago, the 'President' collapsed in the 
Chamber during the fateful discussion of the 
“A&opostale” and never recovered full vigour. 

Paul Painlev^ was well known in scientific 
circles in England. He had lectured at the Royal 
Institution on “Modem Conceptions of Matter and 
Classical Science” ; and the University of Cam¬ 
bridge conferred on him the honorary degree of 
Doctor of Science. He was also an honorary 
member of the London Mathematical Society. In 
the international field, however, he was known 
not only as president of the International 
Committee of Intellectual Co-operation, but 
also as a scholar and a mathematician of 
the first rank, in which capacity he received 
many honours from the principal learned 
institutions of the world. Indeed, Paul Painlev£ 
began his public life as professor of mechanics in 
the University of Lille at the age of twenty-three 
years, in 1886, being appointed soon after to the 
Sorbonne and the Ecole Polytechnique. His first 
important work was his thesis on “The Singular 
Lines of Analytical Functions” (1887), in which 
he investigated a function in the neighbourhood of 
a singular line. Such cases arise in the discussion 
of Cauchy’s integral or again in Taylor’s series 
when it is convergent in a certain circle. Weier- 
etrass, Tannery, Appell and Hermite have dis¬ 
cussed similar cases. Painleve’s treatment of the 
question led him to the following important 
theorem : “When a series F^=T>Vn(x t y) converges 
uniformly on the contour s of a closed area 8, in 
the interior of which the functions V n (x,y) are 
regular and satisfy the equation AF n =0, then the 
series F converges uniformly in S } and the series 
formed by the derivatives of its terms converge 
uniformly in any area 8' interior to 8 but without 
any common point with «, and represent the 
derivatives corresponding to F." He showed 
further that singular lines may be 'artificial’ or 
'essential’; and from the conditions of the first 
case, he derived several theorems concerning the 
functions defined by an implicit relation or by a 
differential equation of the first order. 

These theorems are used in the study of the 
uniform integrals of a differential equation, as 
Painlev6 showed in various applications, such as 
the finding of all the equations of the form 
du 

taking f{z,u) as uniform, of which the 

general integral can be uniform. Finally, be 
discussed the various demonstrations of lutftag- 
Leffler’s theorem and derived from it the important 
property that any holomorphic function in a 
oonvex area can be developed in that area as a 
series of polynomials. These and his other invest!- 
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gations became so well known that a few years 
later he was invited to give a course of lectures on 
his methods at the University of Stockholm. 

At Stockholm, Painlev6 developed the remark¬ 
able theories wliich he published in 1897 as 
"Lemons sur la Thdorie Analytique des Equations 
DifWrentiellea”, a masterly work closely following 
his “Conferences sur lTnt6gration des Equations 
de la M6canique” published two years earlier. As 
is well-known, at Jacobi’s death in the middle of 
last century, we had a complete method of treating 
partial differential equations of the first order 
involving one independent variable, or a system 
of such equations. There were considerable diffi¬ 
culties in the solution of equations of the second 
and of higher orders. True, there were the methods 
worked out by Laplace, Ampere and Darboux ; but 
rare were the instances when direct integration of 
such equations was possible. Following certain 
methods initiated by Cauchy in the calculus of 
limits, Painlev6 discovered several masterly solu¬ 
tions of these types of partial differential equations. 

Painlev6 , B treatment of equations of the second 
order with fixed critical points the integral of 
which oontains algebraically one or two constants, 
or of equations of the second order with fixed 
critical points which are irreducible, opened up 
new vistas in a branch of higher mathematics 
illuminated by the labours of Riemann, Mittag- 
Leffler, Fuchs, Klein, Brioschi, Picard, Appell, 
Poincar6, Briot, Borel and others. Indeed, it is in 
this field that Painlev6 made his most important 
discovery, which won for him a seat in the French 
Academy of Sciences in 1900, when he solved, by 
means of a certain family of functions which have 
since been called by his name, certain types of 
differential equations which had puzzled two 
masters, Henri Poincar6 and Emile Picard. So 
great was Painlev6’s fame as a mathematician at 
the time, that when the Grand Duke of Baden 
gave a reception to the members of the Inter¬ 
national Congress of Mathematics at Heidelberg 
in 1904, he was asking everyone introduced to 
him : “Could you show me M. Painlev6 V* 

Like all the scientific giants of his generation, 
Painlev6 did not oonfine himself to pure mathe¬ 
matics. He soon applied his mastery of the 
calculus to various problems of mechanics, 
astronomy and the newly-born science of aero¬ 
dynamics. The foundations of his treatment of 
applied mathematics is to be found in his “Con¬ 
ferences sur 1’Integration des Equations de la 
M6canique” and his “Le 9 ons sur le Frotte- 
ment” as well as in the last portion of his “Logons 
sur la Th6orie Analytique des Equations 
Differentiellee”. Generally speaking, he follows the 
methods of Lagrange, Poisson, Hamilton, Jacobi, 
Legendre and Uouville; and with this classical 
tradition he was able to do much original work on 
the famous problem of three bodies and of n bodies. 

After the time of Lagrange, the problem of 
three bodies had been discussed by Poinoart, who 
&2d the ^bundatlons of the new^ science of dynam¬ 
ical astronomy and won, incidentally, the inter¬ 


national prize offered by King Oscar II. With 
Picard, Charlier, Moulton, Levi-CSvitA and others, 
Paul PainlevC continued these researches, in which 
questions of stability had received much atten¬ 
tion ; for example, the stability of the solar system; 
which was affirmed by the eighteenth century 
astronomers, had been reopened by Weierstrass. 
It had been found that expressions for the cq- 
ordinates of the planets do not converge, or converge 
for only a limited time. Poincar6 discovered that 
some of the series wliich had been used to calculate 
the position of the bodies of the solar system are 
divergent. Would the ultimate divergence of 
these series, all other things being accounted for, 
throw doubt on the stability of the solar system 
and wreck its analytical representation ? 

With these premises, Poincar^, Painlev4, Levi- 
Civitk, Brown, Gylden and otherB, were busily 
engaged in determining the sufficient conditions 
for the stability of n bodies in a dynamic system. 
Painlov6, in particular, tried to determine the 
criteria in which the stability is made to depend 
upon that of a certain point transformation 
associated with the periodic function. His results 
have been used since for computing the perturba¬ 
tions of certain small planets. Further progress 
in the transformation and reduction of the w-body 
problem, in which the principal rdle has been 
played by the ten known integrals (the six integrals 
of motion of tho centre of gravity, the three 
integrals of angular momentum and the integral of 
energy), is essentially related to the non-existence 
theorems of Bruns, Poinear6 and Painlev6. 

Celestial mechanics easily led Painlev6 to the 
study of aerodynamics ; when the possibility of 
flying began to be discussed, he proved to have 
been something of a prophet. So early as 1906 he 
definitely stated as his opinion that heavier-than- 
air machines were a practical possibility. He was 
the first passenger of Wilbur Wright and flew with 
him at Auvours for the then record time of one 
hour and ten minutes. Painlev6 was similarly the 
first passenger taken up by Henry Farman at 
Mourmelon. He remained an enthusiast for 
aviation. Painlev6 was the author of the first 
theory of sustentation in aviation, and did much 
pioneer work in the calculations involved in the 
construction of aeroplanes. He wrote two books 
on aviation ; and published a part of the lectures 
he gave at the Faculty of Sciences in Paris as first 
holder of the “Chaire de M6canique des Fluides et 
Applications” which was founded for him by the 
State. In these “Logons sur la Resistance des 
Fluides non Visqueux” (1930), as well as in his 
“Cours de Mecanique” (1929) he develops many 
important views and results on the dynamics of 
continuous deformable media and on the theory 
of flying machines and aviation. 

Perhaps it was his passion for applied mathe¬ 
matics whioh was at the root of Painlev^’s philo¬ 
sophy of Nature. In his monograph “Les Axiomes 
de la Mecanique” (1922), where he discusses the 
assumptions of classical mechanics? the principle 
of causality, the postulates of relativity and the 
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propagation of light, Painlev6 holds that the 
axioms of geometry themselves are expressions of 
actual properties of the natural bodies. At first, he 
was very cautious about Einstein's theory of rela¬ 
tivity, and even presented a qualified criticism of 
Einstein's assumptions and conclusions at the Paris 
Academy of Sciences. During a public discussion 
on this subject at the Sorbonne in 1920, he dazzled 
his audience by the wealth of alternatives to 
Einstein's axioms he had discovered, and remained 
stubborn in his scepticism. The day was rainy, 
and I happened to offer the shelter of my umbrella 
to Prof. P. Langevin, the chief opponent of 
Painlev^ at the discussion. “After all," suggested 
Langevin, “I feel Painlev6 would be less obstinate 
after a good dinner !" A short time afterwards, in 
a preface written by Paul Painlev6 to my transla¬ 
tion of Sir Arthur Eddington’s lectures on rela¬ 
tivity (1924), the great Frenchman acknowledged 
the profound value of the new picture of the 
universe, while in his “Cours do Mecanique", 
delivered at the Ecole Polytechnique, he gave a 
technical and searching discussion of Newtonian 
mechanics and Einstein's theories. It cannot be 
doubted, however, that Painlev6’s criticism of the 
theory of relativity was instrumental in perfecting 
its details and in developing a clearer explanation 
of its implications as a new philosophy of Nature. 

In appearance, Paul Painlevd was a short and 
handsome man, sincere and straightforward, with 
an energetic face, but amiable ways and a kind 
heart. His life was as simple as it was strenuous. 
As he believed in doing all his work himself, all 
his time was taken up by his mathematical work, 
and his political and administrative duties. He 
had thus developed great power of concentration 
which I had an unexpected occasion of witnessing. 
I saw him during his last electoral campaign, and 
we were engaged in a discussion of the methods 
and issues of the elections, when Painlev6 had a 
telephone call : a colleague of his from the Sor¬ 
bonne wanted some particulars about a mathe¬ 
matical problem. At once Painlev6 entered on a 


rapid and learned conversation on some esoteric 
parts of the tensor calculus. When he finished his 
argument, he apologised for the interruption and 
we carried on our political conversation. 

Such was the man whom legend had annexed 
even during his lifetime. His absent-minded¬ 
ness, for example, was a souroe of amusement in 
France and among his friends. He would often 
take a taxi home when his own car was waiting 
for him ; or again, give his telephone number to 
the taxi-driver asking for his address. On one 
occasion, expecting a friend, he left a note on his 
door : "Painlev6 will be back in fifteen minutes." 
Retaining to his house, he saw his own note and 
waited on the step for his own return ! But now 
Painlev6 is no more. His example, his spirit and 
his work will, however, live for ever in the hearts 
and minds of his innumerable disciples and col¬ 
leagues, who mourn with France and with the 
scientific world the great memory of the 
‘President'. Thomas Greenwood. 


We regret to announce the following deaths : 

Mr. Donald J. Armour, C.M.G., surgeon to the 
National Hospital for Nervous Diseases, president 
of the Medical Society of London in 1929-30, and 
of the Association of British Neurological Surgeons 
in 1930-32, an authority on brain and spinal 
surgery, on October 23, aged sixty-four years. 

Sir George Makins, G.C.M.G., C.B., president of 
the Court of Examiners of the Royal College of 
Surgeons since 1917, formerly dean of St. Thomas's 
Hospital Medical School, on November 2, aged 
seventy-nine years. 

Dr. Emile Roux, For. Mem. R.S., director of 
the Pasteur Institute in 1904-18, known for his 
work in bacteriology in collaboration with Pasteur 
and Behring, on November 3, aged eighty years. 

Mr. F. H. Stevens, formerly a mathematics 
master at Clifton College, author and part-author 
of numerous well-known textbooks of mathematics, 
on November 1, aged eighty years. 


News a 

Royal Society Medal Awards 
Hrs Majesty the Kino has approved of the 
following awards this year by the president and 
council of the Royal Society in respect of the two 
Royal medals :—Royal medal to Prof. G. I. Taylor, 
Yarrow research professor, Cambridge, for his 
mathematical work in physios, geophysics and 
aerodynamics; and Royal medal to Mr. P. F. 
Laidlaw, pathologist to the Medical Research 
Council, for his work on diseases due to viruses, 
including that on the cause and prevention of dis¬ 
temper in dogs. The following awards of medals 
have also been made:—Copley medal to Prof. 
Theobald Smith, director of the Department of 
Animal Pathology in the Rockefeller Institute, 
Ittaeeton, for his original research and observation 
on diseases of animals and man; Davy medal to 


d Views 

Dr. W. H. Mills, University lecturer in organic 
chemistry in the Univeraity of Cambridge, for his 
researches in organic chemistry, and for his work 
on the syntheses and properties of the cyanine dyes, 
and more especially for his investigation of novel 
types of asymmetric molecules; Hughes medal to 
Prof. E. V. Appleton, Wheatstone professor of 
physics in King's College, London, for his researches 
into the effect of the Heaviside layer upon the 
transmission of wireless signals. 

Officers and Council of the Royal Society , 

The following is a list of those recommended by 
the president and council for election to the council 
of the Royal Society at the anniversary meetii*gon 
November 30 Brad?crick Cowhand 

Hopkins * Tftamm ; Sir jHamy Lyons 
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tariee: Sir Beany Dale and Sir Frank Smith; 
Foreign Secretary : Lord Rayleigh ; Other Members 
of Council: Dr. E. J. Butler, Dr. W. T. Caiman, 
Prof. C. H. Desoh, Prof. T. R. Elliott, Prof, A. V. 
Hill, Mr. C. N. Hinshelwood, Prof. A. Hutchinson, 
Dr. H. Spencer Jones, Prof. J, C. McLennan, Dr. 
F, H. A. Marshall, Sir Charles Martin, Prof. E. 
Mellanby, Prof. R. Robinson, Mr. H. T. Tiaard, 
Prof. E. T. Whittaker, Mr. G. TJ. Yule. 

Sir Thomas Middleton, ICC. LB., ICB.E., CJB, 

The first award of the Gold Medal of the Royal 
Agricultural Society of England in recognition of 
distinguished service for agriculture has been made 
to Sir Thomas Middleton, vice-chairman of the 
Development Commission. In the early part of his 
career Sir Thomas was closely associated with 
fanners in England. Under his guidance a wide and 
varied scheme of experiments was oonduoted in the 
northern counties in the first years of the present 
oentury and afterwards in the eastern counties. 
He was for a time lecturer in agriculture at 
Aberystwyth, and later professor at Durham, and 
finally at Cambridge, where his five years’ professor¬ 
ship served to put the young department on its feet 
with funds for a headquarters assured. In 1906 he 
went from Cambridge to the Board of Agriculture. 
The War provided much scope for his talents as an 
administrator. In 1916 he produced his well-known 
survey of German agriculture and indicated the lines 
which British farmers might usefully follow to meet 
the national emergency. When the Food Production 
Department was set up, he was put in charge of it, 
and the success it achieved was largely due to his 
wise guidance and tactful management. A record of 
the work accomplished and its post-War lessons is to 
be found in his book “Food Production in War”. 
In 1919 Sir Thomas was appointed to the Develop¬ 
ment Commission, becoming vice-chairman ten years 
later. Much of the success of the present system of 
agricultural education and research is due to him. 
He was one of the earliest members of the Agricultural 
Education Association, and was the first president of 
the newly constituted Section M (Agriculture) of the 
British Association at the Dundee meeting in 1912. 
His presidential address at the meeting was “Early 
Associations for promoting Agriculture and Improving 
the Improver”, The work of a great ‘improver 1 has 
been suitably recognised. 

Rent Louiche Deafootaines, 1751*1893 
Among the names of the many eminent naturalists 
who have worked in the Jardin des Plantes is that 
of Ren4 Louiche Desfontaines, the botanist, who 
died on November 16, 1833. A contemporary of 
Antoine Laurent de Jussieu, after attending the 
college at Rennes, he went to Paris to study medicine, 
and there came into contact with" Louis-GtiiUattme 
LeMonnier (1717-1799), professor of botany in wfeat 
wee then known as the Jardin du Rbi. In 1763 
Desfiontamee was eleoted a member of the Academy 
of Sciences and that same year set out oh a botanical 
North Africa. After spending two 
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years exploring Tunis and Algeria, he returned home 
with valuable collections in all departments of natural 
history, and in 1786 was chosen to succeed Le 
Monnier as professor of botany, retaining that 
position when the title of the gardens was altered 
to the Jardin des Plantes. In spite of the Revolution, 
he continued to prosecute the study of botany with 
vigour and contributed many memoirs to the newly 
organised Academy of Sciences. Among these was 
his paper on the structure of monocotyledons, read 
in 1796. In 1708 ho published the first number of 
his “Flora Atlantica” and this was succeeded by a 
catalogue of the plants in the Jardin des Plantes, 
and a work on the history of trees and shrubs which 
could be cultivated in Franoe in the open air. He 
continued his active work until he was more than 
seventy years of age, and his researches were only 
brought to an end by the failure of his sight. He 
married late in life, but had one daughter who 
contributed much to his comfort in his last years. 

Cosmic Rays 

In his inaugural address on “Cosmic Rays”, 
dolivered at B irk beck College, London, on November 
2, Prof. P. M. S. Blackett gave a comprehensive 
survey of the history of the subjeot. In historic 
order the three main methods of experiment are (a) 
that in which the ionising energy of the radiation is 
measured at great heights in the atmosphere and great 
depths below water—in the former case the ionisation 
is 100,000 times greater than in the latter ; (b) that 
in which an idea of the physical nature of the radia¬ 
tion was first obtained, when widely separated Geiger- 
Muller counters gave simultaneous impulses in the 
Bothe-KolhOrster experiments ; and finally (c) the 
application of the Wilson cloud chambers to the 
problem by Skobelzyn, Anderson, Auger, Kunze, 
Ooohialini and himself. The last method is un¬ 
doubtedly the most powerful and direct in studying 
the nature, if not the origin, of the radiation. In 
Prof. Blackett’s own work, the great economy was 
introduced of making the ionising particle or radiation 
set off its own photographic recording devices. The 
interpretation of these records remains at the moment 
a matter of some difficulty. Their beauty has removed 
the scepticism concerning the existence of the 
positively charged partiole of electronic mass, but 
there remain the problems of the interrelation of the 
individual members of each group in the Bhowers to 
each other and of the showers amongst themselves 
occurring in separated localities. 

Speaking of larger scale experiments, it is sur¬ 
prising what deductions can be drawn from the 
negative result, that after suitable allowances are 
made, there is no greater variation of the ionisation 
with time than 1 part in 1,000. The particles therefore 
do not come from the sun; if not from the sun, 
then not from the stars, or from within the stars, 
and from their isotropism not from our galaxy, and 
if not from ours not from ‘anybody else’s’, as galaxies 
are probably all alike. The idea of their being our 
special property is too Ptolemaic. Thunderstorms 
oamioiaccount for the whole phenomenon, and thus 
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Blackett leans towards the theory which describes 
the motion of radiation, formed at a time when the 
laws of physics were different, within a closed universe 
for which the total absorption is equivalent to only 
7 cm. of water. We are on surer ground in discussing 
the nature of the radiation. leaving the origin of 
the primary radiation for a moment, it is certain 
that in high altitudes partioles of energy 10 10 electron 
volts are entering the earth’s, atmosphere. The 
majority of these come from the west, showing that 
they are positively charged. An estimate can be 
made that these positivo electrons which are so rare 
on earth fill the universe, and that they constitute a 
thousandth of its mass. A further point of interest 
comes from the work of C. W. Gilbert at the 
laboratory at Jungfraujoch. Gilbert finds that a 
study of the curves of energy distribution with 
numbers of all the secondary particles shows that 
the average energy decreases downwards. The 
conclusion seems to be that in the process of forma¬ 
tion of these positive and negative secondary particles, 
the law of conservation of energy is obeyed not only 
statistically but also in every interaction. 

Mount Everest Expedition of 1933 

At a meeting of the Royal Geographical Society 
on November 6 , Mr. Hugh Ruttledge described the 
Mount Everest Expedition of 1933, of which he was 
leader. The party left for the 350-mile march across 
Tibet on March 12, The plan this year was to make 
a slow advance up the East Rongbuk glacier to 
enable both Europeans and porters to acclimatise 
without strain. On May 22, five Europeans and 
twenty porters established Camp 6 at a height of 
25,700 ft, on the North ridge, 5(H) ft. higher than this 
oamp had been placed before. The party had to 
descend on May 24, tmt on May 28 a fresh party 
went up, and on May 29 Wyn Harris, Wager and 
Longland with eight porters managed to carry a 
single tent and stores to a height of 27,400 ft,, where 
Camp 6 was established. Next day Wyn Harris and 
Wager made the first assault. About two hours 
beyond Camp 0 they found an axe lying on exposed 
slabs. It is quite certain that this axe must have 
belonged to either Mallory or Irvine, and it probably 
marks the scene of a fatal accident. Wyn Harris and 
Wager started at 5.40 a.m. in great cold, and lost 
much time in attempting to climb the second step, 
which was found to be impossible. They decided 
that it would be better to have a final look at the 
second step so as to be able to report accurately 
to Srnythe and Ship ton, who had meanwhile come 
up to Camp 6 ; the latter would then be able to 
make their assault with undivided minds. They 
finally reported to Srnythe and Shipton, and con¬ 
tinued down to Camp 5 for the night. 

Next day there was a heavy fall of snow and 
Srnythe and Shipton were not able to make their 
attempt until June 1 , The slabs were in a very 
unsafe condition. Shipton collapsed with internal 
trouble near the first step but was able to find his 
way down alone; and Srnythe carried on, He 
reached exactly the same point jas Wyn Harris and 


Wager at 10 a.m. He would probably have had 
sufficient time in which to reach the summit and 
return, but the extra snow on the slabs made them 
absolutely unclimbable. He got baok safely to Gamp 
6 and spent his third night there, alone. He actually 
managed to sleep for thirteen hours and descended 
safely next day through appalling weather to the 
North Col. The monsoon was already in full swing, 
but in the hope that a break might occur a third 
attempt was organised and begun on June 11 . By 
now Mount Everest was practically a snow peak ; 
even the North Col could not be approached, for the 
fixed jopea were buried to a depth of two feet and 
avalanches were falling regularly. Freeh snow fell 
every day, and it was soon realised that it was useless 
to stay on. Both local opinion and that of the 
meteorologist in Calcutta held that once the monsoon 
has set in, Mount Everest is very unlikely to get 
rid of its mantle of snow until the west winds of 
Tibet re-establish themselves at the end of September, 
by which time the days are too short and tho cold 
is too intense for climbing operations. The Expedition 
therefore left Base Camp on July 2. 

Germination of Seeds 

In his Friday evening discourse at the Royal 
Institution on November 3 on “Germination of 
Seeds”, Sir Arthur Hill discussed the many ingenious 
devices for the protection of the seed and equally 
ingenious arrangements for tho escape of the embryo 
on germination, which are found in plants. At one 
end of the scale are the plants, such as mangroves, 
the seeds .of which germinate while still attached to 
the parent tree, tile young seedlings dropping off into 
the mud. The great majority of seeds, however, have 
some sort of protective coat. Sometimos it is com¬ 
posed of the outer layer of the seed itself, as in the 
tomato, and sometimes of the inner layer of tho 
surrounding fruit tissue, as in the plum and tho 
cherry. In the former, under suitable conditions< 
the seed-coat becomes soft through absorption of 
water and the radicle emerges through the micropyle. 
In the second type, various devices have been 
evolved to allow of the escape of the seed or seeds 
enclosed in the hard inner wall of the fruit or 
endocarp, In the plum, the stone or endocarp splits 
into two halves, while in other oases a shutter-like 
valve is thrown off by the germinating seed. In the 
North American tupeios (Ny&sa), there is one seed and 
one shutter, and from this type a series can be traced 
with an increasing number of seeds and corresponding 
shutters, to the case of Dcuvidia, where there are 
seven or more seeds in each endocarp. Here the 
problem of overcrowding becomes acute, and many 
of the seedlings die. Other plants employ such 
devices as plugs or lids, for example, H4ppatia f 
HcBnwtostaphia , Dracontorrielon, etc., which are thrown 
off, leaving a ‘window’ for the escape of the seedling. 
Here again, when there are many seeds, deaths occur 
owing to overcrowding, the extreme case of which 
is the Brazil nut, BerthoUetia, where there cure fifteen 
to twenty seeds enclosed in a hard woody fruit ; as 
all germinate at once, only one of the ‘prisoners' 
survives. 
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Chemical Tests for Vitamins 

At a meeting of the Society of Public Analysts 
on November 1, a discussion was held on “The 
Chemical (as distinct from Physiological) Tests for 
Vitamins”. Mr. A. L. Bucharaoh, in opening the 
discussion, outlined the present state of knowledge 
of the ohemistry of the individual vitamins, of which 
one, vitamin C, has been synthesised. Of the others, 
most is known about the constitution of oalciferol 
(vitamin D) and vitamin A. He enumerated such 
chemical tests a a have boon used or suggested for 
the estimation of vitamins, of which the two moat 
important are the Tillmans Harris test for ascorbio 
acid (vitamin C) and the antimony trichloride tost 
for vitamin A. Dr. Leslie Harris, discussing the most 
accurate methods of applying the antimony trichloride 
test for vitamin A, said that for quantitative work 
it is essential to saponify the oil, substanoes inter¬ 
fering with the production of the blue colour being 
removed by hydrolysis. For vitamin C ft quantitative 
method based on the use of Tillman’s indophenol 
indicator has been made more nearly specific by a 
preliminary removal of interfering reducing sub¬ 
stances. Prof. J. C 1 . Drummond directed attention 
to certain defects in the B.P. procedure for the anti¬ 
mony trichloride test. The colours should be matched 
at the period of maximum intensity, and reliable 
results can only be obtained with the unsaponifiable 
matter. Mr. Norman Evers showed that even the 
blue value of the unsaponifiable matter of cod liver 
oil might not be the true vitamin value. He pleaded 
for uniformity in the method of expressing results. 
Mr. S. K. Crews and Mr. S. J. Cox read a paper on 
the relationship between the Carr-Prioe value and 
328 mjx absorption coefficient of preparations con¬ 
taining vitamin A. Thoy showed that the purification 
of vitamin A products removes substanoes which 
inhibit the blue colour and that eventually the ratio 
of the Carr-Prioe blue colour value to the ultra¬ 
violet absorption coefficient rises and tends to become 
constant. 

The Vitamin B Complex 

The present position of research, both chemical 
and physiological, on the water-soluble B vitamins 
was outlined by Prof. R. A. Peters, Whitley professor 
of biochemistry in the University of Oxford, on 
November 3 at the twenty-third Bedson lecture 
delivered at Armstrong College, Newcastle upon 
Tyne. After alluding to the discovery of the vitamins, 
and the methods of biological assay employed, Prof. 
Peters sketohed the processes used by van Veen, 
Ohdake, Windaus, and by his own co-workers for 
the isolation and purification of vitamin B, from 
rice polishings or yeast, including his own method of 
selective precipitation as phosphotungstate in solu¬ 
tions of varying pH value, tracing the increase of 
activity in the concentrates, culminating in the various 
crystalline preparations of the workers mentioned 
above, * He dealt them with the chemical analyses, 
X-ray crystallographic, and absorption spectra studies 
of these substances, indicating how his material from 
$*east differed in activity, and also in carbon and 


sulphur content, from that prepared from rice polish¬ 
ings. Finally, Prof. Peters set out the evidence, often 
conflicting, for the elucidation of the chemical 
natures and biochemical r61ee of the B lt B t and B« 
factors in relation to the oxidation processes and 
enzyme systems of brain tissue. 

Association of Scientific Workers 

The report of the Executive Committee presented 
on October 28 to the Council of the Association of 
Scientific Workers is a document containing a record 
of sustained and useful work. The outstanding event 
of the last half-year has been the formation in con¬ 
junction with the British Science Guild of the Par¬ 
liamentary Scioneo Committee. The Association has 
also taken an active part, with other scientific bodies, 
in the endeavour to save the Research Association of 
British Rubber Manufacturers from disintegration. 
To that endeavour has been added an inquiry as to 
the best means of stabilising the finances of the 
industrial research associations generally. In this 
connexion, the Association has joined with the 
British Science Guild in the appointment of a joint 
committee ; and when the labours of that body are 
completed it is probable that it will report to the 
Parliamentary Science Committee with the view of 
taking action. During the period under review, the 
University Degrees Bill, promoted by the Association, 
has receivod its second reading in the House of Lords 
without division ; but it is not likely to reach the 
Statute Book before the session closes. A publication 
of which the Association may well be proud is 
“Science in Parliament”, a summary of all affairs 
relating to science dealt with in Parliament. Another 
achievement has been the establishment of a publicity 
bureau. 

Sir Edward Frankland Memorials at Lancaster 

On October 23 tho Mayor of Lancaster (Mrs. A. E. 
Helme) opened the new technical workshops and 
craft rooms at Meeting House, and later formally 
opened the new Frankland Laboratory at the Storey 
Institute, Lancaster. The Laboratory, which will be 
devoted to chemistry, was founded in memory of 
the late Sir Edward Frankland, the eminent chemist, 
Frankland was bom at Church town in Lancashire 
in 1825, but at an early age went to live in Lancaster. 
He studied chemistry under Playfair, Bunsen and 
Tyndall, and after carrying out some research under 
Liebig at Giessen, was elected professor of chemistry 
at Owens College, Manchester. Later he worked in 
London at St. Bartholomew’s Hospital, the Royal 
Institution and at the School of Mines. Ho was 
elected a fellow of the Royal Society in 1853 and 
in 1894 he was awarded tho Copley medal. On 
January 18, 1933, the anniversary of Frankland*s 
birth, it was proposed to found a Frankland Society 
in Lancaster (see Nature of February 11, p. 197). 
The proposal was adopted and the Lancastrian 
Frankland Society came into being with Prof. H. E. 
Armstrong, Frankland’s oldest living pupil, ag 
president. The syllabus for the session 1933-34 of 
the new society has recently been issued. The 
meetings are to be held about once a month in the 
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Storey Institute. An interesting series of lectures 
has been arranged, not restricted to chemistry, but 
likely to attract scientific workers and all interested 
in the progress of science, 

Civil Engineering in Local Government 
Sib Henry Maybury delivered his presidential 
address to the Institution of Civil Engineers on 
November 7, dealing with aspects of engineering 
associated with local and central government adminis¬ 
tration in Great Britain. Up to about forty years 
ago, county and local engineers and surveyors wore 
often part-time officers only. The Locomotives on 
Highways Act, 1896, by permitting a speed of 12 
miles an hour upon the highways, gave great impetus 
to the construction of the motor-car j this type of 
traffic imposed a strain upon the roads, which had 
never been designed or constructed for it, and indeed 
had received little or no attention since the com¬ 
mencement of the railway era. The Motor Car Act, 
1903, allowed increases! speed and greater freedom 
to the motor vehicle, but gave no relief to highway 
authorities and their officers. Under the Develop¬ 
ment and Road Improvement Funds Act, 1909, the 
Road Board was established primarily to receive 
the moneys derived from this taxation, and to allocate 
them to local authorities for road improvement 
works. In 1919 the Ministry of Transport was 
established, with control of all forms of transport, and 
in 1920 the passing of the Roads Act made it possible 
for contributions from the Exchequer to be made to 
local authorities towards the cost of the maintenance 
and minor improvement of classified roads, further 
sums being made available for necessary road and 
bridge construction and for major improvements. 
Speaking of the development of the love of travel 
in post-War years. Sir Henry said that whilst each 
person in Greater London travelled on an average 
283 times on one or other of the rail and road services 
in 1912, in 1932 the number of journeys per person 
had risen to 482. In conclusion, Sir Henry said that 
there are on the roll of the Institution of Civil 
Engineers nearly 11,000 members resident in all 
parts of the world, and he appealed particularly to 
the younger members to fit themselves adequately 
for the responsibilities of their profession, 

A Three Million Volt Testing Laboratory 
The Compagnie, G6n£rale d’Electro-C4raroique 
manufactures high-voltage insulators at Ivry, near 
Paris.' In 1923, it erected the first million volt 
testing laboratory in Europe. It has now installed 
new plant which enables it to produce electric 
discharges up to three million volts, the rate of pres¬ 
sure rise being adjustable to any required speed. 
Tfhe discharges are recorded by a 60,900 volt cathode 
ray oscillograph. The building, which has no windows 
through its walls, measures 118 ft. in length, 65 ft. 
ui width and 59 ft. in height. In the Electrical Review 
of October 27, there is a picture giving a general 
rkm of the inside of the laboratory. The roof is 
carefully connected to earth in such a way that the 
building forms a Faraday cage. The transformers 
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giving a million volts have been improved. The 
discharging spheres are 39 in. in diameter. The new 
artificial lightning producer is built up of one hundred 
0-5 microfarad, 30,000 volt condensers mounted ill 
the form of a tower, one above the other. The earth¬ 
ing circuit of the condenser is completely independent 
of that of the building. The earthing plates are sunk 
in the underground water of the Seine and are 
connected with the condensers by means of two pits. 
With all the condensers coupled in series, a maximum 
of 3,000 amperes at three million volts can be obtained. 
The total energy of the discharge is 22,600 joules 
and the maximum instantaneous power developed is 
about nine million kilowatts. To measure the poten¬ 
tial of the arc, two brass balls each having a diameter 
of 6-5 feet and weighing about 10 cwt. are employed. 
At three million volts the length of the spark exceeds 
thirteen feet. 

Electrically Propelled Tugs 

The two tugs, the Acklam Cross and the Lectro , 
recently put into service, are interesting owing to 
the fact that they are both eleetrioally propelled 
and, furthermore, the first two tugs in Great Britain 
utilising the electric drive. As the Acklam Cross 
also has a battery for starting the main Diesel 
engines, for which purpose the generators are used as 
motors, it has another claim to distinction, for this 
is the first occasion that such an arrangement has 
been used aboard ship. These two tugs will be used 
on different services, as the Acklam Cross , owned 
by the Tees Towing Co., Ltd., will be on general 
towage work, whilst the Lectro , owned by the Union 
Lighterage Co., Ltd., will operate on the Thames, 
towing oil barges between Shell Haven and Fulham. 
Although the above-mentioned craft are the first of 
their type in Great Britain, there are more than 
fifty electric tug boats in the United States, as well 
as a mimber in Europe, and the total number of 
electrically driven ships in the world is considerably 
more tlian two hundred. Out of this number, there 
are now three, including the new tugs, operating 
entirely in British waters, the other one being the 
R.M.S. Lochfyne , a small passenger ship completed in 
1931. All these vessels have Diesel electric propelling 
machinery. It is significant that even in the present 
time of economic depression, machinery has been 
adopted higher in first cost than the steam engine 
or direct Diesel drive, and it remains to be seen if 
the advantages claimed for the electrically driven 
tug will be proved, and result in its adoption in 
the future on a much wider scale than at present 
in the British Isles. 

Awards of the Institution of Civil Engineers 

The following awards of the Institution of 
Civil Engineers have recently been made for 
papers read during the session 1932-33. For 
papers read and discussed at ordinary meetings i 
A Telford gold medal f and the Indian premium 
to Mr. Robert Mair (Calcutta); wGeorge Stephenson 
gold medal and a WUbb prfe* to Mr; H. W/ It 
Richards (London); a Telted pwanium iototly 
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to Messrs, G. Howard Humphreys (London) and 

I. M. E. Aitken (British Guiana); a Telford pre¬ 
mium jointly to Messrs. A. D. Butcher (Egypt) 
and J. D. Atkinson (Egypt); a Telford premium 
jointly to Messrs. R. V. Allin (Essex) and Maurice 
Nochshen (London); a Telford premium jointly to 
Prof. A. H. Gibson (Manchester) and Mr. William 
Cowen (Manchester) ; Telford premiums to Messrs. 
H. C. E. Cherry (Rangoon, Burma), F. W. Furkert 
(Wellington, N.Z.), and H. A. Lewis-Dale (London); 
a Crompton prize to Mr. C. M. Nome (London). For 
papers published without discussion as ‘selected 
engineering papers’ : A Telford premium to Mr. A. C. 
Vivian (London); a Telford premium jointly to 
Messrs. R. D. Duncan (Belfast) and E. M. R. Jones 
(London ); a Telford premium jointly to Mr. J. S. 
Lovery (Oxford) and Prof. R. V. Southwell (Oxford); 
Telford premiums to Messrs. Alfred Bailey (London), 

J. B. M. Hay (Ilkley), Harris Booth (London), L. R. 
East (Victoria, Australia), and C. G. Watson (London). 
For papers read by students : The James Forrest 
modal and a Miller prize to Mr. I. C. Easton (Glasgow); 
the James Prescott Joule medal and a Miller prize to 
Mr. Norman Parry (Newcastle upon Tyne); Miller 
prizes to Messrs. J. A. Fisher (London), Herbert 
Bruce (Glasgow), C. M. Roberts (Glasgow), F. B. S. 
Grimston (London), J. S. Williams (London), P. W. E. 
Holloway (London), A. C. Buck (London), and 
W. M. Ogden (Manchester). 

Index to the Mathematical Gazette 

We have received an Index to Vols. 1-15, 
1894-1931, of the Mathematical Gazette. ' Since the 
late Mr. W. J. Greenstreet was editor from the 
later numbers of Vol. 1 to the earlier numbers of 
Vol. 16, the index is in effect a monument to his 
life’s work. It is an elaborate volume of xii-f 164 
pages, produced with great care. Of the most 
important sections, one lists about 600 articles, one 
about 1,000 notes, and one about 1,800 reviews. 
The last shows the standing of the Gazette with mathe¬ 
matical publishers at home and abroad, and the 
wealth of expert criticism which it secures for its 
readers. There is no attempt at a subject classifica¬ 
tion of articles or notes, but where a title is uninform¬ 
ative, the compilers have inserted a brief indication 
of the contents; they have also given cross-references, 
and by an occasional sly extract added a touch of 
humour to their matter-of-fact pages. Although 
complete sets of the Gazette are scarce, the publishers 
(Messrs. G. Bell and Bona, Ltd.) and the Mathematical 
Association hold a considerable stock of individual 
numbers, and anyone whose interest is aroused by 
entries in this fascinating index will probably be 
able to satisfy his curiosity. 

Patent Procedure 

Under the title “Practical Hints on the Patenting 
and the Development of Inventions” an interesting 
and usefiil booklet has been issued by the Imperial 
Patent Bervioe, First Avenue House, HighHolborn, 
Lond<ni, W.C,l. The principal of the Service is Mr, 
1L E. J. Gheury de Bray, Author of books on hyper- 
be^caad expoM a number of papers 


on astronomical and engineering subjects, including 
contributions to these columns upon possible secular 
changes in the velocity of light. The work of the 
Service is distributed between three seotions dealing 
respectively with research, patents, and economics 6 r 
development. The second edition of the pamphlet 
just published affords helpful guidance respecting 
patent procedure, and also information on trade 
marks, designs and copyright. 

Environment and Race 

In “An Atlas of Environment and Race” (Univer¬ 
sity of Chicago Bookshop, 40 cents), which is issued 
to accompany a course of lectures broadcast from 
Chicago by Prof. Griffith Taylor, is a series of 
110 maps, of which 65 have not previously been 
published. The series, in addition to tho maps of 
racial distribution usually accompanying the dis¬ 
cussion of this topic, covers matters such as land 
elevation, climatic variation, vegetation, strati- 
graphical evidence and cultural distributions. As a 
whole, tho series is both original and stimulating. 
The course is designed to prove the ‘zones and strata’ 
theory, in which, adopting the criteria of skull form 
and hair character, it is argued that the races of the 
world are arranged in five zones about central Asia— 
a theory already advanced by Prof. Taylor in his 
“Environment and Race” (1927). Prof. Taylor 
stresses the paramount importance of the study of 
race to-day on the ground that two thirds of the 
world is occupied by coloured peoples “often chafing 
under European domination”. 

New Sunspot Cycle 

A message from the New York correspondent of 
tile Times , published in the issue of November 4, 
announces that the beginning of a new sunspot cycle 
is reported at Mount Wilson. At the present time, 
sunspot activity is at a minimum, and it would be 
difficult to ascertain definitely the beginning of the 
new cycle, which might be masked by a minor 
fluctuation, but for the fact that the spots in a new 
cycle tend to occur in high latitudes (as shown by 
the well known ‘butterfly* diagram), and, more 
definite still, the magnetic polarity of the spots 
changes alternately in successive cycles. The Green¬ 
wich reoords show a small pair of spots in a moderately 
high latitude (30°), and presumably the Mount 
Wilson observers have determined its polarity and 
found it to be that of the new cycle. That the new 
sunspot maximum will bring a maximum of dis¬ 
turbance to the earth’s magnetio field is well estab¬ 
lished, but the correlation with other phenomena is 
less oertain. 

Announcements 

DR. Herbert Levinstein will deliver the fifth S. M. 
Gluokstein memorial lecture before the Institute of 
Chemistry on Friday, Deoember 15, at 8 p.m. The 
subject of Dr. Levinstein’s lecture will be ‘‘The 
Chemist as a Directing Force in Industry”. 

‘ Mr. Wharton Huber, associate curator of birds 
and mammals in the Academy of Natural Sciences 
of Philadelphia, has retumed from a six months* 
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expedition to California, the objeot of which was to 
make a survey of the faunal geography of that State, 
with special refarenoe to type localities. Through the 
courtesy of the California Game Commission, he was 
enabled to secure a number of interesting mammals 
for the Academy's laboratory collections, including 
specimens of the dwarf elk which is now found only 
in Kern and Colusa counties, California. 

The Lawes Agricultural Trust Committee has 
appointed Mr. Geoffrey Samuel to be mycologist to 
the Rothamsted Experimental Station in the Depart¬ 
ment of Plant Pathology, in succession to Dr. R, H. 
Stoughton, now professor of horticulture at Reading. 
Mr. Samuel is plant pathologist at the Waite Agri¬ 
cultural Research Institute, Adelaide, Australia, and 
has had a distinguished career, first at the University 
of Adelaide, and then at the Waite Institute. He 
is especially well known for his work on manganese 
deficiency as a cause of plant disease and for his 
investigations into diseases of cereals, tomatoes and 
fruit. 

At the annual general mooting of the Loudon 
Mathematical Socioty to be held in the rooms of the 
Royal Astronomical Socioty, Burlington House, at 
5 p.m. on Thursday, November 16, the retiring 
president. Prof. A. C. Dixon, will deliver his presi¬ 
dential address entitled “The Problem of the 
Rectangular Plate*'. 

The fifth of the series of exhibitions at the Royal 
Photographic Socioty under the general title of 
“Photography in the Sorvice of Mankind*' is devoted 
to agriculture and fisheries. The exhibition may be seen 
at the Society's galleries at 35 Russell Square, W.C.l, 
until November 30 ; it is open daily to the public 
from 10 a.m. until 6 p.m. On Wednesday evenings 
during the exhibition, programmes of cinematograph 
films of agricultural, horticultural and fisheries topics 
are being shown. Admission to these meetings is by 
free ticket only, to be obtained from the Secretary, 
Royal Photographic Society, 36 Russell Square. 

The ninth annual Norman Lockyer lecture, 
established by the British Science Guild as a means 
of periodically directing the attention of the public 
to the influence of science upon human progress, 
will be given by Prof. E. V. Appleton, Wheatstone 
professor of physics in the University of London, 
in the Goldsmiths* Hall, Foster Lane, London, 
E.C.2, on Thursday, November 28, at 4.30 p,m. 
The subject of the lecture will be “Empire Com¬ 
munication". Tickets, for which there is no charge, 
are obtainable on application to the Secretary of the 
British Science Guild, 6 John Street, Adelphi, W.C.2, 

A series of lectures and demonstrations on 
tropical hygiene, which are intended for men and 
women outside the medical profession proceeding to 
the tropics, will be given by Lieut.-Col. G. E. F. 
Stammers, on December 4-13, at the London 
School of Hygiene and Tropical Medicine. The 
course comprises eight lectures, which will be held 
from 5 to 6.30 pm. on each day. These courses of 
instruction, in addition to providing^simple rules for 


guidance in regard to personal hygiene in the tropics, 
will also embrace a short account of some of the 
more common diseases, with advice in regard to 
measures of protection and self-treatment. Further 
particulars can bo obtained from the Secretary, 
London School of Hygiene and Tropical Medicine, 
Keppel Street, Gower Street, W.C.L 

The Ministry of Health has issued a special circular 
relating to blindness (Circular 1353) in which the 
necessary qualifications of medical practitioners 
certifying blindness are detailed, the manner of 
certifying is described, and the official definition of 
blindness is explained at some length. 

The results of research work carried out at the 
Onderstepoort Veterinary Research Station, Pre¬ 
toria, which havo hitherto been published in the 
form of annual reports, will in future be published 
quarterly in a new journal, the Onderstepoort Journal 
of Veterinary Science and Animal Industry , the first 
number of which has boon issued (July 1933). In 
format, it resembles the annual reports, of which it 
is a direct continuation, and is edited by the director 
of tho Institute, Dr. P. J. du Toit. The Journal 
is published by the Government Printer, Pretoria, 
at tho price of 6 «. per number. 

The Imperial Bureau of Animal Health announces 
that the immediate issue of the first number of the 
Index Veterinarius will be undertaken, provided an 
adequate number of subscribers is forthcoming. 
This work, which will be issued quarterly, is a com¬ 
plete index to publications relating to all branches 
of veterinary research. The Imperial Bureau also 
publishes the monthly Veterinary Bulletin . Sub¬ 
scriptions for either publication, £4 and £2 respec¬ 
tively per annum, should be forwardod to the 
Veterinary Laboratory, Ministry of Agriculture and 
Fisheries, Woybridge, Surrey. 

Mb. E. Ower has written taking exception to the 
notice of his book “The Measurement of Air Flow" 
which appeared in Nature of October 7, p. 668. 
The writer of the notice states that his criticism os 
to confusion in the coefficient a, on second reading, 
cannot bo justified. The coefficient on p. 110 is 
correctly defined on p. 79 . 

Applications arc invited for the following appoint¬ 
ments, on or before the dates mentioned:—A 
principal of the Domestic Science Training College, 
Leicester—The Director of Education, Education 
Department, Newarke Street , Leicester (Nov. 20 ). 
A part-time demonstrator in physics at the London 
(Royal Free Hospital) School of Medicine for Women 
—The Warden and Secretary, 8 Hunter Street, 
Brunswick Square, London, W.C.l (Nov. 28). An 
assistant librarian in the Museum of Practical 
Geology—The Director, Geological Survey and 
Museum, 28 Jermyn Street, London (Nov. 27). An 
assistant investigator of roof control and haulage in 
South Wales coal mines (Safety in Mines Research 
Board)—Under Secretary for Mines, Establishment 
Branch, Mines Department, Dean Stanley Street, 
London, S.W.l (Nov. 30). 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of $ rejected manuscripts intended for this 
or any other part of Nature, No notice is taken 
of anonymous communications .] 

A Suggested Explanation of (3-Ray Activity 
The (3-ray activity of radioactive bodies has until 
now proved to be a very baffling problem. The points 
at issue aro summarised in Gamow’s “Constitution 
of Atomic Nuclei”, etc. (pp, 52-54), and in “Radia¬ 
tions from Radioactive Bodies” by Rutherford, 
Chadwick and Ellis (p. 385). They are also discussed 
at some length by Bohr in his Faraday lecture (1930). 

Briefly speaking, tho chief points under discussion 
are the following : the disintegration electrons ((3-rays) 
from a radioactive body are not ernitte<l with a single 
velocity as in the case of a-rays, but show a distribu¬ 
tion of velocities over wide ranges, though the 
breaking-up of tho atom is a unitary process, as is 
proved by the fact that the life-period is definite 
and there is one cloctron for each disintegrating 
atom. It lias further btxm proved that the con¬ 
tinuous distribution of velocities is a nuclear process, 
and not due to action of the surrounding shell of 
electrons. 

It appears that the (3-ray disintegration admits 
of a very simple explanation on the basis of the 
recent experiments by Anderson and Neddenneyer, 
and Curie and Joliot on the production of positrons 
by the impact of hard y-rays with tho nuclei of 
elements. These experiments have been interpreted 
by Blackett and Occhialini as indicating the con¬ 
version of a y-ray quantum into an electron and a 
positron near the nucleus. Curie and Joliot have 
brought further evidence in favour of this view by 
showing that y-rays of thorium C # (energy 2 -6 x 10 * 
electron volts) are converted inside all matter 
into an electron (mass 9 x 10 18 gm., energy 
« 0-61 X 10* eF) and a positron (having the 
same mass and energy as the electron), tho excess 
energy being distributed as the kinetic energy of 
tho two particles, and the onergy of the residual 
quantum. They havo denoted this phenomenon by 
tiie term 'materialisation of light quanta’. They 
have further shown that a proton ia a complex 
structure, being a compound of the neutron and a 
positron. As pointed out by Blackett and Occhialini, 
this explains tho anomalous absorption of y-ray 
quanta observed by Gray and Tarrant, which Gentnor 
has found to commence with the y-ray possessing 
the limiting energy 1*1 million electron volts. 

The discovery, which is confirmed by so many 
workers, promises to be of great importance, as it 
establishes for the first time, on experimental grounds, 
the splitting up of a quantum into two charged 
partioles of opposite sign. Many astrophysicists have 
postulated the probability of the annihilation of the 
proton and the electron with their mass energies 
converted into quanta, but the actual prooess, as 
revealed by these experiments, seems to be very 
different. For the quantum breaks up into charged 
particles possessing opposite charges, but having 
equal mass, and the positron being absorbed by the 
neutron forms the proton which is thus seen to be 
complex* The phenomenon fa therefore not a 
‘^matemliBetkm of the quantum” as Curie and Joliot 


suggest, for the neutron appears to be the funda¬ 
mental mass-particle, but it consists in a splitting 
of the quantum into two fundamental opposite 
charges. We may call it ‘electro-division of the 
quantum’. 

Let us see how we can explain (3-ray activity. If 
the ‘electro-division of a quantum’ can be brought 
about by a nucleus when the quantum hits it from 
the outside, it is much more probable that the y-rays 
produced within the nucleus itself should bo com¬ 
pletely split up into an electron and a positron. 
Tho eloctron will come out as a (3-ray, but a positron, 
will not be able to come out if the conversion takes 
placo within the potential barrier. It will attach 
itself mainly to some one of the numerous neutrons 
which aro present- in the nucleus, and thus form a 
proton. The positivo chargo of tho nucleus will 
therefore bo increased by unity. 

It is not difficult to explain the continuous distribu¬ 
tion of |3-ray energy. Tho y-ray may suffer this 
‘internal electro-division’ anywhere within the 
nucleus, and hence tho velocities imparted to the 
resulting electrons may vary within wide limits. The 
exact mathematical calculation can be carried out- 
only when more data are forthcoming. The positron 
combining with tho neutron will give rise to the 
softer y-rays which are always prosont in a (3-ray 
disintegration. 

According to the above view, tho |3-ray emission 
is only a secondary process, the primary phenomenon 
which starts this chain of events being the generation 
of a primary y-ray. We can now ask ourselves: 
How is this y-ray generated T It must be due 
to the passage of an a-particle or proton from 
one barrier to another. Gamow, and also Condon and 
Gurney have postulated the existence of only one 
barrier in a radioactive nucleus for explaining the 
omission of a-rays, with definite volocity, but several 
lines of argument indicate that there may be more 
than one barrier present in the nucleus. When an 
a-partiole crosses from one barrier to the other, the 
y-ray responsible for the whole chain of events leading 
to the (3-ray disintegration is emitted. The life- 
period is therefore determined by tho time of leakage 
of an a-particle or proton from one barrier to another, 
and this explains why the life-periods of (3-ray 
bodies are of the same order os those of a-ray bodies, 
and havo a definite value. 

M. N. Saha. 

D. S. Kothaki. 

Department of Physics, 

Allahabad University. 

Oct. 20. 


A Method for the Measurement of Gaseous Reactions 

The velocity of reaction of a gas A with a gas B 
may be measured according to the following principle. 

The gas A is led through an orifice into a reaction 
space where it becomes mixed with the gas B. The 
partial pressure of B is maintained at such a value 
that the gas A is consumed before it reaches the 
wall of the reaction vessel. Let the number of atoms 
(or moleoules) of A entering the reaction space per 
second be n, and let the concentration of B, which 
we shall assume to be uniform throughout the 
reaction space, be c. The rate of reaction of A with B 
in each element of spaoe dv, will be given by 

koc'dv , 

where k is the velocity constant and c* is the 
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concentration of A at the place in question. The total 
amount of reaction in the reaction space will be 


kc 



taken over the whole reaction space, and does not 
depend upon the magnitude of this space, provided 
that the condition is fulfilled that the molecules of 
A react predominantly in the gas phase. The integral 

J c'dv (measured in appropriate units) defines the 

number N of atoms of A in the reaction space. In 
the stationary state, 

n kcN. 


The velocity constant k may therefore bo calculated 
if n and C are known and if at the same time the 
number N of molecules of A present in the reaction 
space in the stationary state, can he measured. 

Another way in which the method may be regarded 
is that the life period of the molecules of A in the 
reaction mixture is foimd as tho ratio of N to to, 
and that the velocity constant of the reaction is 
given by 



where L is the life period at a known concentration 
(c) of the reaction part nor B. 

Tho main point, experimentally, is the determina¬ 
tion of the stationary number N, which can be based 
on various principles. When A is a metal vapour, 
the absorption of the resonance line provides a very 
aocurate moans of measuring N. The principle has 
been realised for sodium vapour on this basis by 
L. Frommer, partly in collaboration with H. v. 
Hartel. The results are in tho course of publication. 

Another case that has been worked out is that 
when A is atomic hydrogen. Tho number N is 
measured here by adopting the mot hod used by 
Harteck and Goib 1 of observing tho transformation of 
admixed parahydrogen. This work, by Miss E. Cremor 
and J. Curry r , is also in the course of publication. 

It appears that the method has, when the detection 
of A is sensitive, a very wide applicability. Collision 
efficiencies ranging from 1 to 10 lft .should be capable 
of measurement. 

M. POLANYI. 

Victoria University, 

Manchester. 

Oct. 20. 

1 Z. pity*. Chem., (B), 15, llfl ; 1931. 


water by comparing the changes in its weight when 
placed in diluted sea-water and in artificial sea-water 
of tho same density but lacking calcium. The work 
was done at Roscoff. 



Fig. 1. 


Fig. 1 gives the results of throo typical experi¬ 
ments. Curve a shows the initial increase and 
subsequent dwrease in weight in 17 per cent sea¬ 
water, duo to absorption and loss of water. Curve b 
shows the rapid initial and slow subsequent gain 
in weight in 17 per cent sea-water lacking calcium. 
In this experiment calcium was added 25 hours 
from the beginning (at X) with a consequent rapid 
fall in weight. Curve c shows the weight changes 
of a third individual in 17 per cent sea-water. At 
the end of 21J hours (at V) the animal was transferred 
to calciuiri-free 17 per cent sea-water, with the 
result that its weight rose again almost to its previous 
maximum. 

It is clear that for Nereis diversicolor, as for 
Procerodea , resistance to immersion in brackish water 
depends on the presence of calcium in the environ¬ 
ment. The action of other ions is now being 
investigated. 

W. G. Ellis. 

Zoology Department, 

University of Birmingham. 

Oct. 18. 


1 Pantin, J. Exp, Biol,, 8, 88, 78, 82 : 1931. 

• McCuttiheon and Locke, J. Oen* Physiol., 18, 129; 

* Bchllcper, %, vtrgl. f hytiol.. 9 , 478; 1929. 

1 Beadle, J. Exp. Biol., S, 211 ; 1031. 


1928. 


Calcium and the Resistance of Nereis to Brackish 
Water 

Procerodea (Qunda) ulvce is a euryhaline platy- 
helminth which is able to withstand daily changes 
from sea-water to fresh-water in its estuarine habitat 
thanks to tho calcium content of the fresh-water. 
In fresh-waters lacking calcium the worm absorbs 
water, loses salts, and dies 1 . Similarly the per¬ 
meability to water of the cell membrane of sea 
urchin eggs is greater in the absence of calcium*. 

Nereis diversicolor is a euryhaline polychaete. When 
transferred from sea-water to brackish water its 
weight at first rises, then falls, and the worm survives*. 
Its atenohaline relative N. cultrifera treated in the 
same way swells, does not afterwards shrink, and it 
then dies 4 . 

I have tested the influence of calcium on the 
resistance of N, diversicolor to immersion in brackish 



Transfer of Fixed Nitrogen from Bacterium to Host 
in Soy Bean 

The two principal theories advanced to explain 
tho transfer of fixed nitrogen from bacterium to 
host in the bacterial symbiosis of the Leguminos® 
are, first, that transfer results from digestion of 
bactoriA by host enzymes, and secondly, that it 
arises from an excretion by the bacteria, into the 
host cytoplasm, of a part of their fixed nitrogen. 

No previous investigator appears to have examined 
the quantitative features of transfer. In the present 
work, inoculated soy bean plants have been cultivated 
under conditions precluding any access to external 
sources of combined nitrogen. Adequate samples 
of the population were taken at frequent intervals 
throughout the life history of the host, and on j 
occasion the nodules were removed m ‘ 
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made of (a) total nitrogen of plants alone, and (6) total 
nitrogen of nodules alone. The increase of (a) with 
time is a measure of the rate of transfer of fixed 
nitrogen into the plants from their nodules, while 
the increase of the sum of (a) and (6) gives an index 
of the rate of fixation of atmospheric nitrogen by 
the bacteria associated with the plants. 

The results reveal the existence of a definite 
quantitative relation between fixation and transfer. 
Throughout practically the whole life cycle of the 
host, the rate of transfer was persistently 80-60 per 
oent of the rate of fixation. During the first experi¬ 
mental period in which fixation occurred, as great a 
proportion of the nitrogen fixed was transferred out 
of the nodules as during the succeeding periods, 
indicating that there is little tendency for the products 
of fixation to be retained within the bacteria for a 
time before becoming available to the host. 

These results favour the theory of excretion, for 
it is feasible that a roughly constant proportion, 
apparently 80-90 per cent, of the fixed nitrogen 
should be excreted by the bacteria with little delay, 
and be taken over by the plant. On the other hand, 
transfer by digestion seems unlikely to produce 
the above quantitative relation between transfer and 
fixation, but would necessitate a lag in time between 
the two processes. 

In the final experimental period, transfer exceeded 
fixation, but tho very low rate of transfer during this 
period indicates that no accessory transferring 
mechanism of any importance came into operation 
towards the end of the host life cycle. 

Certain points oro being confirmed prior to publica¬ 
tion of full rosults. 

G. Bond. 

Botany Department, 

University of Glasgow. 

Oct. 20r _ 

Spectrum of the Night Sky and of the Zodiacal Light 
In a recent paper 1 , one of us has described the 
general nature of the spectrum of tho night sky 
as observed in India, and pointed out that besides 
the green line 6677 A. originating in atomic oxygen, 
there are many other lines which have also to be 
considered as general characteristics of the spectrum 
of the night sky at all latitudes of the earth. As 
has been emphasised by Lord Rayleigh, this spectrum 
is quite distinct from that of the polar aurora ; the 
second negative bands of nitrogen (N,+ ) which are 



Sto. 1, Spectrum of (a) eodtocal Ught plus night sky: total 
exposure, 27 hours ; (b) night »ky; exposure, 76 hours, 

a conspicuous feature of the spectrum of the polar 
aurora, are absent or only very faintly present in 
the night sky spectrum. 

During the early part of this year, we succeeded in 
obtaining exceptionally well-exposed spectra both of 
the night *sky and of the zodiacal light at Poona. 
Fig. .1* which was obtained with the spectrograph 
,' ; in. ihe paper referred to above, shows 
1*6#* mght sky (below) and that 


of the zodiacal light (above). The exposure for the 
night sky was towards the north at an angle of 20° 
above the horizon and lasted 75$ hours (April 12-26, 
1933), while for the zodiacal light it was mostly 
towards the west sky at the same angle and of 
duration 21J hours. (By an unfortunate oversight, 
the zodiacal light had superposed on it an additional 
6 J hours* exposure towards the north sky.) The 
night sky spectrum shows besides the 6677 line, 
more than thirty Mines* between 6000 A. and 3700 A.* 
two of which are on tho red side of 6677 A. The 



Fig, 2. Spectrum of night aky ; exposure, 181 hour* ; 
comparison spectrum, helium. 


strongest Mines* occur at 4840, 4690, 4653, 4424, 
4180 and 4085 A. and tho photographically brightest 
region of the spectrum lies between 4830 and 4530 A. 
The spectrum of the zodiacal light also shows the 
emission linos or bands observed in tho night sky. 
The plate used—Mimosa orthochromatic—was not 
sensitive to the red. 

Fig. 2 shows a spectrum obtained with a spec¬ 
trograph of higher dispersion (11*4 mm. between 
6876 A. and 3900 A.). Tho exposure lasted 181 
hours between March 7 and May 1, 1933. From a 
comparison with the spectrum of tho night sky 
observed by Dufay® in France, it is seen that there 
is almost on identity between the spectra as observed 
in India and in Franco, both os regards tho position 
of the lines and their relative intensities. 

It is generally hold that tho spectrum of the night 
sky contains a background of continuous spectrum 
with Fraunhofer lines. In the spectra we have 
obtained, there is no positive ©vidence of the existence 
of Fraunhofer lines. 

A fuller discussion of tho spectra will be published 
elsewhere. 

K. R. Ramanathan. 

J. V. Kahandikab. 

Meteorological Office, 

Poona, India. 

Sopt. 28. 

1 Ind, J, Pky»., 7, 405: 1932. 

» J. Pkw,, Ser. 7, 4, 221; 1932. 


Fluorination of Organic Compounds: 

Monofluoracetone 

In continuation of the work already described 1 we 
have recently prepared monofluoracetone. Interaction 
of monoch 1 oracetone and anhydrous th&Uous fluoride 
gave negative results. On converting, however, the 
chloro-compound into the corresponding iodo-deriva¬ 
tive and refluxing with anhydrous thaljous fluoride 
in presence of ether, the expected monofluoracetone 
has been isolated. Swarts* has described CF S . CO.CH a 
(trifluor-acetone), the boiling point of which is given/ 
as 21 -9° C., the boiling point of triohloracetone at 
704 mm. being 149° C. The substitution of three 
chlorine atoms by three fluorine atoms lowers the 
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boiling point by 127 °; tlvat is, on the average, by the | 
substitution of one chlorine by one fluorine, the 
lowering of boiling point is 42°-43° C. In the present 
preparation, the difference between the boiling point 
of monochloracetone (118° C.) and of monofluorace- 
tone (72° C., uncorreoted) is 46, which is not far off 
Swarts’s results. 

Further investigation on these lines on the pre¬ 
paration of fluorinated aldehydes and other analogous 
compounds is in progress. 

It appears that T1F may bo used as a fluorinating 
agent in cases of certain halogen substituted organic 
compounds. 

The details will appear in due course in the Journal 
of the Indian Chemical Society . 

P. C. IUy. 

P. B. Sarkak. 

Anit Ray. 

University College of 

Science and Technology, 

Calcutta. 

Oct. 4. 

1 Nature, 182, 173, July 20, 1033. 

» BuU. Clasfe <U$ ScL, 6 , 18, 17B. 


X-Ray Spectra in the Region 50-250 A. 

Using the concave grating methods previously 
described 1 , wo have now been able to follow the 
L-seriea of the X-ray spectra down to element 
No. 12 (Mg). For this element, the M-shell consists 
of only the two valency electrons. The L-series 
had formerly beon measured by several authors 
down to element No. 20 (Ca) with the plane grating 
method ; one separate lino belonging to this scries 
was found by Prins and Takens* for element No. 16 
(S). 

The plates for elements Nos. 19 (K) and 17 (Cl) 
show for oach element a nice doublet with very 
sharp lines measurable in many orders. Also at 
element No. 10 (8) the corresponding sharp doublet 
was found when a sulphate was placed on the anti¬ 
cathode. With pure sulphur on a copper anticathode, 
two rather strong and diffuse linos were obtained, 
one on the shorter aud one on the longer wave-length 
side of the sharp doublet. Element No. 16 (P) gives 
a group of five rather broad lilies in the region 
98-118 A. Elements 14 (Si), 13 (Al) and 12 (Mg) 
show very broad lines with a sharp limit on the short 
wave-length side. This limit, at 126, 170 and 250 A. 
respectively, seems to correspond to the absorption 
edge. This phenomenon may be interpreted as 
emission due to transition of electrons from the free 
levels of the crystal grating to an empty inner level. 
Quite an analogous structure is found in the K-eeries 
of the lighter elements, especially of element No. 
4 (Be). 

In addition to the more prominent lines mentioned 
above, the plates show several other lines belonging 
to these elements. A detailed report will be given 
elsewhere. 

MANKE SlEGBAHN. 

Torsten Magnttsson. 

Physics Laboratory of the University, 

Uppsala. 

Oct. 16. 

* JH. Sfegbthn, Proc. Phyt, Soe., 45, 699; 1033. 

• J. A. Pitas and A. J. Taken*,-Z. PA**, 77, 796; 1982, 


Structure of Chrysene and 1:2 : 5 ; 6-Dibeneanthracene 
in the Crystalline State 

The exact crystal analysis of these two compounds 
is of importance owing to the fundamental position 
occupied by the chrysene type of carbon skeleton in 
sterol and cestrin chemistry on one hand, and to the 
carcinogenic properties of dibenzanthracene on the 
other 1 . 

Following the complete determination of the 
anthracene and durene structures*, the obvious 
method consists of basing plane hexagon models on 
the chemical structure and endeavouring to obtain 
agreement between the measured and the calculated 
structure factors. 

Chrysene crystallises in the monoclinic system 
with a ^ 8-34, b - 6-18, c * 26 0 A.; p ~ 115-8°. 
The general planes are halved when h 4- k -f l is 
odd, and all the (hoi) planes are halved. The space 
group is therefore OJ* or O}, but the analysis given 
below indicates the former. Each of the four mole¬ 
cules in the unit cell may thus bo assumed to have 
the centre of symmetry pormitted by the chemical 
formula. The centre of the reflected (or rotated) 
molecule might lie either half-way along the o or 
half-way along the c axis, but the strong reflections 
from the (035), (037), (0315), (0317), etc., conclusively 
indicate the latter alternative. 

♦ 


-- B 


FIG. 1. 

Assuming a planar molecule of the anthracene 
type (carbon to carbon distance, 1 -41 A.), the follow¬ 
ing orientation has been found, which leads to good 
agreement between the measured and calculated 
values of about eighty structure factors. The long 
axis of the molecule OA (Fig, 1) is tilted about 10° 
away from the normal to the (001) towards the c axis, 
but remains practically in the plane of the (010), and 
the cross axis OB makes an angle of about 16° with the 
& axis of the crystal. The plane of the molecule is 
thus near to the (203) plane, which is found to give 
much the strongest reflection observed in the crystal. 

1:2:5: 6-Dibenzanthracene has a face oentred 
pseudo-orthorhombic lattice, but the intensities of the 
(hoi) reflections show that the system is really mono- 
clinic with a « 6-59, b «• 7-84, c » 14-17 A. ; 
P ** 103*5°, The only halving is the (010), so that 
the space group is CJ A or 02 with two molecules per 
unit cell. The strong tendency for the crystals to 
develop on the (001) plane in the form of very large 
thin flakes makes the accurate measurement of 
intensities a difficult matter, but the enhancement 
of certain orders such as the (0013), and some of the 
(hk 6) and (hkl) reflections, together with the cell 
dimensions, are sufficient to show that the molecules 
again stand nearly upright on the (001) plane. Much 
the strongest reflection from the crystal is grveak by 
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the (020), showing that the planes of the molecules 
must lie near to this crystal plane. The structure 
is thus similar to chrysene if the a and b axes are 
interchanged. The detailed proof of these structures 
will be given later, but it may be noted that the 
results seem sufficiently good to justify the assumption 
of a regular plane hexagon structure for these mole¬ 
cules. 

Wo are greatly indebted to Dr. J. W. Cook of 
the Research Institute, The Cancer Hospital (Free), for 
supplying pure specimens of these compounds, and 
to Mr. J. D. Bernal for some preliminary crystal data 
for ohrysene. 

John Ibaix. 

J. Montkath Robertson. 

Davy Faraday Laboratory, 

Royal Institution. 

Oct. 13. 

1 Cook, Hteger, Konnaway and Mayneord, Proe. Hoy. Soc., B, 
111, 465 : 1032. 

9 RoberUon, Proe. Roy. Soe. t A., 140, 79 ; 141, 504 ; 1083. 


The following preliminary optical examinations 
have been mode. Chrysene crystallised in monoclinic 
plates showing the forms (001), (110) and (100). 
There is a marked tendency to twin on the c face. 
(010) is the optic axial plane with y making 10° to 
the c axis in the obtuse angle. The birefringence is 
very high and negative with a fairly large optic axial 
angle. 

Dibenzanthracene occurs in ill-bounded plates 
apparently orthorhombic, but the crystals were not 
good enough to detect an error of Iohs than 3° in the 
bisectrix direction, a lies along 6, and y nearly or 
quite perpendicular to (001). The birefringence is 
high, negative but with a largo optic axial angle, 7B°. 

From these observations the orientation of the 
molecules would bo predicted in both cases to bo 
almost exactly similar to those arrived at quite 
independently by X-ray analysis. 

J. D. Bernal. 

Dept, of Mineralogy 
and Petrology, 

Cambridge. 

Foul Brood of the Honey Bee 

British bee-keepers are much concerned at present 
by the spread of a disease of the larvee of the honey 
bee known as foul brood. 

Experiments which have already been published 
establish, without doubt, that the casual organism is 
bacterial; but considerable difference of opinion 
exists in Great Britain as to the specific organism 
responsible. 

In 1886 Cheshire and Choyne isolated Bacillus 
alvei and claimed this to be the cause of foul brood. 
In 1906 White, in America, questioned this work and 
suggested that Bacillus larvae was the casual organism 
and that Bacillus alvei was merely saprophytic. In 
ite of this, bee-keepers in England still hold that 
e organism isolated by Cheshire and Cheyne is 
pathogenic. No systematic work has been carried on 
m England to confirm or refute these statements 
and to clear up the confusion which exists. 

Investigations, however, have been made in these 
laboratories over a period of two years, and an 
organism has been isolated from diseased larvae having 
characters similar to those described for Bacillus 
larvae by White. This organism is capable of producing 
foul brood in healthy bee larvae and has been re-isolated 
from such larvsa after artificial infection. 


So far, the experiments on the pathogenicity of 
Bacillus alvei have proved negative. 

It is hoped that further work, now in progress, will 
definitely establish the causes of foul brood as found 
in England, and also devise methods of control. * 

C. H. Chalmers. 
William Hamilton. 

Department of Agriculture, 

The University, Leeds. 

Oct. 13. 


Vitamins and the Prevention of Abortion in Sheep ■' 

In many areas in Scotland, abortion is very pre¬ 
valent in ewes. This abortion seems to be due to 
some nutritional disorder. There is no evidence that 
it is either contagious or of bacterial origin. During 
last breeding season, 36 ewes were fed during the 
in-lamb period with a concentrate of vitamins A, D 
and E. The remainder of the flock, about 660 ewes, 
acted as controls. Normally, the abortion rate on 
this farm is about 20 per cent. Last season, owing 
probably to the exceptionally open winter, the 
abortion rate in tho controls fell to 13 per cent. 
There was only one abortion in the 36 ewes in the 
experimental group. 

The calculated value of P is 0-08, which indicates 
that there is a 1 in 12 chanco of this difference in 
favour of the experimental owes being a random one. 
Admittedly tho number of animals treated was too 
small to give results of oertain significance. It is 
considered sufficiently suggestive, however, to warrant 
a repetition of the experiment on a larger scale during 
the forthcoming breeding season. 

The work was done in collaboration with Mr. A. L. 
Bacharaoh, Chief Chomist, Glaxo Laboratories 
(Messrs. Josoph Nathan and Co,, Ltd.), who prepared 
the vitamin concentrate and provided a supply of 
material sufficient to carry through the experiment. 

H. Dbyerrb. 

Animal Diseases Resoarch Association, 

Moredun Institute, 

Gflmerton, Edinburgh. 

Ot. 19._ 

Oil Glands of Citrus Fruits as an Avenue of Infection 

In the course of certain inoculation experiments 
with PeniciUium digUatum into freshly picked oranges 
through needle punotures, it was observed that 
occasional fruits failed to decay. Closer inspection of 
these fruits showed that the punctures had all been 
made between the oil glands, and that in no case had 
a single gland been ruptured. 

Repeated experiments showed that both shallow 
and deep needle inoculations into oil glands caused 
from 80 to 100 per cent of the fruits to decay. Deep 
wounds between the oil glands raroly permitted 
infection, whilst with shallow wounds the degree of 
infection was negligible. 

To test the toxicity of the oil alone towards the 
spores of some common orange-rotting fungi, a small 
quantity of oil, extracted by the sponge process from 
Valencia oranges, was placed in test tubes together 
with a heavy inoculum of spores. Duplicate series 
were hold at constant temperatures of 39° and 67° F. 
Small loopfuls of the suspension were removed at 
intervals and spread on hardened prune agar in 
petri dishes. 

The thin-walled spores of Oospora citri-auranHi and 
CoUetotrichum glawsporioides were killed instant¬ 
aneously by the oil at both temperatures. Spores of 
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Penicillium digikUum , however, germinated after 
about seven hours' but not after eight hours' treat* 
ment at 67° F. Germination was markedly retarded 
though not inhibited after fifty hours' treatment at 
39°. P. italicum spores were affected in approximately 
the same manner as those of P. digitatum . 

It does not appear to have boon noticod previously 
that the oil glands of citrus fruits provide a favourable 
avenue for infection by Penicillium . That they do 
so further emphasises the necessity for the utmost 
care during the handling of citrus fruits. 

G. R. Rates. 

The British South Africa Company's 
Citrus Experimental Station, 

P.O. Mazoe, S. Rhodesia. 

Oct. 12. 

Zoster a marina on Anticosti Island 

Dtjwng a short visit to Anticosti Island in August 
this year it was observed that considerable quantities 
of Zoetcra marina were washed up on the beach at 
Eilis Bay. On closer examination it was found that 
many seeds nearly ripe were present in the material. 
The conclusion seems warranted that in this area 
at any rate there are no symptoms of the plant dying 
off, whatever the cause may have been in other 
localities 1 . 

The species is mentioned as occurring on Anticosti 
Island in Macoun's “Catalogue of Canadian Plants”, 
Part 4, published in 1888 ; it is also mentioned in 
Schmitt’s “Monographic de file d'Anticosti” pub¬ 
lished in 1904, as being present in Ellis Bay and 
several other places on the coast of the island. 

J. Adams. 

Central Experimental Farm, 

Ottawa. 

Sept. 28. 

1 Nature, 188. 277. Auk. 19 ; 483, Sept. 23; 1033. 


Characteristic Intervals of English Vowels 

In an experimental rosoarch conducted in 1928 in 
collaboration with H. D. Bouman 1 I was chiefly com 
cemed in verifying by a suitable method of synthesis 
the frequency values determined by Sir Richard 
Paget as representing the 'double-resonances’ of 
English vowels. The experimental technique we 
employed consisted of two oscillating circuits which 
were put in parallel and produced a compound sound 
in a loud-speaker. 

The chief results we obtained may be summarised 
as follows : 

(1) The ‘frequency-couples’ determined by Sir 
Richard Paget produco effectively, when combined 
in a loud-speaker, quite satisfactory vowels. 

(2) The vocal quality depends not only upon a 
particular combination of two characteristic tones 
but also implies a definite ratio of their intensities. 

I attempted, in 1932, to make a similar study in 
French vowels. As previously, the starting point 
of the research were the resonanco frequencies of 
these vowels determined by Sir Richard Paget and 
published in his book “Human Speech” 1 . 

In this research* some other aspects of the structure 
of vowels were brought to light. It was shown, 
for example, that each vowel is founded upon a 
definite musical interval, that is, that the two 
resonance frequencies must fall exactly in the 
harmonic series of tones; an attempt was made, 
besides, to transpose the characteristic vowel* 
intervals in different regions of the^ tonal scale. It 


could be demonstrated that all vowels may be 
‘transposed' for a range of two or one and a half 
octavos. The ratio of intensities varies, however, 
with the tonal region. 

It seemed worth while, therefore, to test once 
more the resonanoes of English vowels in the light 
of these facts. The experiments which were carried 
out gave full confirmation of previous results. 

In several cases the vocal quality of transposed 
‘chords' appeared uncertain when appreciated in 
comparison with natural speech. Yet, as regards 
‘transposing’, it might be argued that the chords 
thus produced should bo compared between them¬ 
selves and envisaged in the first place as instances of 
particular ‘timbres’. 

The following table gives the corresponding interval 
for each vowol, the normal or resonance frequencies 
and the lower as woll as the higher limit on the tonal 
scale for which the transposition was made : 


/eat/ 3 octaves + second 300-2700 

/It/ 2 octavos + sixth 360-2333 

/hay/ 2 octaves 4-third 430-2160 

/men/ 2 octaves 600-2000 

/hat / 1 octave + fourth 700-1866 

/earth/ 1 octavo + dim. 

seventh 600-1760 

/sofa/ 1 octave-fmaj. third 600-1500 

/up/ small seventh 720-1296 

/calm/ diminished seventh 800-1400 

/not/ major *lxth 700-1160 

/all/ minor sixth 600-960 

/who / seventh 400-750 

/put/ 1 octave + fourth 390-1040 


350-3160 
326-2173 600-3333 

300-1600 600-3000 

430-1720 700-2800 

600-1333 1260-3330 

400-1400 1086-3301 

826-816 1256-3140 

600-1080 1260- 2260,8 
600-1050 1256-2148 

600-1000 1256-2093 

600-800 1266-2009,6 

372-697,5 700-1312,6 

326-869 600-1600 


The experimental data above stated enable one 
to draw the following conclusions : 

1. The vocal quality bears no relationship to 
absolute tonal pitch. The ‘timbre’ of vowels is likely 
to depend (approximately as that of instruments) 
upon the ratio of intensities presented by partial 
tones which occupy in the harmonic series relative 
but constant positions. 

2 . Any vowel is primarily characterised by a 
constant interval between two tones corresponding 
in natural speech to front and back resonanoes. 

3. The double-resonance theory as worked out by 
Sir Richard Paget receives a satisfactory corroboration. 

P. Kuchahsxi. 

Laboratoire de Physiologic 
des Sensations du College de France, 

Paris. 

Oct. II. 


1 H. D. Bouman and P. Kuoharekl, Synthf'ses de voyelles an raoyen 
de deux sons simples, Arch. N«erl. d* Phondlque experimentaU, Tome 4, 

1929. 

1 Sir Richard Paget. '‘Human Speech", London, 1930. 

1 P. Kuoharekl, Reoherches Bur la structure des voyelles, C.A., 196, 
979; 1032. 


The Sycamore Fungus 

In Nature of September 9, I noted that I had 
failed in July to find a single spot of Rhytierm 
acerinum on the foliage of sycamores at Corrour in 
Inverness-shire. Never having hithorto found 
sycamores free from the characteristic blotches 
caused by this fungus, I suggested that if Rhytisma 
is disseminated by wind-borne spores, the sycamores 
at Corrour might owe their escape from infection 
to the altitude of 1,200-1,400 ft. at which they 
are growing, besides being far distant from any 
other woodland. 

Since I wrote, however, the fungus has developed 
cm the leaves of a few of these sycamores in September, 
leaving the problem of the means of its dispersal 
still unsolved. Herbert Maxtor*. 

Monreith. 
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Research Items 


Zande Blood-Brotherhood* Prof. E. E. Evans- 
Pricliard describes in Africa for October the institu¬ 
tion of blood-brotherhood and the ritual of the pact 
among the Azonde of the Nile-Welle Divide. In 
pre-European days a man did not enter lightly into 
blood-brotherhood, as his kin, as well as himself, were 
bound by its obligation. Only rarely was the pact 
made between the sexes, and thon only in the case 
of a favourite and well-beloved wife. It was made for 
various reasons, of which one of the most important 
was commercial. When travelling in a foreign 
country a man would make a pact of blood-brother¬ 
hood with a native, who would then become re¬ 
sponsible for his safety. It might also be made when 
there was no personal danger, but a man hod difficulty 
in obtaining luxuries plentiful in distant districts. 
Generally, however, it was made with neighbours, 
not only for protection or to secure favourable 
economic conditions, but also for a variety of reasons. 
Chiefs did not as a rule enter into blood-brotherhood 
pacts. The ceremony is a typical magical rite. It 
does not support the view of those who hold that in 
blood-brotherhood the blood represents the unity of 
the clan, and its exchange the means by which a 
stranger enters into a psycho-physical kinship with 
the clansmen. Nor does it support those who hold 
that it is a form of homoeopathic magic, depending on 
the sacred nature of the blood itself. Bather it lends 
itself to the theory that it is the vehicle of a 
‘conditional curse*. In Zande society, kinship is not 
thought of primarily in terms of blood-relationship. 
The tie is not dependent on the fact that by drinking 
a man’s blood you have become one of his kin, but 
on the fact that his blood is a concrete magical 
substance, impregnated with a spell embodying a 
‘conditional curse’. 

Philippine Alcyonaria. In the January and April 
numbers of the Philippine Journal of Science , vol. 50, 
Nos. 1 and 4, 1933, Prof* Hilario A. Roxos of the 
University of the Philippines, Manila, describes in 
detail a large number of alcyonarians belonging to 
the families Comulariidae, Xeniidas, Alcyoniid© and 
Nephthyid© based on littoral material collected 
from various parts of the Philippine Archipelago. 
The work was carried out under the joint auspices 
of the University of the Philippines and the John 
Simon Guggenheim memorial foundation, the author 
having worked in Europe whilst comparing his 
extensive collections with those already in Breslau 
and Berlin. The family Xeniidre is peculiarly interest¬ 
ing. Prof. Boxas has adopted a uniform method for 
studying and preserving the members of this specially 
difficult group. The animal, and, if possible, the 
piece of stone to which it is attached, is lifted carefully 
and placed in a blue pan with a sufficient amount 
of sea-water to cover it. Its colour, the general 
conditions of the tentacles and pinnules, such as 
their shape and extent, are studied. The animal is 
then transferred to another pan and anaesthetised by 
the use of a gradually dissolving bag of magnesium 
sulphate. When it is fully expanded and shows no 
sign of capacity to contract, it is transferred to a 
10 per cent solution of formalin in sea-water. Further 
study im made in the laboratory. By this means 
errors arising from the difference in state of con¬ 
traction of the tentacles and pinnules {which are of 
taxonomic value) are eliminated to a great extent. 


Heteroxenia , being very common, was studied in special 
detail as the existence or non-existence of polyp 
dimorphism in the genus has been much discussed. 
Seven new species are described besides the well- 
known Heteroxenia elizabethoe t Kdlliker. All these 
show distinct dimorphism. 

Suppression of Crossing-Over in Male Drosophila. 
Studios of spermatogenesis in Drosophila have been 
chiefly remarkable for the lack of precision in the 
results, apparently owing to technical difficulties 
with the material. Various attempts have been made 
to find a cytological explanation for the lack of 
genetical crossing-over in the males. Dr. P. Ch. 
Roller and Miss Thelma Townson ( Proc. Roy. Soc. 
Edin ., vol. 53, pt. 2) have studied the spermato¬ 
genesis of D. obscura , which has five pairs of chromo¬ 
somes, the X being V-shaped with two long arms. 
They show that the spermatogonial chromosomes 
are rather closely paired, and conclude that races 
with attached X*s arise at this time through fusion 
of the two terminal attachment constrictions. They 
find that in D . obscura the homologous chromosomes 
enter the meiotic prophase already associated at 
their proximal ends, and that during the heterotypic 
prophase the chiasmata or loci of association gradually 
move towards the distal ends. They conclude that 
cytological crossing-over takes place (although the 
evidence for the occurrence of chiasmata is not very 
certain), the homologous chromosomes being finally 
associated at metaphase only by their distal ends. 
To explain the absence of genetical crossing-over, it is 
assumed that this takes place only between the gene¬ 
tically inert portion of the X and the Y. The inert 
part of the X is near the spindle fibre attachment, 
which is median in D. obscura and terminal in D. 
melanogaster. It therefore seems, on the whole, more 
likely that the failure of crossing-over in all chromo¬ 
somes of the male is due to a gene, as similar genes 
are now known in other organisms. 

Canadian Helminths. W. E. Swales (Canadian J. 
Research , vol. 8, No. 5, May 1933) contributes a list 
of parasitic worms which have been recorded from 
economically important mammals and birds in 
Canada, and adds a list of the species which he has 
found in horses, cattle, sheep, swine, domestic 
and game birds and in a few miscellaneous hosts. A 
few cestodes, additional to those in these lists, are 
recorded from lambs, dogs and cats by Wardle in the 
same journal for April 1933. 

Hot Water Treatment of Narcissus Bulbs. The ravages 
of eelworm upon many bulbs, particularly narcissus 
bulbs, are very severe, and are not generally com¬ 
batted effectively by English growers. In order to 
effect control, the bulbs must be placed in water, 
raised to a temperature between 110 p and 112° F., 
and maintained for three hours. There has been 
some tendency to shorten the treatment, following 
the publication of a paper by Mr. L. N. Stan i land, 
who showed that the eelworms could be killed by 
about 80 minutes* exposure to a temperature of 
112° F. A paper by Mr. R. J. Hastings, in the 
Gardeners' Chronicle of October 21 (“Treatment of 
Narcissus Bulbs with Hot Water**, pp. 313-314) 
shows that Mr* Staniland was working with a strain 
of nematodes very susceptible to heat-inaotivation. 
Mr. Hastings* eelworms were not definitely killed 
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by 150 minutes’ exposure to a temperature of 112° F. 
This demonstration of the existence of various strains 
of eelworm is of importance to gardeners, who must 
use the full three hours’ sterilisation, if the practice 
is to be successful. 

The Ice Age in Northern Labrador. In a paper in the 
Geographical Journal of September and October on 
the mountains of Northern Labrador, Mr. N. E. 
Odell has some important observations to offer on 
the thickness of the Pleistocene ice sheet. In the 
Tomgat and Kaumajet Ranges, rounded summits 
with a covering of rock debris suggest an escapo 
from ice planation and have been hold to represent 
nunataks that stood above the ice and may have 
been the refuge of a pro-glacial flora. Mr. Odell 
believes, however, that the atmospheric weathering 
that has given rise to the characteristic appearance 
of such peaks does not necessarily entail a time longer 
than the post-glacial period. He argues that this 
weathering is fairly rapid on high gro\md near the sea 
with ample moisture-laden winds in a region of 
intense frost action. He cites a similar effoct on 
certain Spitsbergen peaks. In partial confirmation 
of his contention was his discovery of ice-polished 
surfaces at 4,700 ft. in the Central Tomgats, which 
is somo throe thousand feet above what is generally 
believed to have be»on the maximum ^ ice-level. 
Rounded surfaces were found also on one of the 
highest summits of the Kaumajet Range,* The 
existence of a 250-ft. raised beach at Nachvefle is 
further confirmatory evidence of the heavy ice load 
of the region in the post. 

Thunderstorms in South India. A contribution to the 
study of the climates of India is to be found in a 
paper by S. I\ Venkiteshwaron entitled “Thunder¬ 
storms in South India during the Post-Monsoon 
Months, October and November, 1929“ (Sci. Notes 
India MeXeorol. l)ept., 5, No. 52). This can be regarded 
as a continuation of an oarlier study by the same 
author dealing with the thunderstorms of the pre- 
monsoon months of April and May (4, No. 44). The 
season dealt with in the paper under review is that 
in which a large part of south India excluding the 
west coast receives most of its annual rainfall, during 
the retreat of the monsoon. The average number 
of thunderstorms exceeds ten in both October and 
November over a large proportion of the area, but 
the main subject of inquiry is not so much a statistical 
study of their distribution, as an attempt to explain 
their mode of occurrence, making full use of the data 
provided by self-recording meteorological instru¬ 
ments, and by all information available about the 
upper winds in these months. Maps are shown 
giving the mean linos of flow ovor India generally 
for each month at heights of 1, 2 and 3 km., based 
on the results of pilot-balloon ascents, and also the 
lines of flow on a number of individual occasions, 
with the corresponding rainfall during the following 
24 hours. The principal difference between the pre- 
monsoon and post-monsoon conditions appears to 
be that in the latter the moist air has had a long 
trajectory over the Bay, being part of the circulation 
round a low pressure area over the southern part of 
the Bay, while in April and May air at the same levels 
tends to be drawn over the land from the Arabian Sea. 

The Ionosphere. Iii a discussion held by the Royal 
Society on June 22 (Proo. Boy. Soc. f A, Sept. See 
also Natobb of July 1, p. 13), Prof. E. V. Appleton 
gave a general account of- the ionised layers of the 


upper atmosphere as revealed by wireless wave 
exploration. The methods used consist in projecting 
waves into the upper atmosphere and observing the 
group-time of flight of the waves up and down, the 
polarisation and intensity of the downooming waves. 
The method reveals a layer for which the group-time 
corresponds to a height of about 100 kra. (E layer). 
Shorter waves penetrate this and may be reflected 
from the F layer at about 180 km. There may also 
bo an intermediate reflecting region. The maximum 
ionisation in the E region oocurs about local noon ; 
that in region F probably a little later. Experiments 
made with an automatic recorder show an occasional 
nocturnal increase in E ionisation whioh is correlated 
with magnetic disturbances. Eclipse measurements 
show that the normal ionising agency is ultra-violet 
light from the sun ; the formation and disappearance 
of the charged particles was discussed by Prof. S, 
Chapman. Prof. C. T. R. Wilson pointed out the 
possibility of ionisation by electrons escaping from 
the top of a thundercloud and bent in the earth’s 
magnetic field, and Mr. R. A. Watson Watt has 
observed sudden increases in E ionisation in the 
summer and particularly during local thunderstorms. 
Prof. F. A. Lindemann pointed out the difficulty in 
correlating geophysical and ionospheric phenomena, 
due to the fact that the group velocities of the wave- 
trains are quite unknown, and the equivalent heights 
cannot therefore be connected with real heights. 
The probable occurrence of very anomalous velocities 
is shown by the wireless echoes of several seconds 
delay which have been obsorved from time to time. 

Constitution of Ascorbic Acid. A crystalline substance 
of the formula C,H»O e , discovered in 1928 by Szent- 
Gydrgyi and called hexuronio acid, was found to 
possess strbng antiscorbutic properties, and hence the 
name was changed to ascorbic acid. Much evidence 
has accumulated on the relationship between ascorbic 
acid and the antiscorbutic factor (vitamin C), and 
the view is held by many workers that ascorbic acid 
is vitamin C in a pur© crystalline condition, although 
tlie biological problem is one of great complexity and 
the claim that ascorbic acid is to be regarded as the 
only antiscorbutic agent must be accepted with 
caution. Herbert, Hirst, Peroival, Reynolds and 
Smith (J. Chem . Soc., Sept.) now describe experi¬ 
ments which are held to show that ascorbio acid 
does not contain a carboxyl group, its acid proper¬ 
ties being due to an activated — CH.OH group 
adjacent to a -CO— group* giving a reactive group 
of the typo — C(OH): C(OH) — . A study of the 
oxidation of the substance led to interesting results, 
and with other evidence recorded in the paper, lead 
the authors to the conclusion that ascorbic acid has 
the structural formula : 

HO.C-00 

II >0 

HO.C-CH 

fcH.OH 

6H..OH 

The substance may, however, react in more than one 
tautomeric form. Important evidence in favour of 
this structure is furnished by X-ray results (Cox, 
Nature, 130, 205, Aug. 6, 1092), which show that it 
possesses a very flat molecule. The structure proposed 
shows that of the total of 12 carbon and oxygen 
atoms, all but one can be accommodated in one plane 
without appreciable valency strain, whilst the remain- 
ing carbon atom lies less than l A. starve,the plane. 
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Organisation of Agriculture* 


I T used to be said that the greatest public bene¬ 
factor was the man who could make two blades 
of grass grow where one grew before. Not so to-day, 
when the nations are considering agreements to 
restrict output and even destroying tho products of 
the soil. The man of science must take up an 
apologetic attitude at the present time with regard 
to agriculture. For two generations he has been 
entreated to make the land more productive and to 
reduce costs; but as an American professor of 
agriculture writes to me : “Ten million acres of 
cotton and some thousands of tobacco have been 
ploughed under. The latest move is tho killing of 
some 5 million pigs weighing under 100 lb. and 
the slaughter of some 200,000 prospective mother 
sows. If this will bring national prosperity 1 have 
wasted my life.” The man of science may be forgiven 
if he concludes that he is no longer wanted and may 
retire to his ivory tower, but whatever food for irony 
the world spectacle presents lie will not be allowed 
to enjoy it in detachment, for if the deluge comes 
he will be swept down with the rest. 

I propose to inquire a little into the causos of this 
paradoxical situation. In the first place, tho agri¬ 
culture of tho world is predominantly a peasant 
industry. In Croat Britain, we have developed in 
such an exceptional fashion, for only 6*6 per cent 
of our workers are engaged on the land, that we 
do not always realise how much we stand apart. 
But in Franco 41 per cent, in Germany 34 per cent, 
in Czechoslovakia 40 per cent, in Poland 76 per cent, 
in the United States 26 per cent are so occupied. 
At the extremity of the scale, in the East, the pro¬ 
portion of the population engaged upon the land may 
rise to 80 per cent, and in largo districts in China 
even to 90 per cent. Taken alone, these figures 
do not tell the whole story ; more significant is the 
fact that they are mostly made up of single-handed 
independent occupiers of land, employing only their 
Own labour and that of their family. In all the 
European countries except Holland, the independent 
holders of land outnumber the paid labourers. 

The typical English farm is one of about two or 
three hundred acres carrying half a dozon or so 
hired labourers. There are, of course, capitalist 
farms, often of large size, in all countries, as for 
example the great demesnes of eastern Europe, 
though the whole trend of policies since the War 
has been to break these up into single family units. 

The advent of science has enormously strengthened 
the economic position of large-scale capitalist farm¬ 
ing, particularly the recent progress in power 
machinery, of which the full effects have not yet 
been realised. Efficiency of production has advanced 
to a degree difficult of estimation; indeed, were 
agriculture, like any other industry, governed only 
by the free play of competition in the pursuit of 
profits, the family farm would long ago have been 
displaced* But two opposing factors have been at 
work ; in no old settled country is land a free com¬ 
modity s custom, even law, tends to perpetuate the 
old divisions of the land, and the capitalist can rarely 
buy an area for extensive farming as he can buy a 
ftwitdry site. Despite the increased use Of machinery, 
manual labour is still a large factor in agricultural 

tftm the Alexander Fedler tartpe ofthaBriitoh Belem* Guild 


production ; the capitalist has to pay for labour, 
but the peasant does not count his long hours ofr 
the assistance of his wife and children. 

A century ago the factory did not all at onoo 
displace the hand loom, and in the case of agriculture 
tho solitary worker has the additional advantage in 
the struggle that ho is at least producing food for 
his family. But the final outcomo cannot be in 
doubt; organisation with capital, power and science, 
at command, in other words the machine, must win, 
provided free competition is allowed to rule. 

State organisation of agriculture in some form has 
become inovi table ; many branches of farming in 
Great Britain would perish if they were not ‘nursed’. 
The question remains, what form shall the organisa¬ 
tion take ? 

We have one example before us in the Russian 
plan. This represents what wo might call an 
engineer’s lay-out to obtain maximum efficiency of 
production from tho land, given a perfectly clean 
sheet as to land, labour and capital, without any 
hampering conditions other than those imposed by 
soil and olimate. It is tho method of industrial 
exploitation such as we see at work in some of the 
great farms of the United States and of tropical 
countries, raised to a higher power, from thousands 
to millions of acres, by the all-controlling State 
organisation. Its aim is to secure from the soil the 
food and other raw materials required by the nation 
by the minimum employment of man-power, made 
effective by the application of science and machinery, 
thus liberating the greater proportion of the labour 
hitherto so employed for other forms of production 
which will add to the real wealth of the community. 
It demands for its realisation a wealth of directive 
skill and a technique of national organisation which 
only began to be attempted during the War. It 
necessitates a social revolution which no other 
country is prepared to carry through. 

What alternatives are there, methods that will 
give play to economic efficiency and yet be tender 
of the initiative and enterprise of the individual ? 
Can we eventually transform the social structure of 
the countryside without beginning by breaking it T 
In tho organisations that have been set up to 
bring the producers of each commodity into selling 
corporations, we see the beginnings of such a 
system. It is perhaps not generally realised how 
fundamental a change in the conduct of the agri¬ 
cultural industry of Great Britain bos been wrought 
by recent legislation. Provided a certain proportion 
of tho producers of a given commodity demonstrate 
their case to the Minister of Agriculture, he can give 
to their combination a monopoly of the right of sale ; 
no producer outside the combination may sell to the 
publio, all the members of the combination must 
sell through it. These powers of combination and 
control can be extended to any intermediary 
manufacturing process intervening between the pro¬ 
ducer and the retailer ; prices will be fixed and pro¬ 
duction regulated by the limitation the corporation 
will put on the amounts it will sell for each pro¬ 
ducer. The power to determine internal prioes will 
ultimately depend on the regulation of the volume 
of imports and the duties that are to be imposed. 
The Government has undertaken to apply one or 
other of these measures as a necessary part of the 
now policy to stimulate home production. The 
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object is to ensure stable prices, no longer subject 
to the devastating influence of foreign competition, 
often forced and illegitimate. In brief, producers 
and processors of any agricultural commodity can 
now form a guild, which will be endowed with a 
monopoly, and directly or indirectly will exercise 
complete control of all production for sale. 

The organisation aims at removing the great 
criticism that can be levelled against the agricultural 
community, that its average practice is much below 
the performance of the beat farmers. In fixture, if 
a farmer is to sell pigs at all ho will have to forgo 
many of his preferences for particular breeds or 
methods of feeding, and to bring forward pigs that 
have been bred and fed on the lines laid down by 
the corporation, on instructions that are the out¬ 
come of knowledge and experiment. Hitherto such 
knowledge, in so far its research has made it available, 
ha & been left to permeate by means of advice, but 
the results have always boon slow and imperfect 
because the economic advantage of the improved 
method is generally of an order that is easily obscured 
by the accidentals of fanning, especially as accurate 
recording has not been common practice. Such a 
co-operative but controlled organisation is the only 
one I can soo that can compete with the Russian 
plan of complete unification of the industry, and at 
the same time retain the essential freedom of the 
individual. 

Such corporations will be able and, if they are 
to be acceptable, will have to enforce certain reforma¬ 
tions in their particular industry which may not be 
of any great profit to the farming community but 
may be required by the consumers. To state one 
such case, it is possible to free the dairy herd of the 
country from bovine tuberculosis, which would not 
Only mean greater safety to the health of the general 
population but also would cheapen the production of 
milk by reducing one of the considerable items of 
cost—the relatively short life of the average dairy 
cow. In so far as the milk producers as a body 
have to be paid for the costs of production, what¬ 
ever they may be, no gain to them would accrue 
by the elimination of tuberculosis ; the new cheap¬ 
ness would be passed on to tho consumers. The 
controlling corporation, which must consider the 
interests of the general public because from them 
it derives its monopoly and price-fixing power, can 
embark upon such a scheme. It con take the long 
view and adopt a scheme which despite its prime 
cost will ultimately both cheapen and improve the 
product. 

It is indeed a necessary part of the new system, 
if these corporations are to become efficient elements 
of the national economy, that there should be some 


superior organisation planning and directing their 
work in the national interest. Otherwise the cor¬ 
porations may easily degenerate into guilds con¬ 
cerned only in maintaining a price-level that will 
enable their members to carry on automatically on 
the old lines. It would be for this central body, 
personified in the Minister of Agriculture, to decide 
which branches of tho agricultural business in Great 
Britain should be encouraged to develop and which 
should be subjected to tho brunt of economic 
pressure, whereby they would be either transformed 
or abandoned. To take an example, it is inevitable 
that there will be, in the future os in the past, strong 
pressure from an important section of farmers to 
maintain ft remunerative price for wheat. Now 
while wheat may be almost a necessary element in 
the current rotation on oertain types of English soil, 
it should be regarded as a by-product rather than 
as the main object of the farming system. For our 
farming can and should piok and choose, specialising 
upon the higher grade products rathor than on the 
primary commodities like wheat. Considering the 
ratio that our land fit for cultivation boars to our 
population, wo cannot bo self-supporting as regards 
food, exoept at fantastic cost or by reducing exces¬ 
sively the standard of living. In Western agriculture 
as at present carried on, two acres and upwards of 
land are employed in producing tho food, etc., con¬ 
sumed by one unit of the population. Since in 
round figures the cultivated area in Great Britain 
is only 45 million acres, to provide for an approximate 
population of 45 million, it will be seen that 
the land available is far from sufficient except 
under an intensification of production that is im¬ 
practicable. 

The fundamental truth is that, whatever may bo 
the increased efficiency of production that science 
has put at man’s disposal, it will be still insufficient 
to satisfy the reasonable demands of the population, 
whon each in turn is producing some commodity that 
can be freely exchanged. It is precisely in this 
difficulty of exchange that the plight of the agri¬ 
culturist resides, all the world over, and if we take 
a world point of view, we see that agriculture cannot 
lift itself out of its depression by its own efforts. 
Farmers are the primary producers, the first sellers 
in the chain of commerce, but they are waiting upon 
a renewal of the power to buy on the part of their 
customers, that is, the industrialists and the people 
at large. Whatever may be our power to revive 
British agriculture, because within our borders there 
is such an immense margin between our actual pro¬ 
duction and our consumption, yet world agriculture 
cannot revive until the wheels of international trade 
begin to go round more freely. 


Combustion of Hydrocarbons 


AS the outcome of much controversy towards the 
end of last century, former erroneous notions 
of a preferential burning whether of hydrogen or of 
carbon in hydrocarbon combustion were finally 
overthrown and the way opened for new interpreta¬ 
tions of the mechanism of the process; and more 
particularly for one, originally suggested by H. E. 
Armstrong so far back as 1874, namely, that its 
successive stages involve the transient formation of 
unstable hydroxylated molecules which, according to 
circumstances, decompose more or less rapidly under 


the influence of heat, giving rise to simpler inter¬ 
mediate products, and finally to steam and oxides 
of oarbon. 

As was shown by Prof. W. A. Bone in a public 
lecture arranged by the Chemical Society and 
delivered at the Royal Institution on October 19, this 
view has been substantiated by the results of the 
systematic researches of his collaborators and himself 
upon the slow combustion of hydrocarbons (but 
chiefly methane, ethane, propane, ethylene and 
acetylene) from 1808 up to the present d*y. These 
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have proved the successive intermediate formation 
of alcohols, aldehydes and acids, as for example, 
with methane, methyl alcohol, formaldehyde and 
formic acid ; with ethane, ethyl and methyl alcohols, 
aoet- and formaldehydes, acetic and formic acids ; 
and with ethylene, vinyl alcohol {and its isomers 
ethylene oxide and acetaldehyde), formaldehyde and 
formic acid* Pressure so favours the stabilisation of 
the mon-hydroxy product (that is, the alcohol) that 
at high pressure it can easily be isolated in quantity 
from among the oxidation products. The latest 
development in this connexion is the recent isolation 
of vinyl alcohol as the initial product of the oxidation 
of ethylene, together with the proof of its under¬ 
going reversible transformation into its isomers, 
ethylene oxide find acetaldehydo, in such wise that 
there results a triangular equilibrium between them, 
the relative proportion of the three isomers depending 
on temperature and pressure. 

Passing on to the subject of explosive combustion, 
Prof. Bone said that although the conditions pre¬ 
vailing in hydrocarbon flames and explosions are 
obviously much more complex than those of slow 
combustion, the experimental evidence strongly 
supports the view that the result of the initial 
encounter between hydrocarbon and oxygen is 
the same in both, namely, the formation of a 
hydroxyiated molecule. Undoubtedly, at the high 
temperature of flames, secondary thermal decom¬ 
positions sot in at an earlier Btage, and play a more 
conspicuous rdle, than in slow combustion, but they 
do not precede the onslaught of the oxygen upon 
the hydrocarbon, but arise in consequence thereof. 
Moreover, it seems probablo that in explosive com¬ 
bustion, whenever the oxygen supply suffices, there 
is, so to speak, a ‘non-stop* run through the mon - 
hydroxy to the di-hydroxy stage before thermal 
decomposition sots in; albeit, in default of such 
oxygen sufficiency, more or less decomposition at the 
mon-hydroxy stage would occur. 

Prof. Bone elaborated this view and demonstrated 
experimentally its applicability to the explosive 
combustion of all known gaseous hydrocarbons. 
First of all, he showed some striking explosions of 
C*H, +0, + 2H„ C,H 4 -f O a + H„ etc., mixtures, 
proving, from the fact that in neither ease does 
carbon separate nor any steam condense on cooling, 
owing to the hydrocarbon practically monopolising 
the oxygen in burning to carbonic oxide and hydrogen, 
hew vastly greater is the affinity of a hydrocarbon 
than that of hydrogen for oxygen in flames. Such 
results are practically unaffected, Prof. Bone said, 
by dilution of the explosive media with an equal 
volume of helium, argon or nitrogen respectively. 
At first sight it might seem to be aoarcely a question 
of kinetics at all, but rather one of ballroom tactics, 
the oxygen preferring the good-looking hydrocarbon 
molecules to those of the plainer hydrogen, who are left 
as wallflowers, suggesting that there is more in com¬ 
bustion than has been dreamed of in our philosophies. 
Albeit, further experiments on CH<+ 0,+ 
and C*H 4 -f 0,+;cHg explosions under pressure had 
shown that in the long run hydrogen did exert its 
mass influence upon the oxygen distribution. 

Prof. Bone exploded CH 4 -f O tt C 4 H 4 + 0„ 
CtH* + Og* C*H, + O* mixtures in stout glass 
Vessels, showing that the behaviour of each fulfils 
the ‘Lydroxvlation' theory. The behaviours of olefines 
end paraffins on exploding with proportions of 
oxygen corresponding with C*H*» + |O g and 


CnHw+i + jOj (that is, with just sufficient oxygen 
in each case to bum the carbon to carbonic oxide 
leaving the hydrogen intact) are quite different. For 
whereas the olefines yield substantially carbonic oxide 
and hydrogen only, without any carbon deposition— 
as though by a preferential combustion of carbon— 
the paraffins yield abundance of carbon, methane, 
hydrogen and steam as well as oxides of carbon. 
Such behaviours are, however, quite in harmony with 
the hydroxylation theory. 

Another remarkable feature of the explosion of 
olefine-oxygen mixtures was demonstrated by ex¬ 
ploding the mixtures SCtH* -f 20 B , C*H 4 4- 1J0, 
and C 4 H 8 + lJO a , each containing less oxygen than 
the CaHan + *O t proportion. Whereas with the 
last-named little or no steam is produced on explosion, 
both separation of carbon and condensation of steam 
now occur, showing that when the oxygen present 
is inadequate to eliminate all the postulated : CH a 
units as H a : 0 : O, a breakdown must occur of a 
j CH : CHOH complox, with production of both steam 
and carbon. 

Prof. Bone then referred to an important new 
discovery concerning the influence of pressure upon 
the spontaneous ignition of hydrocarbon-air mixtures 
made by Dr. D. T. A. Townend in his laboratory 
which has a direct bearing upon the problem of 
‘knock’. So far, experiments havo comprised the 
explosive ranges of n- and iso-butane and n-pentane 
and are being extended to other hydrocarbons. It 
has been discovered that as the pressure is pro¬ 
gressively raised from 1 to 15 atmospheres in each 
case, the observed ignition temperatures fall into 
two wo) 1-defined groups separated by a temperature 
range in which no ignition points occur. Trans¬ 
ference of an ignition point from the higher to the 
lower groups occurs at a definite critical transition 
pressure which varies slightly with the composition 
of the mixture ; moreover, the presence of an ‘anti¬ 
knock’ compound at pressures near the critical 
transition pressure effects a transfer of the ignition 
point from the lower to the higher group. The 
phenomenon is probably connected with the influence 
of pressure on the stability of some one or other of 
the oxygenated compounds intermedially formed. 

In concluding, Prof. Bone stated that as the out¬ 
come of a vast amount of experimental work 
embracing every condition between slow combustion 
and detonation, and including pressures between 
| and 100 atmospheres, the cumulative weight of 
evidence loaves no doubt in his mind that ‘hydroxy¬ 
lation’ affords the best general view of the normal 
course of hydrocarbon combustion. In recent years, 
however, there has been much talk of the initial 
association of hydrocarbon and oxygen resulting in a 
‘peroxide’ rather than on hydroxyiated molecule, 
thus:— 

H H H H H H 

R*6—U*R-h0:0*»R'C—C-R or R-C-0‘0-C*R, etc. 
H H OH H H 

6 
H 

Prof. Bone said that, during the past four years, 
he add his colleagues have sought diligently but 
wholly in vain for experimental evidence of such 
initial peroxide in the slow combustion of methane, 
ethane, propane and ethylene; and although unmis¬ 
takable signs of seoondary ‘peroxidation* of aldehydes 
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have been found, there have been none of any 
primary peroxidation of the hydrocarbon itself. 
Thus, in the case of a 2C B H 4 -f 0> mixture at 300° C., 
no trace whatever of peroxide during the induction 
period was found, although aldehyde was always 
discernible; in the subsequent 'reaction period', no 
peroxide appeared until after there was a fair accumu¬ 
lation of formaldehyde, and it disappeared before 
the end of the experiment while free oxygen was 
still in the Bystem. The conclusion that such peroxide 
formation is an accidental rather than a normal and 
constant feature has been strongly reinforced by the 
high-pressure oxidation experiments, for while 
alcohols, aldehydes and acids in large quantities have 
been isolated, no trace of peroxide has ever been 
detected. Finally, it can be urged against the 
‘peroxidation theory’ that in slow combustion of 
hydrocarbons the most reactive mixture is not the 
equimolecular, but that in which the hydrocarbon- 
oxygen ratio is 2:1. With higher hydrocarbons 
than those referred to, the series of changes involved 
is more complex and there is more room for side 
reactions of all kinds, some of which may involve 
incidental ‘peroxidation’ especially of aldehydes. 
Prof. Bone thus rejects the ‘peroxide’ theory as 
applied to the main and normal course of hydrocarbon 
combustion, although ho does not exclude incidental 
peroxidation of intermediate products. As regards 
‘knock*, ho thinks that nothing as yet has been really 
proved. 


Calendar of Nature Topics 

Alpine Winter 

In the Alpine winter health resorts, the permanent 
snow cover at moderate heights of a few thousand 
feet usually forms about the middle of November, 
though above 7,000 ft. snow lies most years in 
October. This marks the beginning of the famous 
Alpine winter. At this season, a long tongue of high 
pressure extends from the Siberian anticyclone 
across Russia to Switzerland, the sky is generally 
clear, while such clouds as do form are at a low 
level. The higher resorts are above the clouds and 
are bathed in sunshine throughout the day. Owing 
to the decreased pressure at high levels and the 
dryness of the air, the intensity of the sun’s rays is 
very great, and their power is increased by reflection 
from the dazzling snow surface. The keen bracing 
air and bright sunshine make the climate at this 
season very attractive for winter sports. The snow 
cover begins to disappear in March at the lower 
levels, but at a height of 7,000 ft. it lasts well into 
June. 

Westward Movement of Woodcock 

November marks the commencement of one of the 
curious eddies which break the uniformity of the 
southward tendency in the migration of birds. For 
then woodcock (Scolopax ruaticola ), and several other 
species of European birds, move in a westerly or 
south-westerly direction which eventually brings 
them to the Atlantic sea-board on the west of Great 
Britain, Ireland or France. 

Aberdeenshire woodcock have been found in 
Northern Ireland, and Einar Ldnnberg has shown 
that individuals ringed in Sweden move westwards 
to the British Isles or Franoe (Proc. Seventh Intemat. 
Omith. Cong., 1031, p. 339). Most often the journey 


is directly across the North Sea, for large numbers 
of drowned woodcock were seen floating between 
Norway and Hull after a storm towards the end of 
November 1928. But occasionally the records 
suggest that secondary movements carry the birds 
by less direct routes. The records also suggest that 
the migratory movement in November starts with 
young woodcock, and that old birds linger longer, 
even into December, in Sweden. It has been noted, 
both in southern and in mid-Sweden, that ringed birds 
have returned in following seasons to the area where 
they were bom and in some oases even to the very 
place of thoir birth. 

Beet Tops 

Passing through the eastern counties of England 
at thin time of year, one sees held after fleld strewn 
with beet tops after the roots have been delivered 
to the factory. Regarded in the early days rather 
as an encumbrance, beet tops have gradually taken 
their place as an essential feeding stuff on arable 
forms in this area. In a good growing season with 
a generous nitrogen supply, the tops almost equal 
the roots in weight, and on rich fen land 20 tons 
or moro of green stuff per acre is not uncommon. 
Owing to the long summer drought, however, the 
crop of loaves and crowns will be considerably less 
than usual thiH year. Skilful use of this by-product 
has enabled farmers to devote much of their root 
land to a cash crop and at the same time maintain 
their usual head of stock. Certain precautions must 
be observed in feeding the topH, for fresh beet leaves 
are liable to contain oxalic acid, and poisoning may 
occur if largo quantities are consumed. If the leaves 
are allowed to wilt, the quantity of aoid is reduced 
to a harmless amount, and as a further safeguard a 
small amount of-chalk may be fed which renders the 
remaining acid inocuous. 

Any tops not utilised are ploughed in as green 
manure, when the considerable nitrogen and mineral 
content of the leaves is returned to the soil. The 
sugar contained in the crown, while accounting for 
much of the feeding value, somewhat delays the 
action of the manure by immobilising temporarily a 
corresponding amount of quick-acting nitrogen. 

Seed Borne Diseases 

The pickling of seed wheat against bunt is a very 
old practice. The early method of soaking the seed 
in brine is said to have arisen through the observation 
that wheat damaged by sea-water usually gave a 
crop very free from smut when used for seed. Jethro 
Tull in his woll-known book “Horse Hoeing Hus¬ 
bandry" (1733) in discussing this question, quotes 
the case of a cargo of wheat sunk at Bristol. The 
com was used for seed, and although bunt was unusu¬ 
ally bad, it gave rise to healthy fields. Knowing that 
change of seed wifi sometimes result in particularly 
healthy crops, Tull says : “This gives a suspicion 
that our drowned Wheat at Bristol might possibly 
be Foreign and then might not have been smutty # 
next year tho it had not been soaked in Sea* 
Water". 

Much of the seed of winter cereals now being sown 
wifi be delivered to fanners ready treated with one 
of the newer organic mercurial dusts as a protection, 
against fungus infection carried on the outside of 
the grain. Bunt of wheat and leftf stripe of oats are 
two diseases in question. They may be oontlolted 
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by wet treatment of the seed with copper sulphate 
or formalin solution, but the dry dressings, being 
more handy to use, and lending themselves to large 
scale application at the source of supply, are steadily 
gaining ground. The use of the mercurial dusts forms 
a notable development in agricultural practioe. 


Societies and Academies 

London 

Royal Society, November 2. J. Gray and C. 
Ouellet : Apparent mitogenetic inactivity of active 
oells. A photoelectric oounter of the Geiger-Miiller 
type, sensitive to 60 quanta per cm.* per sec. at 
2600 A., failed to detect the emission of radiant 
energy (varying in wave-length from 1800 A. to 
2800 A.) from the fertilised eggs of sea-urchins at 
any phase of their mitotic cycle. No radiation was 
observed from cultures of active spermatozoa or of 
growing yeast. Misleading results can be obtained 
if water vapour or other volatile material is allowed 
to condense on the surface of the counter. W. 8. 
Stiles and B. H. Crawford : The liminal brightness 
increment as a function of wave-length for different 
conditions of the foveal and parafoveal retina. The 
eye was brought to a definite condition by viewing a 
known distribution of brightness in the visual field, 
made up of a small centre field of uniform brightness 
B surrounded by an area of uniform brightness B, 
together with, at times, a bright spot of light 3° 
above the centre of tho field. Concentric with the 
centre field, a small rectangular patch (0*7° x 0-16°) 
of monochromatic light of variable brightness was 
presented to the subject’s view and the measure¬ 
ments consisted in determining the least brightness 
(f7;t) of this patch such that the subject could just 
detect its presence. The minimum brightness Ux 
has been termed the ‘liminal brightness increment* 
and in this work its value has been determined in 
absolute energy units for various wave-lengths X 
throughout the spectrum. Tho results are expressed 
by plotting log (l/Ux) against X for each condition 
of the eye studied and for foveal and 6°-parafoveal 
vision. The foveal and parafoveal curves of log (1 /Ux) 
against X obtained with the totally dark-adapted eye 
(B «■ B$ — 0), have the same shape as curves 
obtained under similar conditions by Abney and 
Watson ; for wave-lengths greater than 0*62 p, foveal 
and parafoveal values are nearly the same, but as 
shorter wave-lengths are approached the parafoveal 
value of log ( 1/C7 a) becomes increasingly greater than 
the foveal value, that is, the parafovea becomes 
much more sensitive than the fovea. 

Paris 

Academy of Sciences, September 18 (CM., 197, 605- 
624). S. Michlin ; The fundamental biharmonio 
problem in two dimensions. Andb£ Markoff : 
Vectorial spaces considered as topological groups. 
Jacques Vaixnsi s The law of variation of step of 
vortices leaving the vanes of a propulsive screw as 
a fraction of VjnD. Application to the calculation 
of the circulation, velocity, power. Marcel Sckwob : 
The electrical double refraction of camphor. In the 
liquid state and in solution in various solvents, the 
electrical double refraction of camphor is normal. 
The variation of the electrio double refraction of 
eaaqah'W in solution in paraffin obeys L&ngevin's 
law. Th4 nature of the solvent has an influence on 
ecifio double refraction, Roger Dqlique and 


Andr £ Grangihns : The two forms of phosphorous 
acid. Dubrisay’s method of capillary analysis is 
applied to the problem. The experimental results 
are in agreement with the view that two forms of 
phosphorous acid exist in equilibrium. H. Gault 
and L, A. Gebmann : Methylene-butanolone. C. V. 
Gheorguxu : The ionic dissociation of the derivatives 
of 2.thiotetrahydro-1.2.3.4.quinazoline. 

September 25 (CM., 197, 625 -660). A. Lacroix 3 
The potassio eruptive rooks, leucitic or non-leuoitio, 
of western Tonkin. This series of rocks has a very 
special character, recalling that of certain regions of 
Montana. Jean Perrin : Remarks on the subject 
of neutrons. A discussion based on the view that the 
neutron is simple but not the proton, the latter being 
regarded as a complex to(l+, formed by the combina¬ 
tion of a neutron co with a positron p+. Some 
consequences of this hypothesis are developed. 
Edgar Baticle : The problem of distribution. A. 
Demoulin : Some classes of W congruences. Silvio 
Minbtti : The geometry of the holospace of holo- 
morph functions in a given domain and its relations 
with the theory of ordinary differential equations. 
H. R. Crane, C. C. Lauritskn and A. Soltan : 
The artificial production of neutrons. Results 
obtained with a special form of discharge tube by 
means of which neutrons are artificially produoed 
by bombarding beryllium with helium ions acoelerated 
by a suitable fall of potential. G. A. Boutry : The 
influence of the aperture of the pencil utilised in the 
measurement of photographic densities. There are 
three definitions of photographic density in current 
use : the density in parallel light, density in diffused 
light and useful density ; thoro is no experimental 
arrangement in use which oan give measurements 
made under conditions rigorously corresponding to 
these definitions. The experiments detailed show 
why densitometers, utilising objectives of small and 
different apertures, do not give comparable results. 
H. Hulubei and Mlle. Y. Cauchots : The char¬ 
acteristic A-emission of elements in the gaseous 
state. The A-spectra of xenon (emission and 
absorption). Andr£ Gtberton : A method for the 
colorimetric estimation of hydrogen sulphide, sulphide 
and thiosulphates. R. Levaillant : The preparation 
of some esters of chlorsulphonic acid or of sulphuric 
acid. Jacques Fromagkt : The presence of alkaline 
intrusive rocks in the Neotriassic drift zone in the 
limestone plateaux of western Tonkin. Mme. Y. 
Labrouste : Contribution to the characterisation of 
magnetic agitation. Paul Wintrebert ; Mosaic, 
regulation, epigenesis. Fernand Chodat and 
Fernand Wyss-Chodat : Dehydrogenases during 
staphylolyBis, A method for the evaluation of the 
bacterial lysis. The bacterial debris resulting from 
tho lysis are deprived of enzyme activity, so far as 
the latter is measurable by action on methylene blue 
solutions. 

Melbourne 

Royal Society of Victoria, August 10. A. R. Raw : 
A practical application of photoperiodic response to 
plant-breeding methods at the State Research Farm, 
Werribee, Victoria. It has been found possible to 
expedite the normal procedure by growing F l9 F n 
and F t generations of barley and sodte wheats in 
one ye&r by artificially lengthening the daily period 
of illumination during one generation. If seeds were 
taken from the ear before maturity, germination 
percentage was not very seriously depressed, provided 
that the grains were dried before planting. 
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Forthcoming Events 

[Matting* marked with an asterisk are open to the public.] 
Monday, November 13 

Royal Geographical Society, at 6. —Major Gordon 
Fowler : “Tho Extinct Waterways of the Feaa”. 

University College, London, at 6.30.—Prof, Margaret 
A. Murray : “Religion and Ritual in the Study of 
Man’’*. 

Tuesday, November 14 

University op London, at 6.—(at the London School 
of Economics). Prof. Emile Borel : “Quelquoe Applica¬ 
tions do la Statistique aux provisions 6conomiques 
(crises) et aux provisions m6tdorologiques (succeeding 
lectures on Nov. 16 and 16)*. 

University op London, at 6.15.—(at the Imperial 
College of Science and Technology).—Prof. Fritz 
Paneth : “Helium Researches” (succeeding lectures on 
Nov. 21 and 28)*. 

University of London, at 5.30.—(at University College). 
—Sir Henry Lyons : “Science Museums and the 
History of Science and Technology” (succeeding lectures 
on Nov. 21 and 28)*. 

Society of Chemical Industry (Chemical Engineering 
Group) —(at the Royal Agricultural Hall, Islington, 
London, N.).—Full-day conference on “The Mechanical 
Testing of Road Materials”. 

Wednesday, November 15 

Institution of Chemical Engineers, at 6.—Dr. Fried¬ 
rich Bergius : “The Utilisation of Wood for the Pro¬ 
duction of Foodstuffs, Alcohol and Glucose”. 

Royal Society of Arts, at 8.—A. Howard : “The Waste 
Products of Agriculture : their Utilization as Humus”. 

Thursday, November 16 

King’s College, London, at 3.—C. J. Gadd : “The 
Earliest History of the Babylonians”*. 

Royal Society of Arts, at 4.30.—Dr. S. 8. Nehru : 
“The Application of Electricity to Agriculture and 
Horticulture”. 

London Mathematical Society, at 5.—(in the rooms of 
the Royal Astronomical 8ociety, Burlington House, 
Piccadilly, W.l).—Prof. A. C. Dixon : “The Problem 
of the Rectangular Plate” (Presidential Address). 

Chemical Society, at 8.—Discussion on “Condensed 
Aromatic Ring Systems” to be opened by Dr. R. 
Fraser Thomson 

Friday, November 17 

Physical Society, at 5.—(at the Imperial College of 
Science and Technology, South Kensington, London, 
S.W.7).—Prof. A. O. Rankine : “The Measurement of 
Magnetic Field Distortion” (Presidential Address). 


Official Publications Received 

Guat Britain and Ireland 

Proceedings of the Royal Society of Edinburgh, Session 1032-1933 
Vol. 53, Part 8, No. 20: On the Theory of Statistical Regression 
By M. S. Harriett. Pp. 260-283. 2s. Vol. 53, Part 3, No. 21 • 
Geology and Petrology of the Dolerlles of Spitsbergen. By Dr. G. W. 
Tyrrell and Dr. K. S. Sandford. Pp. 284-321. 3s. 6 d. (Edinburgh • 
Robert Grant and Son ; London : Williams and Nonzate, Ltd.) 

Transactions of the Royal Society of Edinburgh. Vol. 57, Part 3, 
No. 20 : A Contribution to the Experimental Morphology of Lyco¬ 
podium Selago, with Special Reference to the Development of Adventi¬ 
tious Shoots. By Dr. S. Williams. Pp. 711-737 + 8 plates. 4«. 64. 
Vol, 57, Part 3. No. 30 : On the Feeding Mechanism of certain Marine 
Ofttiacods. By Dr. H. Graham Cannon. Pp. 739-764. 8s. 64, 
^Edinburgh : Robert Grant and Son ; London : williams and Norgate, 

The Journal of the Institution of Electrical Engineers. Edited by 
P. F. Rowell. Vol. 73, No. 442, October. Pp. 321-456 +xlv, (London; 
B. and F. N. Span, Ltd.) 10s. 64. 


Fourth Annual Reports of the National Radium Trust and TUdhrm 
Commission, 1932-1933. Pp. 31. (London : H.M. Stationery Office.) 

Report of the Council of the Natural History Society of Northumber¬ 
land, Durham and Newcastle-upon-Tyne, intended to be p r e se nt ed at 
the Annual Meeting of the Society, 31st October 1933, Pp. 40. 
(Newcastle-upon-Tyne.) 

Memoirs of the Cotton Research Station, Trinidad. Series B: 
Physiology, No. 4 : Studies on the Transport of Carbohydrates in the 
Cotton Plant. 3 : The Polar Distribution of Sugar in the Foliage Leaf. 
By B. Phillis and T. G. Mason. Pp. 685-684+plate 23. (London: 
Empire Cotton Growing Corporation.) 2s. 64. 

The West of Bcotiand Agricultural College : Department of Plant 
Husbandly. Research Bulletin No. 3: The Helmlnthosporium 
Disease of Oats. Pp. 74 + 23 plates. (Glasgow.) 

Index to the Mathematical Gasette, Vole. 1-15, April 1894 to 
December 1931, Nos. 1-216. (Published for the Mathematical Asso¬ 
ciation.) I'p. ill+ 164. (London: G. Bell and Son, Ltd.) 


Other Countries 

Commonwealth of Australia : Council for Scientific and Industrial 
Research. Pamphlet No. 42: Meteorological Data for oertaln 
Australian Localities. Pp. 65, Pamphlet No. 43: Investigations on 
the Buffalo Fly Lyperona exiffua dc MeiJ. By Dr. B. J, Krtjgsman 
and G. L. Winured. Pp, 40. (Melbourne : Government Printer.) 

Proceedings of the Academy of Natural Sciences of Philadelphia, 
Vol. 85. Zoological Results of the Dolan West China Expedition of 
1931, Part 1 : Birds. By Wltmer Stone. Pp. 165-222. Meteorites 
In the Collections of the Academy of Natural Sciences of Philadelphia. 
By Samuel G. Gordon. Pp. 223-281. (Philadelphia.) 

Union of 8outh Africa: Department of Agriculture. The Onderste- 
poort Journal of Veterinary Science and Animal Husbandry. Edited 
by P. J, du Tolt, Vol. 1, No. 1, July. Pp. 401. (Pretoria: Government 
Printer.) 6s. 

Flskoridlrektoratcto Skrifter, Serie Havundersokelsor. Vol. 4, 
No. 1 : On the Age and Growth of the Cod {Oadus caUariat L.) Dorn 
the Norwegian Skagerrack Coast. By Aid Dannevlg. Pp. 145+4 
plates. Vol. 4, No. 2: Connected Frequency-Distributions, a Pre¬ 
liminary Account. By Elnar Lea. Pp. 12. Vol. 4. No. 8 : The Otoliths 
of the Cod, Preliminary Report, By Gunnar Rollcfeen. Pp. 14+3 
plates. (Bergen : A.-8. John Griegs Boktrykkerl.) 

Publications of the Observatory of the University of Michigan. 
Vol. 6. No. 8: The Spectroholioklneraatograph. By Robert R. 
McMath and Robert M. Petrie. Pp. 103-117 + 10 plates. Vol. 6, No. 9: 
A Note on the Spectrum of Nova Ophiuohf No. 3 (R8 Ophluohi). By 
Dean B. McLaughlin, Pp. 110-121 + 1 plate. (Ann Arbor.) 

U.S. Department of Commerce : Bureau of Standards. Bureau of 
Standards Journal of Research. Vol. 11 .No. 3, September, Research 
Papers Nos. 503-599. Pp. 309-440. (Washington, I).C.: Govern¬ 
ment Printing Office.) 26 cents. 

Mental Effort in relation to Gaseous Exchange, Heart Rate and 
Meclianlcs of Respiration. By Francis G, Benedict and Cornelia 
G olay Benedict. (Publication No. 446.) Pp. 83+ 2 plates. (Washington, 
D.C. : Caniegie Institution.) 

Bulletin ot the American Museum of Natural History. Vol. 66. 
Article 2: The Sarcophagin® of Panama (Diptera: CalUphorid®.) 
By David G. Hall. Pp. 261-285. (New York City.) 

Smithsonian Miscellaneous Collections. Vol. 89, No. 9: New 
Arctic Foraminlfera collected by Capt. R. A. Bartlett from Fox Basin 
and off the Northeast Coast or Greenland, By Joseph A. Cushman. 
(Publication 3221.) Pp. 8+2 plates. (Washington, D.C.: Smithsonian 
Institution.) 

Proceedings of the United States National Museum. Vol. 82, Art. 
24 : A New Fresh-Water Sponge from South Carolina. By James T. 
Penney. No. 2965. Pp. 6. Vol. 82, Art. 29: Three New Chigger 
Mites of the Genus Trombioula from Panama, with a Key to uw 
known Adults of Tromblcttla of the New World. By H, a. Ewing. 
(No. 2970.) Pp. 0. (Washington, D.C.: Government Printing Office.) 

U.S. Department of Agriculture. Circular No. 24: United States 
Grades, Color Standards and Pocking Requirements for Honey. 
Prepared by the Bureaus of Entomology and Agricultural Economics. 
Revised edition. Pp. 28. 6 cents. Circular No. 302: Fight Grass¬ 
hoppers by Plowing Stubbie. By J. R. Porker. Pp. 4. 5 oents. 
Technical Bulletin No. 372: A Classification of North American 
Agollian Leaf Hoppers. By P. W. Oman. Pp. 94+4 plates. 10 
cents. (W ashington, D.C.: Government Printing Offioe.) 

University of California Publications In American Archaeology and 
Ethnology. Vol. 83, No. 8: Ethnography of the Owens Volley rwnte. 
By Julian H. Steward. Pp. Iv+288-350+10 plates. (Berkeley, 
Calif.: University or California Press; London: Cambridge Uni¬ 
versity Press.) 1.25 dollars. 

Transactions of the San Diego Society of Natural History. Vol. 7, 
No. 24 : A New Solitary Vlreo from Central America. By A. J. van 
Rossem. Pp. 285-286. Vdl. 7. No. 25 : The Canada Jays of Northern 
Idaho. By Alden H. Miller, fep. 287-298. Vol. 7, No, 26: Trans¬ 
posed Hinge Structures in LameUibranohs. By W. P. Popenoe and 
W, A. Findlay. Pp. 290-318+plote 10. Vol. 7, No. 27: Notes on 
Parupinnipa iginii Holmes and Its Allies. By Steve A, (Hassell* Pp. 
819-830+jplafces 20 - 21 . Vol. 7, No. 28: Descriptions of Five New 
Species of Brachyura oolleoted on the West Coast of Hatioo. By 
Steve A. Glassdl. Pp. 331-344+plates 22-20. (San Diego, Calif.) 

Bergens Museums Arbok, 1033. Hefte 1, Naturvidcnskapeiig rekke, 
Fp. 17 + 16 + 53+26+8 + 178. (Bergen: A.-S. John Griegs Bok¬ 
trykkerl.) 

Department of Agriculture: 8traits Settlements and Federated 
Malay States. General Series, No. 14: Reports of the Research, 
Economic and Agricultural Education Branches for the Year 1032. 
Fp. ilj+80. 50 cento. Scientific Series, No. 13 : A List of Insects 
with their Parasites and Predators tn Malaya. Compiled by GTh. 
Corbett and N. c. E. Miller from the Records obtained m the Bhtomo- 
loalcftl Laboratory 1920-1932. Fp.U + 15. 60 cento. (Kuala Lumpur.) 

mT.** 

Bash Nunlng AawcbUon.) 



NATURE 


761 



SATURDAY, NOVEMBER 18 , 1933 
No. 3842 Vol. 132 


CONTENTS 

PAGE 

Social Surveys and Juvenile Unemployment .761 

Diffusion and the Human Mind. By Dr. H. S. 

Harrison. 763 

Regeneration and Transplantation. By J. G. . . 765 

Chemistry of the Sea. 766 

Short Reviews. 767 

The General Nature of the Gene Concept. By Prof. 

R. Ruggies Gates, F.R.S. 768 

Early Astronomy and the Observatory of Leyden. 

, By Prof* Willem de Sitter .... 771 

Obituary: | 

Prof. J. E. Marr, F.R.S. By H. H. T. . . 773 

Mr. E. Everett. By Sir J. J. Thomson, O.M., 

F.R.S.. 774 

News and Views ...... 775 

Letters to the Editor : 

Latitude Effect of Cosmic Radiation.—Dr. J. A. 

Prins. 781 

Nuclear Momenta of Xenon.—E. Gwynne Jones 781 
Magnetic Rotatory Dispersion and Absorption 
of the Cerons Ion in Solution.—Dr. R. W. 
Roberts, L. A. Wallace and I. T. Pierce , 783 

Spectral Absorption of Methylated Xanthines 
and Constitution of the Purine Nucleosides.— 

Dr. J, M. Gulland and Dr, E. R. Holiday , 78 a 

Supposed Direct Spectroscopic Observation of 
the “Oxygen-Transporting Ferment”.—Prof. 

D* Keilin, F.R.S. . * . • . 783 

Isolation of Hepatoflavin.—Dr. Kurt G. Stem 784 

Extra Legs on the Tails of Crabs.—J. Z. Young 785 

Looking Backwards—an Entoptio Experiment. 

—Prof. C R. Marshall * . . *785 

Tunny in the North 80 a*—F. S, Russell , . 786 

A fastacomya /useus (Murid®) Still Extant.— 

H. H. Finlayson ..... 786 

Research Items.. 787 

790 

790 

791 
79» 
798 

794 

795 

796 
796 


Painted Fabrics from India and Iran 
Atomic Weights of Potassium and Carbon 
Lamarckian Inheritance and Learning in the Rat 
A National Academy of Sciences for India 
University and Educational Intelligence 
Calendar of Nature Topics . 

Societies and Academies 
Forthcoming Events . 

.Official Publications Received 


Editorial and Publishing Offices; 
MACMILLAN & C 0 « LTD* 

ST* MARTIN’S STREET* LONDON* W.Oa 

Telephone Number: WHITEHALL 8831 

n* PHUSIS, LBSQUARK, LONDON 



Social Surveys and Juvenile Unemployment 

T HE contrast between the unanimity with 
which the importance of adequate planning 
of the national life and resources in Great Britain 
is admitted, and the haphazard and opportunist 
methods which successive administrations adopt 
in dealing with such major problems as that of 
unemployment, is one of the most distressing 
paradoxes of the present time. It is rare indeed 
to discern an action dictated by a far-sighted 
policy which has due regard to the needs of 
posterity. The first condition of adequate action 
is exact and detailed knowledge such as can only 
be provided by an intensive study of a defined 
problem, and this study administrations have been 
slow to undertake. At times it seems, indeed, to 
have been undertaken less as a basis for wise 
action than as a means of further delaying measures 
repugnant to the administration or its supporters. 

There have accordingly been few more welcome 
signs of the belief that accurate knowledge of a 
situation provides the soundest basis for wise 
action than the studies of industrial areas which 
have been conducted by various universities in 
the last two years. These studies carried out by 
the Universities of Glasgow, Cardiff, Durham, 
Liverpool and Manchester, provided an invaluable 
and impartial analysis of industrial conditions in 
the six areas covered, and indicated the high 
importance of the contribution which the uni¬ 
versities can make to the welfare of the modem 
State. The implication in the very terms of 
reference of these surveys that the universities 
possess, not merely the capacity for conducting 
social research, but also the perspective and sense 
of values essential to the presentation of an 
authoritative and impartial analysis of the facts 
assembled, has been fully confirmed in the subse¬ 
quent reports and is further endorsed by a reoent 
publication of the Research Section of the Depart¬ 
ment of Economics and Commerce of the University 
of Manchester.* 

The work by Mr. J. Jewkes and Mr. A. Winter- 
bottom before us is the fourth of the publications 
of this Resear oh Section, which was responsible 
for the surveys of the Lancashire area (excluding 
Merseyside) and of Cumberland and Furness, to 
which reference has already been made. The 
present study of juvenile unemployment is an 

* "Juvenile Unemployment”, by John Jewkes end Allen Winter* 
bott o m, or (be Eeseeroh Section, Department of JSotmomlca end 
Ommseftn, UnWemity of Ifcmobetter. (London ; Oeofge Allen end 
Uomlit, Lta, Uftl) te 
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admirable example of fruitful co-operation between 
the economists of a great university and men 
engaged in practical affairs to throw light on a 
problem which is national in scope as well as 
severe in local incidence. 

Despite the grave injury inflicted on the adoles¬ 
cent population by prolonged unemployment, the 
absence of sciontifio studies of the subject has 
made it difficult for the layman to appreciate j 
either the magnitude of the evil or the measures 
needed to cope with it. Fully as much as the lucid 
and impartial analysis and exposition of the 
situation contained in this report, the restraint 
and reasonableness with which the relevant factors 
and policies arc discussed and assessed should 
commend it to all scientific workers who are 
concerned with national welfare. 

The earlier survey of the Lancashire area had 
already directed attention to certain of the factors 
responsible for unemployment in Lancashire, such 
as the casualisation of labour in the cotton industry. 
The present investigation reiterates the earlier 
statements regarding persistent juvenile over¬ 
recruitment in this industry where unemployment 
is already so high, and emphasises the grave 
danger of the present position rotting the future 
man-power of the community and permanently 
crippling the industrial efficiency of the county. 
The danger of a complete dislocation of the labour 
market is accentuated by the introduction of the 
six- and eight-loom system of weaving as well as 
by the increased number of boys and girls who 
under present conditions will be leaving school in 
1935-38 in the area surveyed. 

No one concerned with either industrial efficiency 
or social progress can view without alarm the 
consequences which threaten to follow from such 
a situation. It is a truism, as Jewkes and Winter- 
bottom remark, that in a competitive world our 
higher general standard of living can only be 
maintained by a superior industrial efficiency, for 
which we can no longer roly on our early start and 
plentiful supply of raw materials. Maintenance of 
our position demands either a more highly and 
efficiently organised industrial structure or a keen, 
intelligent and technically minded population, 
more efficient in production and more responsive 
in foreseeing, creating and meeting new demands 
on the part of the consumers of the world. To 
exploit the plight of our juveniles, to make them 
hewers of wood and drawers of water until they 
are replaoed in the same work by a fresh flood of 
children direct from school, strikes a deadly blow 


at our attempt to build up a population Capable 
of maintaining a high standard of living and 
efficiency. 

Equally serious is the effect of the relatively 
higher unemployment rate among the children who 
have had the longest training. It speaks poorly 
for British industry, despite the policy of individual 
firms, that just when trained, flexible and imagina- 
j tive minds are more than ever essential, it makes 
so little use of those who have had extended 
education. It is not the least merit of this survey 
that, without entering into the controversy as to 
the relation between educational policy and 
economic considerations, it emphasises the neces¬ 
sity for decision and for the discarding of prejudice 
in this matter. The fundamental contention, that 
many more children who have received higher 
education are required in many British industries 
if those industries are to survive, is unanswer¬ 
able. 

Similarly, this study brings us face to face with 
the problems of leisure and its relation to both 
employment and educational policy. It is ques¬ 
tionable whether a study of the same facts under¬ 
taken by any authority than that of the research 
section of a university would have laid bare the 
fundamental principles with the same impartiality. 
The incisive frankness with which the issues are 
stated in the introductory chapter leaves no room 
for doubt that vacillation and lack of courage and 
vision have been important factors in allowing the 
present situation to develop. 

The consequences of persistence in a short-sighted 
‘bread and butter* policy are too devastating to 
contemplate. The relation of the problem of 
juvenile unemployment to the national insurance 
scheme or to educational policy in the lengthening 
of school life are made unmistakably plain. Certain 
of the remedial measures advocated may be 
described as palliatives, including extension of the 
junior instruction centres both in scope and in 
financial resources, so as to induce or compel the 
bulk of unemployed children under eighteen years 
of age to take advantage of what is rightly 
described as a first line of defence which the 
State has established against loss of quality and 
morale. 

However valuable the work of such centres, like 
the further policy advocated of entrusting toth© 
labour, exchanges the whole task of placing juvenile 
workers in employment, with the oorollarythat 
the notification by employers ofviman^ 
juvenile labour shall be ■ 
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simultaneously lowering the age of entry into 
insurance from sixteen to fourteen years, it only 
alleviates the situation. Control of the conditions 
of entry may assist to reduce casualisation of 
juvenile labour, to repress the worst forms of 
exploitation, and even within his official routine a 
juvenile employment officer should be able to 
exercise a powerful check upon the irresponsible 
and anti-social activities of the worst type of 
employer. The maximum effect of these measures 
would, however, still leave us with & surplus of 
juvenile labour which industry cannot absorb. 

“The one positive, direct and certain method of 
abolishing some part of the unemployment of 
juveniles would be to raise the school-leaving age 
to fifteen years”—in this emphatic statement Mr. 
Jewkes and Mr. Winter bottom leave no doubt as 
to the policy which they regard as providing a 
solution. The facts assembled by them represent 
a damning indictment of phases of our national 
policy during the last two years. The decision to 
raise the school leaving age or not should be taken 
fundamentally on educational grounds, and not 
by an appeal to the facts of juvenile unemploy¬ 
ment. The consensus of opinion on such grounds 
is, however, overwhelmingly in favour of lengthen¬ 
ing the period of school life, and this report is a 
further witness to the dire effects on industry*as 
well as on education of the reversal in September 
1931 of the steady trend of educational organisa¬ 
tion. The sudden check administered at that time 
under the plea of national economy has already 
proved a most oostly mistake, whether judged 
from its effect on the present situation or on the 
morale and efficiency of the next generation. 

The inquiries conducted during the present study 
have demonstrated that the serious consequences 
of this volte-face are already recognised in many 
quarters, and that many local authorities are 
prepared to take appropriate action, oven if the 
immediate raising of the sohool age by legislation 
either in specified areas or in the whole oountry 
prove impossible, provided the present restrictions 
imposed on increased capital expenditure by the 
oentrai authority through the Board of Education 
are removed. This lucid exposition of the issues 
at stake should enlist the interest and aotive 
support of all scientific workers. They at least 
should need little imagination to visualise the 
*aana0e the problem of juvenile unemployment 
to industrial efficiency and national pros- 
support will be needed to ensure 
the mistakes of the past are not repeated and 


the welfare of the community again jeopardised 
by the political or sectarian prejudices of a minority 
or a shortsighted and panio-strioken plea fof 
economy. This whole investigation is one more 
reminder of the capacity of scientific workers for 
social service when their interest and zeal are 
aroused, and above all of their power to safeguard 
the community from selfish or prejudiced action, 
and it sounds a call to co-operation which should * 
not be unheeded. 


Diffusion and the Human Mind 

The Diffusion of Culture . By Prof. G. Elliot 
Smith. Pp. x+244. (London: Watts and Co., 
1933.) 7s. 0 d. net. 

W RITTEN by one who stands foremost in 
his knowledge of the human brain, this 
book affords us a study of the human mind, 
and especially of the minds of certain of the 
higher anthropologists. The author’s views on 
the origin and spread of civilisation have met with 
strenuous opposition, and the facts and argu¬ 
ments he relies upon are often used as offensive 
missiles by his adversaries. He cannot complain, 
indeed, that he is disregarded ; the controversies 
launched by himself and Dr. W. J. Perry remain 
persistently afloat. In view of the vast scope and 
content of his scheme, he can scarcely hope for 
more. If conversions are not spectacular, there 
has been at least a shifting towards the left— 
whioh may in time become the right—in so far 
as the general question of diffusion is concerned. 
It is, however, not only in solutions of religious 
faith that dogma crystallises out, as he himself 
has emphasised, and it is doubtful whether any 
nurture can so far chasten nature as to suppress 
the emotional element in scientific controversies, 
more especially in those that deal with human 
origins. The data of the anthropologist acquire a 
subjective bias more readily than do those of 
other disciplines : if indeed the study can be said 
to have as yet acquired a discipline, and it is not 
the author’s fault if it has not. 

Dispassionate discussion of early human history 
may also be hampered by the circumstance that 
many who pursue the study have not undergone 
that training in scientific method which is be¬ 
lieved to make for clarity of thought, and perhaps 
for depth of understanding. This is not to suggest 
that impartiality is a product of a scientific train¬ 
ing, and of no other, but it may perhaps be 
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admitted that, in the average case, a wide and 
detailed study of the less inexact sciences is a 
better preliminary for the anthropologist than is, 
for example, a devotion to the histories of Greece 
and Rome. But the question whether the 'scientific 
mind’ is mainly bom or mainly bred, must be left 
with the admission that there are ‘scientific men* 
with unscientific minds, and other men whose 
minds are scientific, whether trained or not. 

When we consider, therefore, how easily the 
best of minds may be deflected by internal and 
external influences, it is not surprising that what 
seems obvious to one wise man may be incredible 
to another. Facts, even admitted faots, speak in 
different tones to different mentalities, and the 
usual function of an argument is to strengthen 
the convictions of its fabricator. 

With these considerations as a background, and 
discarding any fervour of advocacy we may suffer 
from, it is not difficult to accept without dismay 
Prof. Elliot Smith’s accounts of the anti-diffu- 
sionist dogmatism of Principal Robertson ; of the 
vacillation of Prescott, who denied his own con¬ 
clusions in deference to authority ; and of the 
internal conflict of E. B. Tylor, who put diffusion 
in the forefront for many years, only to renounce 
it towards the end of his life. The three chapters 
devoted to these honourable and distinguished 
men occupy more than half the book, though 
through them all runs the substantial thread of 
the author's thesis. In the first chapter, dealing 
with the nature of the problem, the spread of 
Isl&m is given as an example of diffusion of 
culture within historical times. The final chapter, 
on “The Reality of Diffusion”, is a brief summary 
of the views that the author has expounded at 
greater length in other works. It need scarcely 
be said that the book is written in the forcible 
and attractive style which we have become 
accustomed to expect from Prof. Elliot Smith. 

That diffusion of culture is a valid explanation 
of similarities, and that independent evolution is 
only to be drawn on as a last resource, is so widely 
accepted as to be almost orthodox. So long, 
however, as the New World is regarded as an 
‘evolutionist’ preserve, so long, that is to say, as 
the Americanist pins his faith, and perhaps his 
reason, to the cultural independence of the 
Amerind! the “common faculties of the human 
mind” will retain their transpacific lease of life. 
The upholders of the indigenous origin of all that 
is significant in Amerind culture Reject, as a 
matter of routine, the difinaioaiat explanation of 
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the conspicuous and admitted resemblances that 
exist with eastern and south-eastern Asia. Without 
entering into detail, it is only possible to suggest 
here, that Prof. Elliot Smith, by taking his Asiatic 
cultural elements across the Pacific by way of 
Polynesia, presents his opponents with an argu¬ 
ment or two. The culture of Polynesia, and of 
Melanesia and Micronesia, was undoubtedly in¬ 
fluenced by movements of peoples from Asia, but 
that it was through Polynesia that America 
received the elements of its higher cultures is not 
in accord with the paucity of distinctive Asiatic 
culture-traits in the islands. It would seem, 
rather, that the stream of culture into the Pacific 
by this route was a diminishing stream, and that 
it was by a more northerly course, with no oceanic 
culture-filter intervening, followed by a passage 
down the western coasts of America, that so much 
that is typical of south-east Asia was transplanted 
to American soil. This cannot bo argued here— 
it needs a lot of arguing—but the view may be 
stressed, since some Americanists, by their con¬ 
centration on the Polynesian aspects, appear to 
absolve themselves from the need to explain the 
Asiatic similarities. They can, of course, brand 
them as due to coincidence, or to the common 
mode of working of untutored Old and New 
World minds. That is, in fact, all that is 
left for them to do, except to contradict 
diffusionists. 

There ate many who are prepared to travel 
with Prof. Elli ot Smith from China, or thereabouts, 
to Peru, by one route or another, but will not 
join him in the earlier part of the course that he 
prescribes, with Egypt as the starting-point. 
This is, however, the heart and arterial system of 
his diffusion scheme, and to it he and Dr. Perry 
have devoted many years of ardent advocacy. 
Why is it that their recompense—measured in 
disciples—is no greater than it is ? Is it that 
acceptance of the Egyptian theory calls for too 
much faith from those who dare not judge for 
themselves—too much flouting of authority— 
and for too wide a vision freon those who regard 
themselves as qualified to form an independent 
judgment? Are We timorous, or only *io#roW- 
minded, in our scepticism ? Or are we, by any 
chance, wise in our caution ? It must to 

say here, that for some of us, diffusion*sto by 
implication or confesstanv the reserve wWWty; - to 
demanded in the large-scale utaisationoT^ 
logical and other riLato' 
cultural cavalcade, .. ^ 
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Egyptian theory as a remarkable essay in recon¬ 
struction—bold, oolourful, persuasive, but too 
good to be wholly true. It smaoks of perfection. 
It embraces many conclusions which, however 
logical in their immediate ancestry, come of lines 
of argument in which inference and interpretation 
have played too large a part. To accept the 
theory as a whole would be an act of faith ; to 
reject the parts one does not like would be to 
spoil its symmetry ; to deny it root and branch 
would bo to spite oneself. Perhaps, after all, to 
pick and choose is all that we can do, with 
apologies to the artists whose conception we 
despoil. H. S. Habiuson. 


Regeneration and Transplantation 

(1) Im regeneration ei les prMhnes de la morpho - 

geiiese. Par Dr. Marcel Abeloos. (Collection des 
actuality biologiquea.) Pp. xi-f253. (Paris: 
Gauthier-Villars et Cie, 1032.) 50 francs. 

(2) Im transplantation animate . Par Dr. Raoul M. 
May. Pp. vi+352. (Paris : Gauthier-Villars et 
Cie, 1932.) 70 francs. 

(3) Regeneration und Transplantation. Von Prof. 
Dr. E. Korschelt. Band 2 : Transplantation 
unter Berucksichtigung der Explanation, PJlanz- 
enpfropfung und Parabiose. Toil 2. Pp. 597- 
1559. (Berlin: Gebriider Bomtraeger, 1931.) 
72 gold marks. 

(4) Experimental Analysis of Development. By 
Prof. Bernhard Darken. Translated by II. G. 
and A. M. Newth. Pp. 288. (London : George 
Allen and Unwin, Ltd., 1932.) ILs. net. 

T HE spontaneous repair of induced injuries 
has long been recognised as one of the moro 
spectacular activities of living organisms. Prob¬ 
ably all animals and all living cells can effect the 
repair of localised and superficial damage, but only 
in some cases can the replacement of lost parte 
take place on a large scale. Numerous attempts 
have been made to correlate this regenerative 
power with other physiological properties or with 
phylogenetic history. These attempts have met 
with little success, and too often the facts have 
thereby been concealed in a mist of uncritioal 
theory or buried beneath an unwieldy terminology. 

(1) Within recent years, comparatively little 
has been added to our knowledge of regeneration, 
if this term is used in its stricter sense, and it is 
through no fault of his own that Dr. Abeloos’ book 
is concerned with facts many of whioh have been 


known for some years. In the philosophical treat¬ 
ment of his subject, Dr. Abeloos is neither very 
convincing nor concise, but he has provided on 
more than one occasion a basis for further work. 
The book contains no index, and the bibliographies 
are restricted to each chapter, so that it is not 
always easy to find individual references. For 
such references it is necessary to turn to the first 
volume of Prof. Korsclielt’s book, w'hich appeared 
six years ago. 

(2) The theoretical interest of regeneration is 
in striking contrast to that associated with the 
transplantation of organs or tissues from one part 
of an animal’s body to another, for in the latter 
case it has become obvious that the biologist has 
acquired a most valuable weapon for the attack on 
the great problems of morphogenesis. The funda¬ 
mental facts are no longer new, but progress has 
been extremely rapid, and it may be doubted 
whether all of it has taken place along sound lines 
of advance. It is not easy to disentangle fact from 
theory, and many workers in this field find it 
necessary to vmte at inordinate length. The time 
has come, however, when a critical and concise 
account of the more salient facts should be set 
forth clearly for the benefit of biologists whose 
work lies principally in other fields. In this 
difficult task Dr. May lias succeeded in a most 
striking manner. He knows his subject, has 
arranged the facts in a logical sequence, and ho 
writes concisely and well. Of necessity, he deals 
with many details of anatomical structure, but the 
reader's interest is always maintained by the 
argument and by the clarity of the exposition. 
Only two criticisms can be made : there is no 
index and the legends to the figures are not always 
quite adequate. This book can be strongly recom¬ 
mended to any biologist who wishes to know the 
essential facts without reading the numerous, and 
unnecessarily long, papers which have appeared 
in many languages during the past twenty years. 

(3) Prof. Korschelt’s work is now completed 
in three handsome volumes which, in the aggregate, 
comprise more than two thousand pages. It is 
not a book whioh can be read from cover to cover 
—it is essentially a work of reference. It is beauti¬ 
fully produced, has a complete bibliography and 
an excellent index. As a guide to researoh workers, 
it will long be of importance, although it is unfor¬ 
tunate that the material is not arranged under a 
larger number of sectional headings. Books of this 
type rightly adorn the shelves of all responsible 
librarians, but it would be interesting to know 
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hew often they are actually consulted by working 
biologists. Prof. Korschelt’s work is, as it were, 
the library edition of the smaller volumes of Dr. 
May and Dr. Abeloos ; as a stimulus to further 
work, most people will prefer one of the more 
concise productions. 

(4) For reasons which may be adequate, Dr. 
Newth has translated Prof. Durken’s “Grandriss 
der Entwieklungsmechanik”. As a translation the 
work is admirable ; but it is unfortunate that no 
revision of the subject matter was possible. The 
book attempts to cover a very wido field and it 
will be appreciated by comparatively elementary 
students. Jts main theme deals with the principles 
of experimental embryology, with which Prof. 
Diirken is familiar, but to a significant oxtent the 
author strays into the field of cell mechanics, 
where he is by no means a sound guide. 

Although they aro not without blemish, the 
four books here discussed form a more than 
usually significant contribution to the literature 
of biology. J. G. 


Chemistry of the Sea 

Das chemische BeobatMungsmaterial und seine 
Oewinnung; Kalziumkarbonat - und Ktihlen- 
sauregehalt des Meerwassers . Toil 1 : Der Bear - 
beitung d<es chemischen Materials . Von Dr. 

Hermann W attenberg. (W isson schaftliche 

Ergebnisse der Deutschor Atlantischen Expedi¬ 
tion auf dom Forschungs- und Vermessungsschiff 
Meteor 1925-1927, herausgegeben im Auftrage 
der Notgemeinschaft der Deutschen Wissen- 
schaft von A. Defant, Band 8.) Pp, ix +333+2 
plates+27 charts. (Berlin und Leipzig : Walter 
de Gruyter und Co., 1933.) 48 gold marks. 

HIS volume deals with part of the observa¬ 
tions made by Dr. Wattenberg, chemist to 
the expedition, during the three years’ voyage of 
the Meteor in the South Atlantic, and with much 
subsequent experimental work which was necessary 
for the full interpretation of these observations. 

The first part deals with the methods used on 
board, the organisation for dealing with the great 
number of water samples analysed at sea, the 
equipment in a restricted space, and contains 
lists of analytical data which were obtained. 

The second part of the volume deals in a very 
complete manner with the calcium carbonate in 
the sea. Relatively much calcium occurs in sea¬ 
water, a part of which—the ‘exoess base*—is 
held in solution in combination with carbonio 


acid. The observations made on board are ex¬ 
pressed in terms which indicate the proportion of 
o&lcium carbonate to total salts in solution. This 
proportion is least in the upper layers in low 
latitudes where calcareous plankton organisms, 
such as Coccolithophorea t utilise dissolved calcium 
to build their skeletons. A minimum is reached 
at about 100 m. depth. From some 1,000 m. to 
near the bottom the proportion remained con¬ 
stant. A significant increase was found near the 
bottom at groat depths, suggesting solution from 
bottom deposits and dead organisms under great 
water pressure, which by making the water more 
acid in reaction increasos the solubility of calcium 
carbonate. 

The solubility of calcium carbonate was in¬ 
vestigated and is shown to depend upon the 
partial pressure of carbon dioxide in situ , the 
concentration of neutral salts in solution, the 
temperature and water pressure Of those, the 
partial pressure of dissolved carbon dioxide is 
itself interrelated to the total dissolved carbon 
dioxide, the amount of ‘excess base’, the hydrogen 
ion concentration, the temperature and water 
pressure. The presence of a small amount of 
borate in sea-water also exerts a slight influence 
on the solubility. 

Experiment and an exhaustive treatment of this 
physico-chemical system has enabled the author 
to present his observations in the South Atlantic 
in terms of saturation of the water with calcium 
carbonate. The upper layers are found to be super¬ 
saturated , particularly in low latitudes. Below some 
100- 500 metres the water is found to be nearly 
saturated, while in great depths undersaturation 
occurs in some areas, owing to the influence of 
pressure. It is of interest in this connexion that 
bottom deposits from great depths contain least 
calcium carbonate and that extensive deposits of 
structureless chalk occur in low latitudes, as 
off the coast of Florida. 

The third part is devoted to hydrogen ion 
concentration and dissolved carbon dioxide. A 
series of charts and sections illustrate the pH 
and partial pressure of dissolved carbon dioxide 
in the South Atlantic, while an account of the 
physical chemistry of the carbon dioxide system 
in sea-water is given in the text. 

The author’s researches on calcium carbonate 
in the sea, and the dear and concise explanations 
of the theories involved, make this volume a 
noteworthy addition to the science of ocean¬ 
ography. 
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Faune de France. 26 : Copdpodes pilagigues . Par 
Prof. M. Rose. (F6d6ration fran^aise des 
Sooi6t6s d© Sciences naturelles : Office central 
de Faunistique.) Pp. iii-f374 + 19 plates. 
(Paris : Paul Lechevalier, 1933.) 140 francs. 

A new part of the “Faune de France” is always 
acceptable and the present volume appeals specially 
to marine workers, for here all the pelagic species 
axe described and figured in a wonderfully small 
space and in a very desirable way. M. Rose is to bo 
congratulated on this monograph, which deals not 
only with the species of the French fauna but also 
those of a large area beyond, including Great Britain. 

The introduction begins with a clear account 
of the form of a copepod and the regions of its 
body with the appendages, the general organisation 
and biology. Then follow very useful directions 
for capture, determination and preparation, which 
include the author’s own special methods for dis¬ 
section and mounting; finally there is a full 
systematic survey with a key to the families and 
genera, and plates of clear outline figures illustrating 
points chosen as significant for the differentiation 
of the various forms. The fact that this key occu¬ 
pies 33 pages gives some idea of the scope of the 
work. The genera are defined and keys of the 
species given with descriptions and figures of each. 

All the volumes of the ‘Faune de France” aim at 
simplicity and brevity. The present one certainly 
attains this object; it should be easy to run down 
any species by using the key s, figures and descriptions. 

Modem Man in Search of a Saul. By C. G. Jung. 
Translated by W. S. Dell and Cary F. Baynes. 
Pp. ix+282. (London: Kegan Paul and Co., 
Ltd., 1933.) 105. M. net. 

This is a translation of a collection of eleven 
essays, of which ton were originally given as 
lectures, by Dr. C. G. Jung. They cover various 
not very closely related topics, to which a certain 
coherence is given by the general outlook of the 
analytical psychology of the author. With the 
exception of throe, they are critical of the psycho¬ 
analytic views of Freud. The general purport of 
the book is given in the translators* preface, and 
may be summarised thus. We are on the verge 
of a spiritual rebirth. Some look in hope towards 
a renaissance of revealed religion. Others, rejecting 
institutional religion altogether, look to science 
for a new enlightenment of reason. The middle 
position is that of those who have outgrown the 
churches, yet feel that “a religious attitude to 
life is as essential to them as a belief in the 
authenticity of science”. To such Jung’s teaching 
will appeal, as “synthesising his knowledge of the 
soul, gained in his many years of practice as 
psychiatrist and analyst, into a fund of information 
av&il&b’e tod applicable to everyone”. It will be 
seen that the book moves largely on philosophical 
lines. 


Psychology of Sex : the Biology of Sex, the Sexual 
Impulse in Youth , Sexual Deviation, the Erotic 
Symbolisms , Homosexuality, Marriage, the Art 
of Love ; a Manual for Students. By Havelock 
Ellis. Pp. xii + 322. (London: William Heine- 
mann (Medical Books), Ltd., 1933.) 12a. 6 d. 
net. 

There is no need to stress the fact that, upon the 
subject of this volume, Mr. Havelock Ellis writes 
as one having authority. Besides a number of 
smaller books, his work “Studies in the Psychology 
of Sex” stands as enduring testimony to his 
learning and insight. But, except for purposes 
of reference, the work is far too laTge for most 
people, including members of the medical pro¬ 
fession. The author tells us that in his own 
medical student days, the most distinguished 
gynaecologists ignored the mental aspects of sex, 
and restricted their attention to its physical 
processes ; and he is not sure that the oppor¬ 
tunities of the medical student are in this respect 
much better to-day. 

The book under notice, so eminently readable 
and so readily manageable, is meant primarily 
for the student, but is for the most part quite 
intelligible to any educated reader. The author 
writes of course as a man of science, not as moralist 
or theologian ; but he tells them, as well as the 
ordinary adult, what ought to be known by anyone 
venturing to instruct other people. 

The Anatomy of the Eye and Orbit: including the 
Central Connections, Development and Compara¬ 
tive Anatomy of the Visual Apparatus. By 
Eugene Wolff. Pp. viii + 310. (London : H. K, 
Lowis and Co., Ltd., 1933.) 31s. 6 d. net. 

This book, written by an ophthalmic surgeon who 
has been also for ten years a demonstrator of 
anatomy, is a thoroughly reliable description of 
the eye, its appendages, most of the nervous 
structures concerned in vision, and their anatomical 
relations. It is more than this, for the dry details 
are enlivened by historical notes, and, even more 
useful, by implications bearing upon pathological 
conditions. As might bo expected from one who 
has worked in intimate association with Prof. 
Elliot Smith, the parts of the brain concerned in 
vision are specially well done. Two chapters are 
devoted to the development of the eye and com¬ 
parative anatomy; they are by no means ex¬ 
haustive, but they are excellent summaries and 
whet the student’s appetite for more. 

Most noteworthy of all is the magnificent way 
in which the book has been produced. The selection 
of borrowed illustrations could scarcely have been 
bettered, and it would be difficult to overpraise 
the new drawings, many by Mr. A. K. Maxwell. 
They are extraordinarily clear, and the shading 
is so well done that the tridimensional relations 
are well indicated. 
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The General Nature of the Gene Concept* 

By Prof. R. Ruggles Gates, f.r.s. 


T HE conception of the gene has resulted from 
two lines of biological evidence : (1) The 

amazing stability of the genu plasm, as expressed 
in the facts of heredity ; (2) its occasional in¬ 

stability, as shown by the occurrence of mutations. 
That external forces, such as X-rays, impinging 
upon the germinal material should produce 
changes, is not surprising but inevitable. That the 
resulting effects are inherited, however, shows that 
the organism is incapable of regulating against 
changes in this particular part of its cell 
structure. 

It appears that these phenomena of stability 
and inherited change can only be understood by 
recognising that some substances or structures in 
the chromosomes must maintain in general their 
spatial relationships and chemical nature, not only I 
from one generation of organisms to another, but 
also with only minor changes through thousands, 
and in some cases even millions, of years. However 
protoplasm grows, these substances must be self- 
reproducing, with a permanence equal to that of 
the species itself, for when they change tho species 
changes. 

While emphasising these conclusions, which seem 
inevitable from the modern genetical work, I do 
not wish to minimise the importance of the cyto¬ 
plasm. It has been shown, for example, by the 
investigations of embryologists (for example, 
Conklin, Lillie) that the visibly differentiated 
substances in various animal eggs can be displaced 
and rearranged by centrifuging, without affecting 
the development, yet if tho fundamental hyaline 
ground substance of the egg-cell is disturbed, dis¬ 
tortions of development will be produced. This 
and the facts of egg polarity argue strongly for a 
more or less determinate spatial arrangement of 
the cytoplasmic materials, at least in many animal 
egg-cells. It has also been shown by reciprocal 
crossing of plant species that some species are 
differentiated only as regards their nuclear con¬ 
tort, while in others the cytoplasm differs as well. 

The spatial arrangement of the gonie materials 
within the chromosomes is therefore not different 
in principle from that shown to exist in the cyto¬ 
plasm of certain animal eggs. The main difference 
is that the chromosome is a thread-shaped structure 
and is believed to be differentiated only along its 
length, that is, its differentiation is regarded as | 
ono-dimensional rather than three-dimensional. 

In what sense do genes exist ? The gene is 
probably the last in tho long series of representative 
particles beginning with Darwin’s ‘gommulcs’ and 
the 'pan go ns’ of do Vries, which were formulated 
to account for the phenomena of heredity. With 
advancing knowledge, such conceptions have 

•From a paper read on September 12 At a joint discussion of 
Sections D (Zoolotfy), I (Physiology) and K (Botany) at the Leicester 
meeting of the British Association on “The Nature of the Gene", 


tended to lose their formal character as ultimate 
particles reproducing by fission, and to become 
more physiological and more closely related to the 
known structure and activities of the cell. They 
lost their morphological nature when the con¬ 
ception of the unit oharactcr was given up many 
years ago. Bridges’s conception of genic balance 
is essentially physiological. As Sir Frederick 
Gowland Hopkins has said of all organic units, 
“The characteristic of a living unit ... is that 
it is heterogeneous. . . . The special attribute of 
such systems from a chemical point of view is 
that these reactions arc organised”. What is the 
nature of the organisation which leads us to the 
conception of the gene ? 

In 1915,1 first pointed out that a gene represents 
a difference - a fact so obvious that its importance 
is in danger of being overlooked. Johannsen, who 
invented the term ‘gene’, afterwards (1923) ex¬ 
pressed the same point of view. Our actual know¬ 
ledge of genes, apart from speculation, is derived 
entirely from their differentia] effects in develop¬ 
ment and from the phenomena of linkage and 
crossing-over. The visible difference in the de¬ 
veloped organism is the product of an initial 
germinal difference which must have arisen at 
some time through a mutation. The great majority 
of biologists will agree in locating the genic 
materials in the chromosomes. In tho endeavour 
to get a more intirnate picture of the nature of tho 
gene, we must therefore explore the structure of 
the chromosome. It is also necessary to remember 
that, like everything else in tho organic world, the 
genes, as well as the chromosomes, must have had 
an evolutionary history. 

There have been two main theories of chromo¬ 
some structure. According to one theory, the core 
of the chromosome contains a continuous thread 
or chromonema, which takes on a spiral form in 
various stages of mitosis. Cytologists have brought 
strong evidence for the existence of chromonemata 
in plant cells. The investigations, particularly of 
Sharp and Kaufmann in the United States and of 
Hedayetullah (1931) and Perry (1932) in my 
laboratory, have given a clear and definite picture 
of the chromosome during the cycle of mitosis. 
These accounts agree in finding the chromosome 
to be a double structure throughout the mitotic 
cycle, containing two chromonemata which are 
spirally twisted about each other in anaphase, 
telophase and prophase, each ohromonema splitting 
before the chromosomo halves separate in meta¬ 
phase. There is also much wider evidence for the 
existence of a chromonema as ft continuous thread 
embedded in the matrix of the chromosome. The 
genes must then bo contained in this thread, and 
they must undergo duplication into two series 
before these are separated by the longitudinal 
fission of the chromonemata. The duplication of 
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the ohromonemata must then be the fundamental 
process on which the phenomena of heredity 
depend. 

Another theory of chromosome structure which 
has been much in vogue in recent years and has 
found perhaps its strongest support in animal 
cells is that of the chromomeres. According to 
this view, the chromosomes in prophase and 
telophase are made up of granules or chromomeres 
strung together on a fine connecting thread. 
Various attempts have naturally been made to 
identify these discrete chromomeres with the 
genes. They are perhaps most clearly demon¬ 
strated in such work as that of Wenrich on grass¬ 
hoppers. The chromomeres in cytological pre¬ 
parations, however, differ greatly in size, and their 
number appears to be smaller than present 
estimates of the number of genes. Bridges has 
spoken of them as the houses in which the genes 
live. If this is the case, it would appear that 
whole families or oven villages of genes must livo 
in one house. Bolling (1928) endeavoured to count 
the number of chromomeres in certain plant nuolei 
and has arrived at 1,400-2,500. 

In a posthumous paper recently published, as 
well as in earlier papers, I)r, Belling strongly 
supports the chromomore theory, from observa¬ 
tions of smear preparations of pollen mother cells 
in various lilies. Not only does he deny that the 
chromosomes are split in telophase, but he also holds 
the novel view that the prophase split in the 
chromomeres is not accompanied by division of 
the thread connecting them. Instead, he thinks 
connecting threads are formed ds novo between 
the new daughter chromomeres, thus linking them 
up into a new chromosome. The chief merit of 
such a view appears to be that it would obviate 
many of the serious difficulties which still exist 
with regard to all ourrent theories of ohiasmatypy 
and crossing-over. The fact that such diverse 
views can be held by competent cytologists, shows 
the extreme difficulty of crucial observation in this 
field. 

Recent observations now in progress in my 
laboratory indicate that chromomeres may not 
exist, at least in plant cells. We are finding that, 
in some cases at any rate, the appearance of a 
string of beads or a moniliform thread, when 
critically analysed, is due to the presence of two 
spirally intertwined ohromonemata, the nodes and 
intemodes of which give the superficial appearance 
of a single chain of chromomeres. It is therefore 
desirable that a re-investigation, particularly of 
animal chromosomes, be undertaken, to make 
oertain whether chromomeres actually exist or 
whether they will bear the general interpretation 
here suggested. In the meantime, it appears that 
the core of many plant chromosomes is a con¬ 
tinuous structure, not broken up into visibly dis¬ 
crete bodies. As the imagination of many genetical 
inveatigatprs has been caught by the idea of 
discreteness both in the gene and within the 
Triable chromosome, it is well to emphasise this 
point. 


The absolute discreteness of the genes within 
the ohromonemata does not appear to be an 
essential part of the gene theory. It is well known 
that many of the Protozoa have numerous chromo¬ 
somes which undergo longitudinal fission and 
exhibit the usual features of the chromosomes in 
higher organisms. Are we to suppose that these 
chromosomes are as highly differentiated along 
their lengths as the evidence of crossing-over leads 
us to believe they must be in higher plants and 
animals ? I find it impossible to accept such a 
view, which would be virtually a denial of evolution 
except in the cmbryologieal sense. The alternative 
is to assume that, when the mitotic mechanism 
first evolved in the Protista, the chromosomes 
were perhaps differentiated from each other but 
each was uniform along its length. From this point 
of view the mitotic mechanism would be a striking 
example corresponding with Berg’s idea of nomo- 
genesis. 

The development of the mitotic figure may be 
regarded as one of the main evolutionary achieve¬ 
ments of unicellular organisms. We may reason¬ 
ably suppose that it appeared there in its simplest 
form and that the chromosomes in these groups of 
organisms remained more or less longitudinally 
homogeneous. We may then think of the evolution 
of higher plants and animals as having taken place 
through internal differentiation of the chromo¬ 
somes, combined with adhesion of the products of 
cell division into multicellular aggregates. Thus 
would gradually arise the condition which has 
been postulated for higher organisms as a result 
of experiments in crossing-over, that is, a set of 
chromosomes not homogeneous but longitudinally 
differentiated. According to this view, all the 
developments of evolution in multicellular groups 
were foreshadowed or at least made possible by 
the mitotic mechanism achieved by the Protista. 
Just as the simjdest cell aggregates consist of 
undifferentiated cells, so their individual chromo¬ 
somes are internally homogeneous, each containing 
a different type of genie material. 

The current view of genes, as developed par¬ 
ticularly in connexion with Drosophila , tacitly 
assumes that all genes are of the same kind. If 
the views here expressed have any validity, then 
it seems more reasonable to suppose that a portion 
of an original chromosome, not necessarily of 
minimum size, underwent a mutation. Later, 
a portion of this would undergo a different change, 
and so on until a scries of genes or chemically 
different segments of various sizes would result. 
This would lead ultimately to some genes of 
minimum dimensions, although others might be 
larger, and segments of the original unchanged 
chromosome might remain. It would appear 
probable, however, that in this process the majority 
of genes would ere now have reached the minimum 
size. (I find that East in 1929 also emphasised the 
view that genes are probably of various sizes.) 

Some workers have of course taken an entirely 
different view of the origin and history of genes, 
regarding them as the primordial bodies or organic 
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units from and by which protoplasm has since been 
constructed. Numerous comparisons have been 
drawn between gonea on one hand and bacterio¬ 
phage and virus particles on the other, based on 
their supposed similarity in size and action. While 
suoh comparisons are suggestive, the view of the 
genes as differentiated at a later stage of evolution 
within the originally homogeneous chromosomes 
seems on the whole more probable, and on this 
view there is no need to regard them as indivisible, 
discrete bodies of uniform size and nature. 

Various estimates of gene size have been made 
in Drosophila. One of the latest, by Go won and 
Gay (1933), arrives at a minimum size of 10' 18 cm. 8 , 
the number of loci in the nucleus being estimated 
at more than 14,000. This maximum size would 
only allow space for about fifteen protein mole¬ 
cules. There is at present a large margin of error 
in such estimates. From measurements of sperm- 
heads and chromosome lengths, these authors 
draw the interesting conclusion that the chromo¬ 
somes are all arranged ond-to-end in the Drosophila 
spermhead. 

The view of gene origin within the chromosomes 
as sketched above appears to be supported by the 
fact that the genes are now known not to be 
uniformly distributed in the chromosomes. The 
F-chromosome has long been recognised as nearly 
empty of genes, but later work of Dobzhansky 
(1933) and others shows that one third or more of 
the length of the X-chromosome at the right or 
proximal end near the spindle fibre attachment is 
also inert. In this region only one mutation, 
‘bobbed bristles’, is known to occur, and crossing- 
over apparently does not take place. Possibly 
these inert or ‘empty’ segments may represent an 
earlier unrnutated condition of the chromosomes. 
The bulk of the chromosome is probably composed 
of thymonucleic acid, but it does not necessarily 
follow that the genes embedded in the chromonema 
axis are derivatives of that substance. 

Although Belling believed that each chromomere 
contains a visible gene, yet the bulk of evidence 
leads to the conclusion that the genes are ultra- 
microscopic, and Bridges (1932) has recently 
expressed the view that they are unimolecular. 
It has been more usual to picture them as defin¬ 
itely organised bodies containing a score or a 
few hundred moloculos and reproducing either 
organically by fission or chemically by duplication. 
The idea that each gene is a single molecule, while 
avoiding the possibility of its divisibility, appears 
to add difficulties of another kind. It is difficult 
to see why a tenuous chain of single unlike mole¬ 
cules should persist in the core of the chromosome, 
as it would be necessary to assume. Chemical 
forces alone could scarcely bo expected to hold 
such a chain together, even if we rely upon the 
properties of the carbon atom. On the other hand, 
whatever physical forces give the chromosome its 
unity as a structure, might also be concerned 
(1) in organising each group of like or unlike 
molecules into a gene, and (2) in maintaining their 
axial arrangement in the chromosome. Could one 


molecule exert its catalytic effect while maintain¬ 
ing its position undisturbed in the chromonema! 
And could it duplicate itself when the row of 
genes divided ? The mere asking of such questions 
shows that we do not know whether genes should 
be regarded as organic or inorganic groupings, and 
it indicates also that the time-honoured phenomena 
of growth and reproduction formerly associated 
with such bodies are in some danger of being lost, 
although it must equally be said that they have 
not yet been eliminated. 

The ‘scute’ series of genes in Drosophila has 
become increasingly difficult to interpret on the 
prevalent conception of the gene as a body which 
can never be fractionated but can only undergo 
change (mutation) as a whole. On the other hand, 
the theory of step allelomorphism as developed 
by Dubinin (1932) and others is entirely in 
harmony with the view of gene evolution which I 
havo outlined above. On the assumption that 
genes are indivisible in all circumstances, it has 
been necessary to make them smaller and smaller, 
until the limit is now reached in the single mole¬ 
cule. But surely, if the atom itself can be dis¬ 
rupted by suitable forces, it is not unreasonable 
to suppose that something of a similar kind may 
happen to a group of molecules constituting a 
gene. 

The genetic study of variegations in plants has 
also led to the view that the genes involved are 
compound structures, the somatic segregation of 
which results in the variegated condition. The 
studies of Emerson on the varieties of maize with 
variegated pericarp, of Baur on Antirrhinum, 
Eyster on maize and Verbena , Demerec on Del¬ 
phinium and Drosophila are notable in this con¬ 
nexion. Eyster (1928) adopts the hypothesis that 
the genes causing variegation are compound 
structures composed of a constant number of 
‘genomeres’ which may or may not be of the same 
chemical or physical nature. Demerec (1931), 
however, explains the variegation in Delphinium 
as a result of highly mutable genes. It remains 
to be seen whether the divisibility of the gene 
in somatic tissues or the high mutability of such 
genes will supply the explanation. 

We prefer to think of genes as differentiations 
of many kinds and sizes which have arisen in the 
core of the chromosome during its evolution, 
making it a nest of catalytic substances, most 
of them having specific effects mainly on the 
development of particular organs. By different 
processes of translocation in the nucleus, genes 
tend to become shifted from their original posi¬ 
tions. The result is that genes affecting quite 
different organs come to occupy adjacent positions 
in the chromosomes. It seems quite likely that, 
from a historical point of view, mutation has been 
a much more orderly process than might be 
supposed from the present disorderly arrangement 
of the genes in Drosophila . The foot that the 
genes have been scrambled in this way seems to 
show that mere position within the chromosome 
is of little or no significance. ' 
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Early Astronomy and the Observatory of Leyden* 

By Prof. Willem de Sitter 


T HE Observatory of Leyden had really two 
founders, Golius in 1633 and Kaiser in 1861. 
I propose to make a comparison between these 
two epochs and the present time. Looking back 
from the point of view of the science of to-day at 
the past, the great differences between now and 
then are brought into sharp relief. Our times are 
distinguished by the great facility of communi¬ 
cation ; the steamship and railway, telegraph and 
aeroplane have made the world much smaller. 
We have our international organisations, our 
periodicals, and although influences outside science 
at present throw many difficulties in the way of 
international intercourse, still we men of science 
feel ourselves more and more to belong to a 
universal fraternity. In the seventeenth century 
it was otherwise. Although at that time scientific 
intercourse was more international than at present, 
-as being much more independent of political 
influences, yet owing to the absence of periodicals 
and the slowness of communication, each individual 
student was in a much more isolated position than 
now, and international communication bore a 
much more personal character. Scientific inter¬ 
course was mostly by correspondence : people 
had time to write, and oven to read and answer, 
letters. The period of the second foundation, 1800, 
is in this respect intermediate between the seven¬ 
teenth oentury and our own time. There were few 
periodicals, communication was maintained much 
more by correspondence than nowadays and 
the scientific international organisations as we 
know them to-day were only just beginning. 

If we look at the practice of soience, the differ¬ 
ence is, if anything, greater. To-day we live, so 
to speak, on photography; we cannot imagine 
astronomy without it. But the development of 
the application of photography to astronomical 
observations took place very slowly and gradually ; 
in 1861 the photography of the sky hod scarcely 
been begun, although the first photograph of a 
star had been taken about ten years previously. 
Perhaps some eccentric worker may have dreamed 
of a systematic photographic examination of the 
firmament, but it was not for a quarter of a 
oentury that the practical possibility of this on 
a large scale was generally acknowledged and 
undertaken. 

The seoond great revolution in the aspect of 
soienoe was wrought by spectroscopy, the origin 
of which lies in about the same period. In 1859 
Kirehhoff and Bunsen laid the foundations of 
spectrum analysis: in 1863 Seochi published his 
first classification of the spectra of the stars. *The 
new astronomy’ was bom at that time. It was 
the speotepsoope that finally abolished the last 
vestige* of the old belief, a relic of antiquity and 

* Stan tbe »ddnw 4dfor»d *t oelebMtfioa of tfw tarotutwry 


scholasticism, in an essential difference between 
‘corruptible’, sublunary matter and the ‘incor¬ 
ruptible', superlunary, divine or heavenly; and 
introduced, or at least confirmed, tho conception 
of the fundamental unity of tho universe. 

Tho development of science is a gradual process. : 
It is often impossible to fix the exact moment 
at which a new idea was conceived. But the history 
of science, like other history, can be divided into 
definite periods, even if these cannot be definitely 
limited, any more than the historian, I take it, 
can say exactly on what day the Middle Ages 
ended and modem history began. 

The history of astronomy, I consider, may be 
divided into four periods. The first, to which 
Babylonian, Egyptian and the most ancient 
Greek science belongs, reached its climax in 
Aristotle and his immediate followers. The 
second, which wo can perhaps best characterise 
as the Ptolemaic, begins with Hipparchus, and 
ends with Copernicus. The third period, which 
I would call the Newtonian, after the man in 
whoso work it culminated, logins a century before 
Newton with Tycho Brahe, Kepler and Galileo. The 
fourth, modem astronomy, was, as wo saw, 
opened in 1860 by the introduction of photography 
and spectroscopy, and it is to all appearance even 
now still in the first stage of its rising development. 

The year of the foundation of the Observatory 
of Leyden, 1633, falls in the middle of the transition 
from tho second to the third period. It was the 
year of Galileo's trial; Kepler died rather more 
than a year before (November 15,1630) ; Huygens 
was a boy of four years old ; Newton was not yet 
bom. The “Novum Organon” of Francis Bacon 
was published in 1620, the “Discours sur la 
m6thode” of Descartes (contemporary of our 
Golius, bom in the same year) was to appear in 
1637. A good idea of the standard of science then 
can be gained from the list of books of study given 
to the youthful Huygens by his teacher Stampioen 
de Jonge in 1645. Stampioen was not an inde¬ 
pendent scientific worker, but a teacher. His 
list of books may be taken to represent what at 
that time was common knowledge of all educated 
men. In mathematics, after mention of some 
elementary books, follows: “to read something 
more and to come to the highest step of mathe¬ 
matics ... for this is needed the Book of the 
Elements Conica Appolloni pergaei”. Apollonius’s 
conic sections, in which according to Stampioen, 
“the most subtle sciences [are] hid, that are 
possible to bethink on this earth”, was the source 
to which, at that time, the greatest mathematicians 
went foY* help and information. Kepler pinned his 
faith on it when he was upon the threshold of 
his discovery of the elliptical orbits of the planets, 
and in the life of Golius it played an important 
part, as it was the inadequacy of the traditional 
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Greek text that drove him to the study of Arabic, 
whioh was to be his life’s work, Concerning 
astronomy Stampioen de Jongo says : “there is 
nothing better than all the books of Lansbergen'\ 
doctor and divine of Goes (later of Middleburg, 
who died on November 8, 1632) who enjoyed a 
great reputation in his day, which he well deserved. 
He was an adherent of the Copemican system, 
without Kepler's elliptic motion however, and 
from ancient observations, supplemented by those 
of Tyeho and others, including his own and those 
of his pupil and admirer Hortensius, he deduced 
new elements for the planets and calculated tables 
which must have been good, as they enabled 
Horrox to predict and observe the transit of 
Venus on December 4, 1639. Yet there are in his 
book many arguments which to-day sound very 
strange to our ears. To give an example : the 
distance of the fixed stars is 28,(XX) astronomical 
units ‘‘because M their period of revolution round 
the sun is 28,000 years (through the precession) ! 

The peroration in Stampioen’s advice to Huygens 
is worth quoting : “Not that the books afore¬ 
named, will do it alone, but thereunto is moreover 
needed. In the first place a sharp intelligence. 
Further a continual application and finally also 
a sustained desire and industry for these sciences, 
which then . . . may be acquired through pro¬ 
longed study. And moreover to put into practice 
that which has been learned, is of much more 
benefit than always and continually ... to pore 
over your books.” 

It seems to me that father Huygens had chosen 
a sensible mentor for his son, and Christian cer¬ 
tainly did not neglect Stampioen’s further advice 
to do something else besides “always and continu¬ 
ally ... to pore over your books”. To replace 
authoritative belief by individual research, book 
study by ‘personal practice’, especially experiment , 
is the characteristic which distinguishes the new 
period from the previous one. The discovery of 
the telescope in 1608' by which, primarily through 
the multitude of observations by Galileo, the 
number and nature of the known phenomena of 
the universe were suddenly immeasurably in¬ 
creased, is one of the most important moments, 
perhaps the most important, in the evolution of 
ideas then taking place. I cannot help pointing 
out incidentally that in all the discussions as to 
who should have the honour of this discovery, the 
name of the discoverer of the astronomical tele¬ 
scope, Kepler, is scarcely ever mentioned, while 
he, of all the more or less independent makers of 
telescopes, had by far the best insight into the 
problems of optics. 

The sharp light whioh is thrown upon the 
opposition between the Copemican and Ptolemaic 
systems by Galileo's quarrel with the Church, his 
dialogue on the two systems of the universe of 
1632 and his trial and condemnation in 1633, 
have contributed to the view that this opposition 
is the essential, typical difference between the old 
and the new science. This is a mistake. The 
human mind is a very Complicated mechanism ; 


the way in whioh it works is often very incon¬ 
sistent and may be contradictory in external, 
formal matters, to its inward nature. The differ¬ 
ence between the Copemican and the Ptolemaic 
system belongs to the externals. Thus, three 
quarters of a century after the appearance of 
Copernicus’s book, the great Snellius, who although 
he loved to launch his publications under a classic 
flag (Apollonius Batavus, Eratosthenes BatavuH, 
Tiphys Batavus) was one of the most modem 
spirits of his time, in the essential contents of 
his work overflowing with originality and entirely 
free from all tradition, even such a man as Snellius 
could be a convinced adherent of Ptolemy, w'hile 
a figure in the second rank, Lansbergen, a highly 
meritorious, industrious and conscientious worker, 
but without originality, proclaimed the Copemican 
doctrine. 

It was at this time that this Observatory of 
Leyden was founded. Its founder Golius, the 
Orientalist, was the pupil of Snellius, but he was 
a man of a quite different mental temperament. 
He possessed an exceptionally lively, versatile, 
even daring mind, but was more humanist than 
scientist, and was urged by a thirst for knowledge 
and insight, not into the wonderful mysteries of 
Nature, hut into science as a product of human 
culture. Originally mathematician and astronomer, 
he was brought to the study of Arabic by the 
desire to read Apollonius in a better text than 
the extant Greek one, and in that study he found 
his true vocation. In his new observatory he now 
and then made observations of eclipses, comets 
and planets, which observations seem to have 
been of good quality, but he took no interest in 
the fresh marvels revealed by the new telescopes. 
The foundation of the observatory by Golius was 
not, as with the second founder, Kaiser, the crown¬ 
ing of a lifelong endeavour, but more an impulse, a 
concession as it were to the love of his youth, 
at the time almost extinguished, astronomy. 

Looking from the past towards the future, 
we find a great resemblance between the two 
epochs. In both there is a rapid development of 
science, originating with an overwhelming mass 
of new observational data, then a result of the 
discovery of the telescope, now of photography 
and spectroscopy. In both, simultaneous with and 
after this phase of harvesting new phenomena, 
there is a rich growth of new theories, a complete 
breaking with the traditional points of view, 
At the close of the seventeenth century, fifty 
years after the period that we have been con¬ 
sidering, there came a consolidation of the new 
theories into a system by Newton, whereby what 
had been revolutionary became orthodox. Our 
time is not yet ripe for this. We have had, and still 
have in our midst, our Kepler, Galileo, Descartes 
and Huygens; the Newton of the new epoch is 
still to come. That the consolidation and unifica¬ 
tion of the different tendencies of present-day 
astronomy, which appear at the moment to w 
wild and unrestrained, will come in good time is 
certain, for science is immortal. 1 / 
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Prof. J. E. Mark, f.r.s, 

T HE death of John Edward Marr, emeritus 
professor of geology in the University of 
Cambridge, on October 1, at the age of seventy-six 
years, has removed from our midst one who will 
not only be remembered on account of his scientific 
eminenoe as a geologist, but will also be deeply 
mourned by all his colleagues and friends who felt 
the charm of his personality and know his worth 
as a man. 

Marr was born at Moreeambe in Lancashire on 
June 14, 1857, within sight of the Lake District, 
which was to beoome the field of many of his 
scientific labours and achievements. He was 
educated at Lancaster Grammar School, a school 
with scientific traditions, which had been respon¬ 
sible for the early training of William Whewell, 
master of Trinity Colloge, Cambridge, and president 
of the Geologioal Society in 1837, and of Sir 
Richard Owen, who was vice-president of the 
1 Society in 1857. He entered St. John’s College, 
Cambridge, as an exhibitioner in 1875, but soon 
became a scholar. He obtained a first class in 
the Natural Sciences Tripos in 1878 and was 
elected a fellow of his College in 1881, which 
fellowship he retained until his death. 

Marr’s boyhood association with the Lake 
District and North Wales, and later at Cambridge 
the influence of Sedgwick, could not do otherwise 
than make him a devoted student of the Lower 
Palaeozoic rocks, and quicken his interest in the 
physical and physiographical aspects of geology. 
Even as a ‘freshman’ he contributed papers on 
the Cambrian rooks of North Wales to the Geo¬ 
logical Society and to the Philosophical Magazine . 
His first paper on the older rocks of the Lake 
District was published in 1878, and was the fore¬ 
runner of a series of outstanding contributions 
that appeared at fairly frequent intervals through¬ 
out his life. 

Immediately after taking his degree at 
Cambridge, Marr proceeded to Bohemia and 
Scandinavia to make comparative studies of the 
Lower Paleozoic rocks of those countries. In 
Bohemia, he spent some time investigating the 
so-called 'colonies* of Barrande, and the results 
of his work were communicated to the Geological 
SUqiety in 1880. Although carried out at such 
an early age, this was one of Mbit’s most important 
contributions to soience, for he proved conclusively 
that Barrande’s view that a specific fauna could 
recur at different geological levels was based upon 
a misconception of the geological structure, and 
that the apparent repetitions were due to later 
earth-movement. The far-reaching consequences 
of this piece of work cannot be over-estimated, 
fbr untU Barrande’s idea of recurring 'colonies* 
disposed of, the zonal division of 
hpmotaxial relationahipSj and the eVolu- 
of faunas could .have' no sure 
significance.■ V ; 


In 1885, with his colleague T. Roberts, Marr 
published a paper on the Lower Palaeozoic rocks 
in the neighbourhood of Haverfordwest in Pem¬ 
brokeshire. At this time little was known of the 
stratigraphy of this part of Wales ; the Ordovician 
rooks, except for the recognition of Llandeilo and 
Bala Limestones, were undivided and had quite^ 
indefinite upper and lower limits. This paper 
established a definite sequence of deposits, each 
with its characteristic fauna, and the divisions 
then made have been of the greatest value in all 
the more recent work on the Ordovician rocks, 
and in elucidating the geological structure of 
south-west Wales. 

In the Lake District, Marr concerned himself 
primarily with stratigraphy, and practically every 
deposit and every part of the region at some time 
or other claimed his attention. Papers of the 
highest importance resulted from his labours in 
the field, and the Skiddaw Slates and their fauna, 
the Borrowdale Volcanic Scries, the Coniston Lime¬ 
stone Group, the Kcisley Limestone, the Dufton 
Shales, the Stockdale Shales, and the Coniston Grits 
all came under review, while with his friend 
Alleyne Nicholson he published original papers 
on the phylogeny of the graptolites. Few have 
rendered such service to Lower Palaeozoic strati¬ 
graphy, and geologists owe him a particular debt 
for his detailed work upon the Upper Ordovician 
rocks, especially the recognition and definition of 
the Ashgill Series. This work has proved of the 
greatest value in furthering the study of Ordovician 
stratigraphy and tectonics. 

Interested also in the abnormal character of 
certain developments of the Carboniferous Lime¬ 
stone Series in Yorkshire, Marr strove with some 
success to explain the origin of the 'reef knolls’ 
of the Craven district. In this he had the collabora¬ 
tion of two of his oldest friends, first of R. H. 
Tiddeman of the Geological Survey and later of 
Prof. E. J. Garwood. With his colleague Alfred 
Harker, he made many valuable contributions to 
the petrology of the Lake District, more particu¬ 
larly in relation to the Shap Granite and the Cross 
Fell Inlier. In later years he revived his interest 
in the physiographical features of East Anglia, 
and did much to advance our knowledge of the 
late-Glacial gravels and post-Glaeial deposits of 
Cambridgeshire. 

In addition to his pursuit of stratigraphy, Marr 
was always attracted by the physical problems 
presented by the geological structure and relief 
of the Lake District, its glaciology and drainage. 
In a series of papers he discussed the origin of the 
lakes and tarns of Lakeland and showed that most 
of them were due to damming of the drainage by 
glacial drift, and that few if any were true rock- 
basins. Further, he demonstrated the radial 
character and superimposed nature of the Lake 
District drainage, showing that it is related to 
the now denuded anticlinal coming of nevrar 
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rooks and unrelated to the tectonio structure of 
the pre-Carboniferous deposits. Later, with Prof. 
W. G, Fearnsides, he extended his physiographic 
studies to the Howgiil Fells. 

As a writer and exponent of scientific facts 
and principles, Marr had a lucidity and ease of 
expression that made his work not only an educa¬ 
tion, but also a pleasure to peruse. His numerous 
separately published memoirs and textbooks all pre¬ 
sent this character, and it is only necessary to turn 
to his work on the “Scientific Study of Scenery” to 
see how great was his capacity for presenting essen¬ 
tial facts in an interesting and attractive manner. 

Although by virtue of his scientific achieve¬ 
ments and the importance of his publications 
Marr takes a placo in the foremost rank of British 
geologists, it is as a teacher, first as lecturer and 
then as Woodwardian professor at Cambridge, that 
he will be gratefully remembered by a host of 
past students and by a band of devoted and loyal 
colleagues. Marr’s influence on the Cambridge 
school of geology since his appointment as lecturer 
in 1886 has been enormous. He was responsible 
for the teaching of all the stratigraphicftl and 
physical geology, both elementary and advanced, 
and with the then Woodwardian professor, T. 
McKenny Hughes, and with the able collaboration 
of Alfred Harker and Henry Woods, was largely 
instrumental in making Cambridge the foremost 
school of geology in Britain. He was appointed 
Woodwardian professor in succession to Prof. 
Hughes in 1917, a position which he assumed to 
everyone's satisfaction, and which he filled with 
traditional distinction. His failing sight, however, 
and an indisposition from which he never com¬ 
pletely recovered, caused him to retire from the 
chair in 1930, but he retained all his mental 
vigour and his intense interest in geology and the 
Cambridge school until the end. 

Outside Cambridge, Marr also played throughout 
his life an important part in geological activities. 
He served on the council of the Geological Society 
almost continuously for forty years, being secre¬ 
tary for ten years, president from 1904 until 1906, 
and foreign secretary from 1925 until 1928, He 
received at different times three medals from the 
Society in recognition of the value of his services 
to geology, culminating in the highest award, the 
Wollaston medal, in 1914. He was awarded a 
Royal medal by the Royal Society in 1930; he 
was elected a fellow of the Royal Society so 
long ago as 1891. 

A naturally courteous and chivalrous nature 
coupled with an immensity of human under¬ 
standing made Marr approachable in his official 
capacity, and a delightful host and companion. 
Hid students invariably received from him just 
that encouragement in their work and that 
individual interest which stirred them toendeavour. 
His house was open to them, and with the kindly 
assistance of Mrs. Marr this privilege of personal 
contact was enjoyed by generations of under¬ 
graduates, most of whom came as pupils and left 
as devoted friends. * H. H. T* 


Mr. E. Everett 

Old students of the CavendiBh Laboratory will 
regret to hear that Mr. E. Everett died on 
November 4 at the age of sixty-eight years. He 
went from the Chemical Laboratory to the 
Cavendish in 1888 as private assistant to the 
professor and remained there until 1930, when his 
health broke down. It was hoped that the rest 
might enable him to recover sufficiently to be able 
to enjoy the leisure he had earned so well, but it 
was not so, and he remained an invalid and 
suffered much pain and discomfort until his 
death. 

Everett took a very active and important port 
in the researches carried on in the Laboratory, 
by Btudents as well as by the professor. The 
great majority of these involved difficult glass 
blowing, which was nearly all done by Everett, 
as it was beyond the powers of most of the 
students. In addition to this, he made all the 
apparatus used in my experiments for the more 
than forty years in which he acted as my assistant. 
I owe more than I can express to his skill and the 
zeal which he threw into hiB work. He was a very 
skilful glass blower, a quick worker, very per¬ 
tinacious ; if the first method failed he would 
try another and generally succeeded in finding one 
which would work. He was also an excellent 
lecture assistant, and was a great help to me in 
my lectures at the Royal Institution. He took a 
personal interest in the success of each experiment 
and spared neither time nor trouble to make it 
come off. 

In the early days of X-rays, before hospitals or 
medical men had any appliances for taking X-ray 
photographs, Everett and W. H. Hayles, another 
assistant at the Cavendish Laboratory and an 
expert photographer, organised a scheme for taking 
photographs at the Laboratory. Many medical 
men availed themselves of this, although the 
revelations made by the photographs as to the 
way in which bones had been set sometimes 
caused considerable embarrassment. 

Everett's servioes to the Cavendish Laboratory 
were recognised by the University of Cambridge, 
which in 1931 conferred upon him the honorary 
degree of M.A. Of this he was rightly very proud, 
and it was, I believe, a great consolation to him 
in his troubles. J. J. Thomson. 

We regret to announce the following deaths; 

Mr. W. H. Fowler, C.V.O., consulting radiologist 
to Edinburgh Royal Infirmary, an authority on 
radium and radiology, on October 5, aged fifty- 
seven years. 

Dr. Ernst Hortert, director of the Zoological 
(Rothschild) Museum, Tring, from 18&2 until 
1930, on November II, aged seventy-throe years. 

Lieufc.-Col. C. G. Nurse, a weU-knojm entb©*^ 
legist, who published numerous pagers chlefl^ oh 
the Hymenopter* of India, on November & aged 
seventy-one years, 1 ■ 
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Nobel Prizes for Quantum Theory Investigations 

The Nobel prize for physics for 1933 hew been 
awarded jointly to Prof. P. A. M. Dirac and Prof. E. 
Sohrfldinger, both of whom have earned international 
reputations for their work on the quantum theory. 
The prize for 1932 has boon awarded to Prof. W. 
Heisenberg, of the University of Leipzig. Prof. 
Schrddinger who, at the time of the publication of 
his paper on “Quantisation as a Problem of Proper 
Values”, was at the University of Zurich, has since 
occupied a chair in the University of Berlin and is 
now at Magdalen College, Oxford. Ho had previously 
written a number of papers on various subjects in 
physics. Amongst them are works on the theory of 
pigments and on colour measurement, while one, “On 
the Coherence of Wide Bundles of Rays”, is of an 
experimental character. One of his contributions in 
1914 is of particular interest in that it seems to fore¬ 
shadow his important work. This is on “The 
Dynamics of Elastically Coupled Systems”, in which 
he considers a system of mass points which, in the 
limit, gives the partial differential equation of a 
vibrating string and in which considerations of group 
velocity play a part. Influenced by the ideas of 
de Broglie, Schrodinger developed wave mechanics 
as a coherent theory, tho centre of which was the 
wave equation. The nature of the atomic problem 
appeared in a new guise, showing mathematically 
more resemblance to the vibrating string than to the 
planetary system. The methods of the new theory 
were classical in character, and gave the hope that 
the quantum theory might finally be absorbed into 
the classical doctrine. Schrodinger seems to have 
been imbued with this idea. The theory met at once 
with an enthusiastic welcome and made rapid strides. 
An important step was made when SolirOdinger 
showed the relation of his theory to that of Heisen¬ 
berg, and henceforth it was possible for the two 
theories to draw from each other in spite of the 
difference in their philosophic outlook. 

Pbov. Dibac, who is Luoasion professor of mathe¬ 
matics in the University of Cambridge, approached 
the quantum problem from an entirely different 
point of view, his work being more closely allied 
to the Heisenberg matrix mechanics. His first great 
service was to establish the elements of the theory 
by an examination of the Poisson bracket expressions 
of generalised dynamics. Guided by their properties, 
he laid the foundations of an independent quantum 
algebra. Dirac stands out amongst his contemporaries 
in this field for his originality. Heisenberg originally 
proposed to banish from his equations the unobserved 
quantities that hod come into atomic theory with 
mechanical models. He proposed $o include in his 
theory only suoh quantities as could be observed. 
This was in effeot a bid for freedom from old rules. 
Dirac went still further from earlier methods. He 
’t| be cramped by his symbols, holding that, 
jB^sfoaji counterparts can be found for them, 

-; thus he builds up a mathsmatioal 


e ws 

analysis which is wider and more flexible than existing 
systems. It is this feature of the work which ft 
peculiarly Dirac’s, In his book “Quantum Mechanics 0 
he gives what has been described as an adequate 
philosophy, as a background to his theory. This 
book will surely stand out as one of the monuments 
of mathematical physics of this generation. Hie 
actual details of his work, the problems he has,, 
conceived and tho solutions he has given, are well 
known, but there can be no doubt that his greatest 
contribution is his discovery of the first order equa¬ 
tions of the quantum theory. The discovery of these 
equations, known everywhere by his name, marks the 
greatest advance since the introduction of de Broglie’s 
theory. The best-known result of their formulation 
is tho inclusion of the ‘spin term’. The particular 
degree of freedom, which is described in the model 
as the spin, finds a natural place in the theory. This 
is, however, merely an important detail in an advance 
which discloses now fields of research and may have 
far-reaching consequences in tho theory of relativity. 

Sir Richard Tangye (1833-1906) 

On November 24 the centenary occurs of the birth 
of Sir Richard Tangye, the most prominent of the 
five brothers who founded the well-known engineering 
firm of Messrs. Tangye, Ltd., of the Cornwall Works, 
Birmingham. From the humblest beginnings, the 
business, begun in one small workroom in Birmingham 
in 1866, grew into a groat concern employing 2,500 
persons supplying machinery to all parts of the 
world. Like his brothers, Tangye was bom in IUogan, 
Cornwall, the parish in which Richard Trevithick was 
bom, and was the son of a Quaker farmer of 
strong character. Through an accident he was 
debarred from mechanical pursuits, but during the 
greater part of his life he was the most active and 
enterprising of the family. Success first came to the 
firm when it supplied hydraulic jacks to Brunei for 
the purpose of pushing the Great Eastern into the 
Thames. Tho jacks were of an improved type 
invented by James and Joseph Tangye, and Sir 
Richard Tangye used to say, “We launched the 
Great Eastern and she launched us,” Similar jacks 
wore afterwards used for raising Cleopatra’s Needle. 

Various machines were brought out by the firm; it 
introduced into works the differential pulley block 
invented by Weston, and later on steam-engines and 
pumping plant were manufactured. From 1881, the 
concern was carried on as a limited company by Sir 
Richard Tangye and his younger brother George 
Tangye (1836-1920). Sir Richard, who was knighted 
in 1894, was also well known for his interest in social, 
educational and political matters, his travels and his 
benefactions to Birmingham. Among his hobbies 
was the collection of relics of Oliver Cromwell, 
resulting in the publication of his book “The Two 
Proteotors—Oliver and Richard Cromwell”. In a 
little book entitled “One and All”, published in 1889, 
he gave an entertaining account of the growth of 
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the firm and of his own career. A biography of him 
by Dr. S. J. Reid appeared in 1909. He died at his 
house at Kingston-on-Thames on October 14, 1906, 
and was buried in Putney Vale Cemetery. 

Protection of the Fauna and Flora of Africa 

Th» international conference which met recently in 
London for the consideration of measures “For the 
Protection of the Fauna and Flora of Africa’ 1 has 
completed its deliberations. At the moment, how¬ 
ever, it is impossible to summarise the results arrived 
at. The need for such a conference has long been 
apparent. For the creation of reservations and the 
enactment of legislation by individual governments, 
have been, it must be admitted, no more than 
partially successful. The difficulties in the path of 
those charged with the enforcement of the regulations 
laid down have been many ; and those who have 
found profit in the exploitation of big game have 
shown a high degree of ingenuity in evading these 
regulations, or by specious arguments have succeeded, 
on occasions, in securing their modification to enable 
them to achieve private ends. How far the present 
conference will defeat opposition of this sort will be 
seen when its deliberations have been carefully 
analysed. But we trust that, among other things, 
some means will have been devised to put an end to 
the exploitation of this game by professional hunters, 
Who organise ‘Safari trips’ for the pleasure of amateur 
hunters, and the trophy hunter. We trust, too, that 
much closer scrutiny will be given to requests to 
shoot elephants, zebra and antelopes on the plea 
that they are damaging crops, or oarrying disease; 
for suoh pleas have been advanced more than once, 
as a cover for obtaining the highly marketable com¬ 
modities, ivory and hides. 

An urgent appeal has already been made by the 
French Government for some sort of control over 
aeroplanes flying above the haunts of big game with 
deplorable results ; and it also complains, as the 
British Government Jhas done, of shooting game 
from motor-cars. Tile fact that at long last a serious 
and determined effort has been made to retain what 
is left of the fauna of Africa, inspires ua to hope for 
great things. For in this fauna we have a great 
heritage, and a grave responsibility rests upon all 
who have its control within their grasp. The forma¬ 
tion of game reserves by tho Governments of Great 
Britain, France, and Belgium was followed by the 
formation of tho great Kruger Park at Pretoria, the 
largest of its kind in the world. It would seem that 
this generous and carefully considered scheme, 
thought out by men resident in Africa, is to be 
followed up after a similar fashion, so far as is 
possible, in other parts of Africa. Only thus, indeed, 
can these animals be saved from extermination. 

Phyrico-Psychical Experiments 

In the third Frederic W. H. Myers memorial 
lecture, which was delivered before the Society for 
Psychical Research on October £6, and of which 
an English edition has just been issued (“Supernormal 


Aspects of Energy and Matter* 1 : London, 1933), Dr* 
Eug&ne Osty, the director of the Institut M6ta* 
psychlque, Paris, reviewed the recent experiments 
with the medium, Mr. R. Schneider. He described 
the nature of the apparatus employed through the 
use of which it is claimed that the medium is capable 
of demonstrating his power of externalising a ‘force*, 
or substance, the effects of which can be registered 
at a distance from him. In the course of the address, 
tho speaker maintained that Mr. Schneider possessed 
exceptional powers, which he was able to exercise 
over tho material world when in a special physio¬ 
logical state designated as trante. In this condition 
his bohaviour is as if he knew and could control “the 
primordial resources of life and processes of creation**. 
Tho method of demonstrating this alleged action at 
a distance was to study its effect on infra-red rays 
which occupied a certain area. Interruptions and 
absorptions occurred which were registered photo¬ 
graphically, and shown to be connected with the 
respirations of the medium. Attempts were made 
to photograph the invisible substance, but were not 
successful ; Dr. Osty is of the opinion that plates 
sensitive enough to tho radiations have not yet been 
produced. 

In defending the experiments against those who 
have ventured to criticise them. Dr. Osty is at pains 
to explain the reasons for his suppression of facts 
considered by his critics to be of some importance. 
He states that any attempt at fraud on the part 
of the medium would have been followed by an 
exposure in flagrante delicto . Moreover, the reliability 
of the results indicated that the publication of the 
full details was unnecessary. A tall screen cut off 
the apparatus and the infra-red field from all those 
present. If doubts were expressed, the experiments 
could bo repeated and the results verified. In con¬ 
clusion, Dr. Osty touched upon the philosophical 
significance of the phenomena of the occultation of 
the infra-red; and stated that it was the same as 
that suggested by the materialisations of other 
mediums, such as the late Mr. Guzik, although he 
can scarcely be unaware that this medium waff 
caught in flagrante delicto and repeatedly exposed. 
In order to assist the reader to understand His 
disposition of the apparatus used in the experiments, 
a diagram of the laboratory is printed, although no 
scale is given and the position of tho tall screen is 
not indicated. 

Improvements in the Autogiro 

An improved model of the autogiro, demonstrated 
at Hanworth aerodrome recently, marks a decided 
advance towards the simplification of ordinary 
straightforward flying, landing in small areas, an A 
safety in emergency landings. Change of orientation 
of the machine in any direction is obtained by tilting 
the universally -mounted rotating planes, there being 
no ailerons, elevators, or rudder. The maohine swings 
pendulum fashion beneath the rotors a* they a*e 
tilted, bringing the propeller thrustdine, into any 
desired direction. Correct baaltfbr 
quite automatic, The rotor universal joint Is o*iried 1 
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an a standard above the body, and the control 
oolumn hangs from this, convenient for the pilot's 
hand. Its movements are about 5° fore and aft and 
rather less laterally. It can be looked forward in 
each a position that it is impossible to put the 
machine into anything but a oliwbing attitude when 
leaving the ground. Normal landings are made by 
coming in to about 10 ft. above the ground at lowest 
gliding speed, lifting the nose, and opening up full 
engine power, which drives the tail down. When 
the tail wheel touches the ground the engine is shut 
off, lift is lost, and the front of the machine falls. 
Thus the forward momentum of the machine is 
negligible, and it stops practically dead. Landings 
without engine, that is, the most probable type of 
forced landing, are not so slow, and have to be made 
as with the conventional aeroplane, with a forward 
speed of about 25 miles per hour, at whioh the rotors 
have just sufficient lift at the gliding angle necessary 
to maintain this. The pull-up run is then about 50 
yards. Full oontrol is retained at this speed. An 
interesting secondary point has arisen from the fact 
that owing to the machine’s great speed range, 
25-120 miles per hour, it is inefficient at on© end of 
this unless fitted with a variable pitch propeller. At 
present there is no suitable small-power airscrew 
available, development of these having always been 
directed towards those for high-power supercharged 
engines. 

Micro-Methods for the Determination of Helium 

Ik the first of a course of three lectures arranged 
by the University of London and delivered on 
November 14 at the Imperial College, South Kensing¬ 
ton, Prof. Fritz Paneth, until lately director of the 
Chemical Institute at Kflnigsberg, described the 
micro-methods now available for the determination 
of helium. The special experimental tochnique 
evolved in the Kdnigsberg laboratories permits the 
qualitative detection of so small a quantity of helium 
as 10“ # -10~ t0 O.O., and the quantitative estimation, 
with an uncertainty of about 1 per cent, of 10~* c.o. 
Prof. Paneth discussed briefly the various problems 
in the solution of which this refined radium technique 
has been or may be employed—such as the con¬ 
centration of helium in the stratosphere, the age of 
minerals, particularly those derived from the Kim¬ 
berley diamond pipes, the origin of meteorites, and 
Sundry questions connected with natural or artificial 
transmutation. The further lectures of this oourse, 
to b© delivered on November 21 and 28, will be 
devoted to the consideration of the age and origin of 
meteorites, and the ohemioal detection of trans¬ 
mutation. 

Tfce Nswc om tn Society 

Tnn aimual general meeting of the Newcomen 
Society was bald on November 8 at the Institution 
Engineers. The report stated that on 
1888, the membership was 828, while 
year' eight meetings had been held in 
York, and caae in London in 
Onmibus Swety. As -the 
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outcome of one of the papers read, a Shetland water 
mill has been secured for the Science Museum, while 
through the paper by Mr. H. W. Dickinson on 
“Jolliffe and Banks, Contractors”, the firm which 
built Waterloo, Southwark and Loudon Bridges, the 
tomb of Sir Edward Banks in Chipstead Churchyard, 
Surrey, has been restored at the expense of Mr. 
J. J. M. Edwards, chairman of the Bridge Hoiise 
Estates Committee of the City of London. The 
Society took an active part in tho bicentenary 
celebrations of Arkwright and Priestley and the' 
centenary commemoration of Trevithick. During the 
year, an Extra Publication No. 3, and vol. 11 of tho 
Transactions have been issued. 

At tho conclusion of the business of the annual 
meeting of the Newcomen Society, a lecturo was 
given by Mr. S. B. Hamilton on “The Place of Sir 
Christopher Wren in the History of Structural 
Engineering”, the lecture being illustrated with 
many lantern slides of St. Paul’s Cathedral. Prior to 
Wren’s time, the only work on the strength of 
materials of which any record exists was that of 
Leonardo da Vinci, and the “Dialogues” of Galileo. 
The latter were discussed at the early meetings of 
the Royal Society, but Wren does not appear to 
have been interested in them. Neither did Wren 
write anything on materials, although he made a 
profound study of buildings, and exercised excep¬ 
tional ingenuity in tho combination of structure!: 
forms. His reports on old St. Paul’s, Salisbury 
Cathedral and Westminster Abbey contained many 
interesting criticisms on their construction and the 
way the heavy loads were taken. What calculation* 
Wren made of loads and stresses is not known ; 
indeed exact calculation would have been useless to 
a designer who repoatedly altered his plans as the 
work progressed. One subject he was greatly in- 
teres ted in was the treatment of the aroh, which was 
also dealt with by Hooke and David Gregory, Of 
great.jnterest was Mr. Hamilton’s review of the stops 
by whioh Wren was led to the construction of the 
dome of St. Paul’s os it is seen to-day. This is the 
work whioh gives Wren enduring fame as a structural 
engineer. Though through the failure to provide 
adequately for shear, defects arose in the counter¬ 
forts, necessitating the extensive repairs of a few 
years ago, yet the marvel is not that defects occurred, 
but that suoh a stupendous mass of intricately 
balanced masonry was ever made to hold together. 

New Broadcasting Station at Budapest 

The authorities responsible for the broadcasting 
service in Hungary have always kept abreast of the 
latest developments in wireless technique; indeed, 
Budapest claims the distinction of being the first 
town in the world to inaugurate a system of broad¬ 
casting over wires so early as 1893. Budapest will 
again com© into prominence in the near future on 
the evening of its new broadcasting station, with a 
transmitter power of 120 kw. t and an aerial mast 
which is claimed to be the highest in the world. A 
brief description of this station and a photograph of 
the new mast is given in Wvrid Radio of November IQ, 
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The mast is of trellis-work steel construction, sup¬ 
ported by two porcelain insulators on a solid block 
of concrete about twenty feet square. The shape of 
the mast is that of two elongated square pyramids, 
set base to base, and standing on one of the points, 
the whole structure being guyed at the centre point 
where the cross-section is a maximum. The height 
of the mast is 932 ft., but a telescopic steel pole at 
the top extends this to nearly 1,022 ft. or 310 metros. 
This height surpasses that of the Eiffel Tower by 
some 40 ft. and makes tho mast the highest structure 
in Europe. The new transmitter, which is of British 
design built in the contractors 1 factory at Budapest, 
is situated in a building about half a mile away from 
the aerial, tho radio-frequency power to which will j 
be supplied through a suitable transmission line. \ 
The station is designed to supply an unmodulated ( 
carrier-wave power of 120 kw. into the aerial, and i 
it will take over the wave-length of 550 metres used j 
by the present transmitter. The latter, which has a j 
power of 18 *5 kw., will be retained for use on another j 
wave-length to supply an alternative programme of | 
less general interest than that provided by the main 
transmitter. The now station has already Started 
testing at midnight, and it is likely that Radio - 
Budapest, which employs three women and two 
men announcers, will be one of Europe’s best-received 
Signals this winter. 

Prehistoric Society of East Anglia 

At the London meeting of the Prehistoric Society 
of East Anglia held on October 25 at the Society of 
Antiquaries, Mr. J. B. Calkin described researches in 
the marine raised beaches of Sussex. The 135 ft. 
raised beach at Slindon Park has yielded rolled 
Claotonian, Chellean, early Le Vallois and early 
Aoheulean implements, with little or unrolled late 
' Aoheulean in the top layer, which is thus dated to 
the Aoheulean interglacial period and necessitates a 
sea margin at more than 100 feet above present levels. 
On the beach occurs a floor industry of a crude Le 
Vallois type covered by a layer of Combe Rock. The 
lower (80-90 ft. O.D.) beach is probably intermediate 
in age between the 135 ft. and the Brighton raised 
beach. Major E. R. Collins exhibited examples of an 
industry of Upper Palaeolithic character in black 
chert from buried ‘floors* in Nidderdale, Yorkshire. 
The well-worked cores and flake implements have 
been compared with Aurignacian types by Prof. H. 
Breuil, and with the Cresswell finds. Mr. L. 8. V. 
Venables exhibited a series of remarkable ‘curved 
points* of finely chipped Hint from sites on the Sussex 
greensand. Mr. L. V. Grinsell described the results 
of a study of the forms and proportions of Bronze 


position of the research associations in Great Britain 
at the exhaustion of the Million Fund, while industrial 
conditions are still difficult. Although in the current 
year tho vote of the Department of Scientific and 
Industrial Research has been increased by £70,000 
to enable it to facilitate the work of these associa¬ 
tions, the existence of most of them remains pre¬ 
carious. Mr. Stone uses the recent vicissitudes of the 
Research Association of British Rubber Manufacturers 
as an example of the evils attending our present 
haphazard methods of financing such industrial 
research. He urges that true eoonomy and efficiency 
in industrial research require a settled programme 
subject to long-range review, together with a 
stabilised system of finance, based on levies, blook 
grants or similar expedients for a term of years, so 
as to place the industrial research associations in the 
position of institutions existing on fixed endow¬ 
ments, the programmes and endowments being 
reviewed periodically by Parliament at intervals of 
not less than five or more than ten years. In place 
of a compulsory levy, he suggests the allocation of 
j £2,000,000 from the new tariff revenue, estimated 
| at £24,500,000 in the current financial year, for the 
i endowment of industrial research. By the allocation 
, from this new revenue of that sum for ten 
| years to create a capital fund of 20 millions, 

[ invested to produce a steady and regular income, 

| industrial research would at once be stabilised and 
at the end of ten years endowed for all time. Mr. 
Stone ably pleads the value of research in periods 
of depression, its place in national recovery and the 
need of ensuring that tariffs do not foster industrial 
sloth and inefficiency. 

Planning 

In a recent number of a fortnightly broadsheet 
entitled Planning, issued by PJE.P. (Political and 
Eoonomio Planning), 10, Queen Anne*s Gate, London, 
S.W.l, the subject of “Community Services” is 
discussed. The administrative organisation of com¬ 
munity services, it is argued, has become largely 
obsolete in view of the now technique elaborated in 
other spheres for managing large units, eliminating 
waste, co-ordinating effort and generally for giving 
better value to the consumer. The primary need is 
full and up-to-date information. While physical 
science has been classifying everything in the world, 
and producers have begun to appreciate the need 
for market research, community services are carried 
on largely in the dark. Possibilities of co-operation 
between education, health services and industry 
have been neglected; even simple totals of recruit¬ 
ment into each main industry are not directly obtain- 


Age barrows of the ‘bell’ type, particularly those of 
Wessex. The survey showed that Thumam’s ‘bowl*, 
‘ball 1 and ‘disc* types form an evolutionary series 
connected by intermediate forms. Excavation records 
support the view that the ‘bell* form is intermediate 
in age between the ‘bowl* and ‘disc’ types. 

Endowment of Industrial Research 
In an article contributed to the Nineteenth Century 
for November, Mr. IL W. J. Stone reviews the present 


able. There is an immediate need for establishing 
a social research council enjoying official status, 
comparable to that of the Medical Research Council, 
with sufficient resources to investigate tad co-Ordinate 
the work hitherto undertaken by numerous official, 
semi-official and voluntary organisations., Such 
economic services as gas supply, ■ water supply, 
transport and sewage, which hove been devs&ped 
with great ability and enterprise by iniu^ inani- 
cipalitiea, have now reached ft ^Stagew^ 
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appropriately be transferred to special regional 
Organisations. Relieved of these purely business 
Amotions, local authorities could devote themselves 
with greater efficiency to their remaining duties, for 
which they should be given greater responsibility 
and autonomy than in the past. 

British Empire Cancer Campaign 

At the recent quarterly mooting of the Grand 
Council of the British Empire Cancer Campaign, the 
following grants for the calendar year 1934 were 
mode for the continuation of research into the cause 
and cure of cancer : Middlesex Hospital, £5,400 ; 
Cancer Hospital, £2,700 ; St, Bartholomew’s Hospital, 
£2,250; St. Mark’s Hospital, £640 ; Marie Curie 
Hospital, £540; Kodon Centre at the Middlesex 
Hospital (through the Medical Research Council), 
£350 ; Mount Vernon Hospital, £900 ; Strangeways 
Research Laboratory, Cambridge, £850; West¬ 
minster Hospital Annexe, £300 ; Mr. I. Hieger (at 
the Cancer Hospital), £560 ; Dr. P. R. Peacock 
(Glasgow Royal Cancer Hospital), £300 and Dr. 
Alexander Haddow (at the University of Edinburgh), 
£200, Prof. E. Mellanby, who has succeeded the late 
Sir Walter Fletcher as secretary of the Medical 
Research Council, was elected a member of the Grand 
Council. The Grand Council resolved that attention 
should be invited to the fact that essays on “The 
Biological Effects and Mode of Action of Radiations 
upon Malignant and other Cells” for the 1933 Garton 
prize medal should reach the offices of the Campaign 
not later than December 31 next. 

Earthquake in the Santa Elena Peninsula, Ecuador 

Wh have received from Dr. George Sheppard, 
State geologist in the Republic of Ecuador, a brief 
account of the severe earthquake that occurred at 
10.31 a,m. on October 2 in the Santa Elena peninsula, 
Ecuador. Off Salinas, the cable that runs southward 
was broken at a distance of 14 miles from land. At 
La Libertad, the sea receded immediately after the 
earthquake, rose to high-tide level at 11.30 a.m. (low 
tide having been at about 10 a.m.), fell to low water 
at noon, and rose again to the former mark at 2 p.m. 
At Ancon, the ground was seen by Dr. Sheppard to 
be slowly undulating, and the water in a large tank 
Bowed over the north-east side, from which it is 
inferred that the origin lay towards the west and 
beneath the Pacific. Among the after-shocks was 
one at 5.36 aon. on October 3, of Only slightly lees 
intensity than the principal earthquake. It would 
seem, from the above acoount, that the epicentre 
was not for from that of the Colombian earthquake 
of January 31, 1906, the first of the three great 
earthquakes of that year that occurred along the 
Padfio coast of America. 

Cultivation of Raspberries 

Th» Ministry of Agriculture and Fisheries has 
recently issued Advisory Leaflet No. 180 to set forth 
74^rqq|}fo' of modem research upon the cultivation 
■■M ri^pbemes. The characteristics of present-day 
are ^gmaerated, and general directions for 
Ojgamo ^ arc dawned 


to be more suitable for the raspberry crop than 
artificials. Pruning for heavy crops of good quality 
demands more than mere thinning of the canes; 
the methods are set forth in the leaflet. Insect posts 
are not described, os other leaflets do this with 
requisite detail. Blue stripe wilt, a VertidUium 
disease, and mosaic, are the chief diseases. The 
methods of combatting the latter malady are the 
best that con be recommended, but the leaflet 
perhaps does not take sufficient notice of the foot 
that some of the best commercial varieties are 
resistant to mosaic, and therefore menaces to more 
susceptible varieties in the neighbourhood. 

Science in Poetry 

Foi-towing upon an article in Nature of August 
26 entitled “Nature and Science in Poetry”, Mr. E. 
Heron-Allen contributed to our issue of September 16 
a letter in which he gave further examples of poems 
on scientific themes, among them being an “exquisite 
and delicate fantasy” which he attributed to the late 
Sir Arthur Shipley. Mr. H. S. Webster, 53 Loraine 
Road, London, N.W.7, has, however, written to Mr. 
Heron-Allen to point out that the verses were from 
a poem entitled “Solomon Redivivus, 1686” by 
Constance Naden, published in the volume of her 
complete poetical works, reviewed in Nature of 
October 18, 1894. The poem consists of sixteen 
quatrains, three of which read as follows :— * 

We were a soft Amoeba 
In ages past and gone, 

, Ere you were Queen of Sheba, 

And I King Solomon. 

Unorganed, undivided. 

We lived in happy sloth. 

And all that you did I did. 

One dinner nourished both ; 

Till you incurred the odium 
Of fission and divorce— 

A severed pseudopodium 
You strayed your lonely course. 

National Radium Trust 

Owing to a rise of 30-40 per cent in the price in 
sterling of radium, consequent on the departure of 
Great Britain from the gold standard, the National 
Radium Trust pursued a conservative policy during 
1932-33 and purchased only 3*76 mgm. of new 
radium, the needs of radium treatment centres being 
met by a re-distribution of the stock held. The 
Radium Commission has published details of the 
general policy adopted with regard to radium therapy 
for cancer, and summaries of reports from radium 
treatment centres (Fourth Annual Reports of the 
National Radium Trust and Radium Commission, 
1932-1933. H.M. Stationery Office).. 

Health in the Tropics 

The October supplement of the Tropical Dictate* 
Bulletin summarises the medical and sanitary report 
from British Colonies Protectorates and Dependeamhfe 
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for 1031. While primarily intended for medical, 
research and administrative officers, the information 
given should also prove useful for those visiting the 
Colonies and Dependencies for pleasure, or those 
intending to reside there. The vital statistics included 
should also prove of value to insurance offices and 
business houses. 

Polar Year Book 

The <4 Polar Arboken” for 1933 is the first annual 
publication of the Norwegian Polar Club. It is a 
welFillustrated little volume containing a number of 
papers by well-known polar travellers on various 
aspects of Norwegian activity in north and south 
polar regions. Most of the articles are of general 
rather than scientific value, but they include much 
useful information about whaling, coal mining in 
Spitsbergen and hunting in various parte of the 
orotic. 

Announcements 

The Organising Committee of the Sixth Inter¬ 
national Botanical Congress lias decided to change 
the date of meeting of the Congress. The Congress 
will meet at Amsterdam on September 2-7, 1936. 
The secretary is Dr. M. J. Sirks, Wageningen, 
Holland. 

Levkrhuxme research fellowships have been 
awarded to Miss E. M. Denby, organising secretary 
of the Kensington Housing Trust, Ltd., to study slum 
clearance and rebuilding at home and abroad ; and 
Jo Miss D. A. E. Garrod, for excavation of paleolithic 
cave sites on Mount Carmel, Palestine, 

The Secretary of State for the Colonies has 
recently made the following Colonial agricultural 
appointments : Mr. E. J. Gregory to be manager, 
St. Augustine Experimental Station, Trinidad; 
Mr. A. Thompson, assistant mycologist, to be 
mycologist, Agricultural Department, Malaya. 

The Williams prize of tho Iron and Steel Institute 
has this year been awarded jointly to Mr. D. F. 
Marshall, of Sheffield, for his paper on “The External 
Heat Loss of a Blast-Furnace”, which was presented 
at the last annual meeting of the Institute in London, 
and to Mr. A. Robinson, of Scunthorpe, for his paper 
on “Some Factors Leading to Greater Production 
from a Steel Furnace”, which was presented at tho 
autumn meeting of the Institute held in Sheffield in 
September last. 

At the annual general meeting of the Cambridge 
Philosophical Society, the following officers were 
elected :— President , Prof. J. Bancroft; Vice-Presi¬ 
dents, Dr. F. H. A. Marshall, Dr. F. W. Aston, Prof. 
E. K. Bideal; Treasurer , Mr. F. A. Potts ; Secretaries , 
Mr. F. P. White, Dr. J. D. Cockcroft, Dr. H. Hamshaw 
Thomas; New members of Council , Mr. F. T. Brooks, 
Prof. J. E. Lennard-Jones, Mr. H. L. H. H, Green, 
Dru O, M. B. Bui man, Mr. P. I. Dee. 

Taos following officers of the University of Durham 
Philosophical Society have recently been elected 
fiw the Seeskm 1933-34 3 President, Prof, JR, A, 


Sampson; Hon. General Secretary, Mr. W. M. 
Madgin; Hon, Treasurer, Mr. J. W. Bullerwell; 
Editor , Prof. G. W. Todd ; Assistant Editor, Mr. 
J. F. Wood; Hon . Librarian, Dr. F. Bradshaw j 
Assistant Librarian , Mr. E. Patterson. 

The Institute of Metals now issues a monthly set 
of abstracts of the world's metallurgical literature, 
and follows this up by re-issuing these abstracts in 
volume form, with index, at the end of the year. 
In accordance with a scheme that has recently been 
adopted by the Council, the issue of separate ‘pre¬ 
prints* of papers to be read at the two half-yearly 
meetings just before each meeting will cease. Instead, 
tho advance copies will appear, two or three at a 
timo, in the Institute’s monthly Journal along with 
tho metallurgical abstracts. As in the case of the 
latter, the papers will bo re-issued in volume form 
later for permanent retention. 

The Food Group of the Society of Chemical 
Industry will hold a symposium on “Bread and 
Milk” in the Hall of the British Medical Association, 
Tavistock Square, London, W.C.I, on Thursday and 
Friday, November 23-24. The symposium is to be 
divided into three sessions under the chairmanship 
of Prof. W. W. Jameson, Sir John Russell, and Prof. 
H. E. Armstrong, respectively. Papers will be read 
by the following : Prof. H. D. Kay (Reading), Prof. 
A. J. KJuyver (Delft), Prof. A. D. Orla-Jensen 
(Copenhagen), Dr. E. T. Minett and E, J. Pullinger 
(London), Prof. J. R. Katz (Amsterdam), Holger 
Jorgensen, Prof. Max Samec (Czechoslovakia), Dr. 
H. G. Bungenberg de Jong (Utrecht), C. W. Bra- 
bender (Duisberg), Prof. J. C. Drummond (London), 
Prof. G. S. Wilson and M. P. Cowell (London), Dr. J. 
Vargas Eyre (Epsom), Dr. D. W. Kent-Jones (Dover) 
and W. Jago (Hove), Applications for invitations 
and further information should be made to the 
Secretary, Food Symposium, Society of Chemical 
Industry, 46, Finsbury Square, London, E.C.2. 

Applications are invited for the following appoint* 
ments, on or before the dates mentioned 3 —A 
lecturer in chemistry in Rhodes University College, 
Grahams town—The Secretary, Office of the High 
Commissioner of South Africa, Trafalgar Square, 
London, W.C .2 (Nov, 30). A head of the School Of 
Pharmacy in the Robert Gordon's Technical College, 
Aberdeen—The Secretary (Nov. 30). An engineer 
to the Essex Rivers Catchment Board—The. Clerk 
of the Board, Dorset House, Duke Street, Essex 
(Deo. 1 ). A student probationer (zoologist or 
physiologist) at the Marine Biological Laboratory, 
Plymouth (Dec. 31). An assistant curator at the. 
Raffles Museum, Singapore, Straits Settlement*— 
Director of Recruitment (Colonial Service}, Colonial 
Office, 2 , Richmond Terrace, Whitehall, London* 
S.W.l (Jan. 31). A director of water ewntfaAtfop 
to the Metropolitan Water Board—The <3eik of 
the Board, Offices of the Board, I7& f Rotebery 
Avenue, London, E.G.l (Feb, 10 ), 4 chiOTii#tq 

the^^Sudan Government, Kbaito^ ; : jOon^ 
House, Bu ckingham 
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Letters to the Editor 

[The Editor doe* not hold himself responsible for 
opinions expressed by his correspondents . Neither 
oan he undertake to return t nor to correspond with 
the writers of, refected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications ,] 


Latitude Effect of Cosmic Radiation 

It was found for the first time by Clay 1 on voyages 
between Holland and Java that the intensity of 
cosmic radiation has a minimum in the neighbour¬ 
hood of the magnetic equator. The extensive survey 
directed by Compton* confirmed the existence of 
this ‘latitude effect* and showed it to be more pro¬ 
nounced at higher altitude. More accurate results 
at sea-level are due to an investigation of Clay 
and Berlage*. As this again refers to the line 
from Holland to Java, I thought it would be worth 
while to perform analogous measurements on a trip 
from Holland to South Africa. During this investiga¬ 
tion Hoerlin 4 published results he obtained on the 
line Peru—Strait of Magellan—Hamburg. These 
results and those of the other authors as given by 
Clay are represented in Fig. 1 by continuous curves, 
my own results by open circles. Clearly the latter 
lie somewhat closer to Clay’s curve than to Hoerlin’s. 



Unfortunately, my apparatus broke down in the 
tropics, so I have not been able to get evidence on 
the remarkable difference between the southern and 
northern hemispheres as indicated by Hoerlin’s 
results. Though we may feel satisfied that an 
equatorial minimum of the same order of magnitude 
k^fbund by all investigators (indicating that the 
cosmic radiation consists largely of a cosmic rain of 
charged particles) it would seem that an accurate 
repetition of this kind of measurement to obtain the 
exact shape of the curve is not superfluous. 

Regarding my observations, the following par¬ 
ticulars may be given. The ionisation chamber had 
a volume of 3 litres and contained argon at a pressure of 
atm. It was shielded by 3 cm. of iron and was 
placed in a hut on board the S.S. Springfontein of the 
Holland Africa line, the deck over it being of 
The wall of the ionisation 
j^nwnSb^ 1 ''/was,vbipaught to 120 v. and the ionisation 
oolleoted m an insulated rod ocmneeted to a 
and to a amaa capacity 


{4 cm.). To start an observation, the earthing key of 
the rod was opened and a stop-watch set running at 
the same moment. The electrometer was kept at 
zero by gradually applying a potential to the capacity 
so as to compensate the charge due to the ionisation 
current. After some time (about 6 min.) the potential 
(about 3 v.) was road on a voltmeter. From this the 
number of ions produced in the chamber per cm.* per 
sec. may be deduced, assuming saturation. This 
number is called the ’intensity’ of cosmic radiation. 
A small correction for barometric pressure was 
applied to it (2*4 per cent for 1 cm. mercury). 1$ 
the graph in Fig. 1 these values (like those of Hoerlin) 
have been multiplied by such a factor (1/33*2) as to 
make the value at 50° coincide with the value given 
by Clay for normal air. 

I wish to thank the Groningor Universiteitsfonds 
for a grant of money, Prof. Coster for allowing the 
apparatus to be made in the workshop of his labora¬ 
tory, Prof. Clay for some kind advice and finally the 
directors of the Holland Africa line and the crew of 
the S.8. Springfontein for their kind collaboration. 

J. A. Prins. 

Natuurkundig Laboratorium 
der Rijks-Universiteit, 

Groningen. 

Oct. 19. 

1 J. Clay, Proc. Am*tvrdam t 80, 1116, 1927 ; 81, 1091 , 1028. 

* A. II. Compton, Phus . Jtev., 48, 387 ; 1933 . 

* J. Clay and II. P. kerUge, Naturunsi., 80, 687 ; 1932. J. Clay, 
NatunriM., 81, 43 ; 1933 . 

« H. Hoerlin, Nature, 188, 01, July 8, 1933. 


Nuclear Moments of Xenon 

From an investigation of the hyperfine structures 
of the lines of neutral xenon (Xei) which fall in the 
region XX4200-8600, I have been able to show that 
the majority of the s-p transitions possess fairly 
complicated structures. These lines, therefore, are 
unsuitable as wave-length standards. 

In a recent note, Kopfermann 1 reports that he has 
analysed a number of Xei line structures and finds 
that the isotope Xe ,4# has the nuclear moment 
while that of Xe m is probably S, the 0(7)-factors 
being of opposite sign. My analysis confirms this 
result for Xo 189 , but no tiling precise can be stated 
for Xe m , except that 7>J. The analogy between 
the structures of certain xenon lines and those of 
corresponding mercury lines is, however, so dose as 
to favour the assignment of 1=2 to Xe m . 


Hyperfine separations of the terms of Xe 11 * <l - J). 

Term 

Hyperfine separation 

Term 

Hyperfine separation 

}*• 

}•* 

l*' 

2*. 

2 ft 

- 0-290 cm.- 1 

- 0057 

- 0*198 
+ 0*098 

- 0*250 [ 

- 0-070 

2ft 

3ft 

a 

»• 

- 0*006 cm.* 1 

- 0*076 

- 0 *184 

- 0 078 

- 0*078 
+ 0*009 


The sign Indicates that the hypertine levels are Inverted. 


The results of my measurements are summarised 
in the accompanying table of term structures, in 
which the hyperfine separations of Xe 1M ore given. 
Since Kopfermann gave no experimental results, nor 
any indication of the scope of hie observations, a 
comparison of our data is unfortunately not possible. 

E. G wynnb Jones. 

Imperial College of Science, 

London, S.W.7. 

Oct. 24. 

1 B. Eoptanann, 0, TOft ; 193S. 
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Magnetic Rotatory Dispersion and Absorption Of the 
Cerous Ion in Solution 

In a previous communication 1 , we pointed out 
that in order to explain our results on the magnetic 
rotation of solutions of cerous sulphate in water, it 
was necessary to use two absorption wave-lengths 
in the Ladenburg paramagnetic rotation formula, 
namely, 2900 A. (actual) and 2390 A. (effective). This 
latter value seemed reasonable, as intense absorption 
bands were located with wave-lengths 2540, 2400 
and 2230 A. in aqueous solutions of cerous sulphate. 

We have extended our work to solutions of greater 
concentration, and have confirmed our previous 
experimental results. However, by using Rosen feld*8 
quantum mechanical theory of the Faraday effect*, 
instead of Ladenburg’s formula, we find that the 
rotation of the Ce+ + + ion throughout the range 
6780-3341 A. is, to our degree of accuracy, controlled 
by the two absorption bands with wave-lengths 2900 
and 2540 A. For these absorption bands the trans¬ 
ition assignments given by Bose and Datta* were 
assumed, namely, 4 , F 8/1 ~*6 , .D fl/l for 2960 A., and 
4*F # /|—5*D,/ t for 2540 A. For X 3128 A., how¬ 
ever, we find that the calculated value of the rotation 
does not agree within the limits of experimental 
error with the observed rotation, indicating the 
presence of a small effect due to the absorption bands 
with wave-lengths 2400 and 2230 A. 

Throughout the range X 5780-3341 A. our calcula¬ 
tions of the strengths (/ values) for the transitions 
4*F, /t -*5lD t/i and 5*D„ t give 1-40 x 10 * 

and 2-29 x 10’* respectively. These results are in 
fair agreement with estimates which we have made 
directly from absorption data for dilute solutions 
of cerous sulphate. 

So far as order of magnitude only is concerned, 
our larger / value is in agreement with calculations 
made by Gorter 4 and Berber (quoted by Gorter) on 
different grounds. 

R. W. Roberts. 

L. A. Wallace. 

I. T. Pierce. 


George Holt Physios Laboratory, 
University of Liverpool. 

Oct. 23. 


1 NATTOB, 130, 800, Deo. 10,1932. 
• Z. Vhyt., 57. 835; 1930. 

1 JUTHIB, 128, 270, Aug. 15,1931. 
4 Phyt, Z, t 84, 238 ; 1933. 


Spectral Absorption of Methylated Xanthines and 
Constitution of the Purine Nucleosides 

^ An examination of the ultra-violet spectral absorp¬ 
tion Of xanthine and certain methylated xanthines 
suggests that we possess a method of distinguishing 
between derivatives of xanthine (tsoxanthine) which 
are substituted in the 7 or 9 positions, and that this 
method may bo used to assign to one or other position 
the carbohydrate radical in the natural and synthetic 
purine glycosides. 

Xanthine and its methyl derivatives may be 
divided into two groups, as follows : 

(1) Those of which the absorption curves exhibit 
two bands in alkaline solution, namely, xanthine, 
K &-monomethylxanthines, 3 :9-dimethyl- 
xanth i ne , 1:3; 9-trimethylxanthine. 

(2) Those of which the curves exhibit one band in 

'Flk 
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both acid and alkaline solution, namely, S-, 7-mono- 
methylxanthinos, 1: 3~, 1: 7-, It 7-dimethyl- 

xanthines, and 1:3: 7-trimethylxanthine. 

It is evident that the presence of methyl in position 
7 inhibits the appearance of the second band. A 
comparison of the spectra of methylated purines with 
those in which the hydrogen of the imino-group of 
the glyoxaline ring is unsubstituted suggests that in 
3-methylxanthine and in theophylline (methyl 
groups in positions 1 and 3) this hydrogen is 
attached at position 7, whereas xanthine and 
1- and 8-methylxanthines have the hydrogen linked 
to position 9, the reverse of the arrangement 
usually assigned to these compounds. The formula 
of xanthine and the hypothetical woxanthine would 
therefore have to be interchanged. 


HN-—-CO HN-CO 



H 


Xanthine 7#o xanthine 


The spectrum of xanthosine (xanthine riboside), 
prepared from guonosine from yeast nucleic acid, 
shows two bands in alkaline solution, the maxima 
occurring at the same wave-lengths as those of 9- 
methylxanthine. In contrast to this, theophylline- 
d-glucosido 1 and theophylline-Z-arabinoside a , both 
prepared synthetically, show only one band, and 
their absorption curves are identical with that of 
caffeine. 

It thus appears probable that in xanthosine from 
yeast nucleic acid the carbohydrate radical is attached 
in position 9, whereas the synthetic arabinoside and 
glucoside of theophylline contain the sugar in position 
7. The synthetic glycosides are prepared by the 
action of the acetylated bromo-derivative of the sugar 
on the silver salt of the purine, and the location of 
the carbohydrate group in position 7 is in harmony 
with the conversion of silver theophylline into ooffeine 
by means of methyl halides. 

The conclusions now drawn as to the positions of 
the carbohydrate radicals in the natural nucleosides 
are opposed to those of Gulland and Macrae*. These 
were based on what appears to be less satisfactory 
evidence than that now presented, and it is hoped 
that an examination of the spectra of methylated 
xanthosines will allow a decision to be reached. This 


work is in progress. 

A full account of these investigations will be 
published later, and we intend to extend the method 
to the examination of the position of the carbohydrate 
radicals in other nucleosides. 


J. M. GullanX), 

Biochemical Department, 

The Lister Institute, 

London, S.W.I. 

Er R. Holxdav, 

Hie Medical Unit, 

The London Hospital, 

London, E.l. , ( 

Oct. 3. , "■ V. ■ 
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Supposed Direct Spectroscopic Observation of 
the “Oxygen-Transporting Ferment" 

The supposition as to the heernatin nature of 
oxidase (or Warburg oxygen transporting ferment) 
has been based bo far only on the photochemical 
absorption spectrum obtained from the study of the 
effect of light, of definite energy and different wave¬ 
lengths, on the oxygen uptake of cells poisoned with 
oarbon monoxide. The concentration of the oxidase 
in cells is supposed to be too low for the direct 
spectroscopic observation of this enzyme even in the 
actively respiring yeast cells 1 . 

It was announced recently, however, by Warburg 
and Negelein 1 that in Bacterium pastcurianum, which 
has a very high respiratory activity (at 38° C. Qo,= 
1,000), the absorption spectrum of the ferment can 
be seen by the direct spectroscopic examination of a 
thick suspension of these organisms illuminated with 
a strong light. Such examination, in the absence of 
oxygen, reveals, according to them, in addition to 
the two a-bands of cytochrome (band a being absent), 
a diffuse band in the yellow, which they believe to 
be the a-band of the ferment in its reduced state. 
When the suspension is saturated with carbon 
monoxide a carbon monoxide-ferment compound is 
formed, the band becomes sharper and lies at 593 mjx, 
that is, in the same place as the a-band of the photo¬ 
chemical absorption spectrum obtained by Kubowitz 
and Haas*. When the suspension is saturated with 
oxygen, this band, as well as the cytochrome bands, 
disappears. If, however, the suspension is saturated 
with oxygen in the presence of cyanide, the bands of 
reduced cytochrome remain visible, while a new 
band at about 640 my appears. This band, according 
to Warburg and Negelein, corresponds to & “ me thee m- 
oglobin-like” compound of the ferment, with trivalent 
iron probably combined with cyanide. 

The study of cytochrome in cells of different 
organisms has led me, however, to the conclusion 
that, although the observations of these authors are 
on the whole correct, their interpretations are cer¬ 
tainly wrong. This conclusion is supported by several 
observations:— 

(1) B. pasteurianum is a very polymorphic 
organism and the absorption spectrum of its cyto¬ 
chrome varies with the strain of the organism*, the 
culture medium and the age of the culture. Young 
cultures (grown on peptone-broth-sugar-aloohol agar) 
show a strong component c and a very feeble 6 with 
its os-bond more or leas fused with that of c. The 
hand a which in baker's yeast lies at 605 mjx is 
missing* being here replaced by two very faint 
shadings one at about 590 mjx arid the other, whioh 
can be seen in cultures of some strains only, lying 
at about 696 my. The intensities of these bands vary 
with the culture. All these bands disappear on shaking 
the suspension with air. The effect of carbon monoxide 
On the absorption spectrum also varies with the 
ouiture: in some suspensions saturated with oarbon 
monoxide the shading at 595 my becomes more 
dfatinot (as was found by Warburg and Negelein); 
hi Other cultures, in addition to this change, the 
eocnpoam 6 and a portion of e also combine with 
carbon menextde; and finally, in some other cultures, 
oarbon monoxide has no visible effect on the absolu¬ 
tion *gjqctrum. In other words, the property of the 
^ the band in the yellow to combine 

’>■> * Qp* tf ef hs s was s puttmrt mmm wu ttUUr «ts«a to - 


with oarbon monoxide can be shared by other com¬ 
ponents of cytochrome. 

(2) The shadings in the yellow at about 590 mp 
and in the red at about 630 mji or 636 mfi (replacing 
the typical band a of cytochrome) are found in other 
micro-organisms such as Bacillus proteus and Azoto - 
barter chrooooccum t where they can be easily seen on 
examination with a small dispersion prism spectro¬ 
scope. Here the band in the red (630 mfi) is even 
more distinct them in B. pasteurianum . A similar 
band has been previously described by Yaoi and 
Tamiya 4 in several strains of B. dysenteries and JSv 
coli t which are also devoid of a typical band a of 
cytochrome. Moreover, a diffuse band in the yellow 
at 588 m(i or 592 mfi exists also in brewer’s yeast* 
where it replaces the usual band a of cytochrome, 
which in baker’s yeast lies at 603 mfi. 

(3) If the direct spectroscopic demonstration of 
the “respiratory ferment" depends on the respiratory 
activity of the organism, Azotobacter, which at 28° C. 
has Qo, 2=3 8,000, would naturally form the most 
suitable material for such demonstration*. The thiok 
suspension of this organism does not reveal, however, 
any visible change even if the suspension is saturated 
with pure carbon monoxide. Neither the shading 
at 590 mfi nor the other bands are affected by 
oarbon monoxide. 

(4) In B. proteus and in Azotobacter 9 where the 
band in the red (630 .mfi) can be clearly seen, like all 
other bands of cytochrome, it fades away on shaking 
the suspension with air (or is replaced by a very faint 
shading at 645 mfi), and it reappears on standing 
or on reduction with sodium hydrosulphite. The band 
in the red belongs, therefore, to a reduced or ferrous 
state of the pigment and not to an oxidised com¬ 
pound with a trivalent iron atom. 

(5) On acidifying gradually with normal hydro¬ 
chloric acid, a thick (50 per cent) suspension of 
baker’s yeast containing a little caprylic alcohol, and 
shaking the suspension with air, a stage is reached 
when, on reduction with sodium hydrosulphite, the 
band a (lying usually at 603 my) shifts towards the 
short wave end of the spectrum and becomes re¬ 
placed by a shading in the yellow. This shading 
becomes distinctly darker and sharper only in the 
presence of carbon monoxide, forming a band at 
about 596 that is, in the region of the a-band of 
the photochemical absorption epeotrum obtained by 
Kubowitz and Haas. In other words, a compound 
with the absorption band and other properties 
similar to those of the compound found in B . pas¬ 
teurianum can be obtained from the component a of 
oytochrome, which as we know is extremely fragile 
and easily changes its absorption spectrum and other 
properties. 

These experiments show clearly that the shading 
in the yellow (590 mfi.) and the band in the red 
(630 mjji or 636 mfi) are not the absorption bands 
of the oxygen transporting enzyme but the bands of 
some derivatives of cytochrome and probably of its 
component a. 

D. Kjbjilin. 

Molteno Institute, 

University of Cambridge. 

Oot. 17. 

‘ Warburg, 0., and Kubowitw, F„ Bioch, X., 903, 06; 1099, 

> Warburg,, 0., and Nftgeleta, X., (bid., MS, 287 ; 1038. 

4 Kubovritx, F., and Haw, tttf., Mfi. 947; 1082. 

* Yaot, H., and Tamils, H., Prto. Imp. Ac*d. Japm*, 4 , 489; IMS. 

1 Flak, BU, 9. Ohm., 920 , 107; 1002. 

•Itowrtqf, O., and Sotuli, W*, *.,M 00; 1031 
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Isolation of Hepatoflavin 

Soaps time ago, a water-soluble yellow-red pigment 
exhibiting a strong green fluorescence was found in 
purified catalase preparations from liver and pumpkin 
cotyledons 1 . Whereas a certain resemblance in 
respect to its physico-chemical behaviour with the 
enzyme led to the assumption of a possible intrinsic 
connexion between the pigment and catalase, later 
on it became possible to effect a separation of the 
two substances*. The purified pigment was then 
recognised as a member of the lately established class 
of biological pigments called iyochromes’, the single 



Fia. 1. Crystals of hepatoflavin (ptwtomlcrogrtphs). 


representatives of which bear the ending ‘-flavin’ 
(Ellinger 8 , Kuhn* and associates), 
f After numerous attempts, the isolation in a 
crystalline state of the lyochrome from horse liver, 
to be designated as ‘hepatoflavin’, has been achieved 
by means of a method very similar to Kuhn’s pro¬ 
cedure in isolating loctofiavin, the corresponding 
pigment of milk whey 4 . 

Rather concentrated watery extracts from fresh 
horse liver are freed from the bulk of proteins and 
hemoglobin by precipitation with the same volume 
of alcohol. After acidifying to pH 4-5 by acetic aoid, 
the flavin is adsorbed by fuller’s earth and desorbed 
by a mixture of pyridine, methanol and water. 
After concentration in vacuo, the flavin is again 
adsorbed by fuller’s earth or better by frankonitand 
desorbed by the .mixture mentioned above. The 
desorbate is concentrated in vacuo to a small volume 
and many impurities are removed by ether extraction 
and subsequent addition of ten times the volume of 
acetone. On evaporation of the green fluorescent 
water-acetone solution in vacuo, a dark red-yellow 
residue is obtained which represents a crude crystal¬ 
line mixture of flavin with some concomitant sub¬ 
stances. These may be disposed of in the following 
maimer which involves a certain loss of the flavin. 
On dissolving in water and addition Of picric aoid in 
excess, a heavy precipitate is formed leaving the 
flavin in solution. From the precipitate the well- 
defined piomtes of three different substances, the 
nature of which is at present under investigation, may 


be isolated by fractional crystallisation. On evapora¬ 
tion of the flavin solution in vacuo the flavin is left 
behind, together with some colourless salt. The 
flavin is extracted with pyridine, the pyridine extract 
is diluted with water and the pyridine extracted with 
ether. The yellow solution of the flavin is again dried 
in vacuo and the residue consisting of microscopically 
fine brown needles mostly congregated to spherical 
masses is recrystallised from warm dilute acetic 
acid. 

Fig. 1 shows some aspects of hepatoflavin crystals 
at different stages of purification. The solution of 
the pure pigment in water is lemon-yellow and 
exhibits a strong green fluorescence when irradiated 
with filtered ultra-violet light. The crystalline Sub¬ 
stance may possibly represent only the prosthetic 
group of the native pigment, the protein of which has 
been split off in the course of the preparation, especially 
by the acetone treatment. AH fractions con¬ 
taining hepatoflavin with and without protein com¬ 
ponents show a strong absorption band in the short 
ultra-violet around 2600 A. Tho absorption in the 
range of longer wave-lengths seems not to be so 
uniform and seems to be dependent on pH and other 
factors. 

Even from not highly purified flavin preparations, 
a photo-split product of the pigment is obtainable by 
intensive irradiation from a metal filament lamp in 
alkaline solution, which is removed from tho acidified 
system by chloroform. The greenish coloured pro¬ 
duct, which fluoresces green and is a reversible 
redox-system like the mother substance, may be 
extracted from its chloroform solution by dilute 
alkali and can be oasily obtained in a pure state by 

wl I 
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repeating the prooeas. Speotrographio examination 
reveals three absorption bands at 2690. 3650 sold 
4420 A. Fig. 2 shows the shape of the absorption 
curve (kindly taken by Dr. R. Holiday) in the longer 
wave-range at pH 6. Speotrographio comparison 
reveals the identity in respect to absorption of Hsjbt 
of our photo-hepatoflavin with the corresponding 
photo-split product of Warburg and Christian's 
“gelbem OxydationsferfiMfct” from bottom yottOK 1 
and also with a similar s ub stanc e obtained $y 
Bierioh, Lang and RosediboM 1 from -vuim'*>*!&• 
maliaa tissues by a ratbWtiOMdfcfMoo#^ 
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Some properties of hepatoflavin which wore ob¬ 
served with purified but non-crystalline preparations 
and were mentioned in a recent note 7 will be rein¬ 
vestigated with the isolated pigment. 

Kurt G. Stern. 

Courtauld Institute of Biochemistry, 

Middlesex Hospital Medical School, 

London, W.l. 

Oct. 22. i 

i 

» K. G. Stern, Z , physiol. Chtm., 212, 207 ; 1932. j 

1 K, G. Stem, Ber. J)mt. t'hem. (Je$., 96, 555 ; 1933. 

• P. Klllnapr and W. Koschara, itM., 66 , 315, 808; 1033. 

4 R. Kuhn, I*. GyOray and T. Wagner*Jaurogg, ibid., 66, 817, 576, j 
1034 ; 1933. 

4 O. Warburg and W. Christian, Eaturunsi., 00, 080 ; 1932. 

• R. llterich, A. Lang and A. Rosenbohm, ibid., 21, 490 ; 1033. 

1 K. O. Stern and G. I). GrevlHe, ibid., 21, 720 ; 1033. 
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Extra Legs on the Tails of Crabs j 

During last August a female edible crab (Cancer ; 
pagurus) showing an interesting abnormality was 
brought into the Plymouth Aquarium and Dr. E. J. 
Allen, the director, very kindly handed it to me for 
examination. As will be soon from the accom¬ 
panying illustrations, the abnormal region is the | 
al k! omen, which is exceptionally long and wide, and I 
resembles that of a hermit crab in being twisted j 
towards the right, and in that the pleopods are j 
shorter on the right side than on the loft. On the j 
sixth abdominal segment (which bears the uropods | 
in most decapods, but in crabs is usually limbless) 
there is, on the right side, a supernumerary limb 
composed of a protopodite, a stumpy ondopodite and j 
a two-jointed exopodite which ends as a hard, black J 
claw. Although the general plan is thus that of a 
uropod, the lirnb resembles a walking leg in the 
shape of the joints, thickness of the cuticle, hairiness 
and particularly in the claw, which is better developed 
than that of any hermit crab. 



FlQ. 1. 


There is an interesting case recorded by Bethe 1 of 
a similar abnormality in a female Carcinu# masnas 
which carried a fully developed walking leg on the 
left side of the sixth alxlominal segment. Bethe 
did not remark on the size of the abdomen, but 
from measurement of his illustrations it appears 
that it was wider, relative to the carapace length, 
than that of any of the numerous females of this 
Species examined by Huxley and Richards*. 

Bethe considered that it was impossible to explain 
Jiis case op the assumption that differentiation is in 
any way afunofcion of position: so that he could 
conclude that the determinants of form are 


distributed by unequal cell division and that some 
cells containing determinants appropriate for a walk¬ 
ing leg had becomo lodged in the tail. The interpreta¬ 
tion which can now be given shows in a revealing 
way the progress which has been made during the 
intervening thirty-seven years towards an under¬ 
standing of the factors underlying morphogenesis. 

Huxley 8 has shown that the rates of growth of 
the segments of the abdomen of female crabs increase 
progressively passing backwards ; that is to say 
there is a ‘growth gradient* with its apex in the sixth 
abdominal segment and running in the rovers# 



diroction to the main antero-posterior gradient of the 
body. Ho has also collected evidence showing that 
such growth gradients arc connected with those 
gradients of obscure nature which are established in 
the early embryo, and thenceforth control morpho¬ 
genesis. Thus the fact that the abdomen of the two 
abnormal crabs was unusually wide indicates that 
the reverse gradient in the tail rose exceptionally 
steeply, so that the absolute rates of wliatever 
processes are concerned approached the rates usually 
found in the thorax and caused the supernumerary 
limbs to develop the characteristics of walking logs. 

J. Z, Young. 

Department of Zoology and 
Comparative Anatomy, 

Oxford. 

Oct. 15. 


1 Bctho, Arch, EM, Mech. t 8, 301; 1890. 

* Huxley and Richards. J . Mar, Biol, Anoc., 17, 1001; 1081, 

■ Huxley, "Problem* of Relative Growth", London 1932. 

• PeArson, L.M.B.U, Memoir No. 16. Uancor. London 1908. 


Looking Backwards—an Entoptic Experiment 

In a search for the cause of the visual effects 
experienced undor the influence of Mescal Button, 
observations were made on entoptic phenomena 
associated with the retina, and from those it would 
seem- that the human eye can function in a Verted* 
as well as in an ‘inverted* state : in other words, 
the sensitive part of the retina can wee both ways, 
If a microscope is set up to give the best Lighting 
for resolution with the particular objective employed 
and one eye ia applied to the eyepiece, the other 
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eye being dosed, and the head shaken rapidly, the 
shadows of the retinal vessels and the position of 
the yellow spot will bo seen. On cessation of the 
head movemonts, the perception of these vessels 
disappears; but if the uniformly lit field of the 
microscope is gazed at with relaxed accommodation* 
almost suddenly, it may become dark but alive with 
movement. Careful observation will show a well 
covered fern leaf-like pattern of a swirling circulation, 
dark reddish-grey in colour on a black ground. The 
circulating blood seems to Oil nearly the whole field, 
the position of the yellow spot as elsewhere, and it 
will be seen to bo dotted with numerous granules of 
pigment. In a few seconds at most, this dark picture 
vanishes und nothing is left but tho uniformly lit 
field with which the experiment started. The dark- 
ground effect can usually be obtained several times 
but it becomes increasingly difficult to produce it. 
It is best seen in an evening after lights have been 
lit and tho eye has become partiaLly dark-adapted ; 
and slow movement of tho head is often helpful. 

The circulation seen in this way is unlike any 
other in that it seems to be a circulation in small 
sinuses and not in small blood vessels and capillaries. 
There is no pulsation. The circulation can only bo 
that in the chorio-capillaris; and the pigment seen 
can only be that in close proximity and is probably 
that of the retinal epithelium. 

The circulation can be more easily viewed, but not 
so well, by looking at a brightly lit piece of opal 
glass of moderate size through a short focus lens 
protected from extraneous light, placed within its 
image plirne so as to allow of parallel light falling on 
tho rods and cones. I employ a 15-watt lamp sur¬ 
mounted by a piece of opal glass in 1J inch diameter 
brass tubing which also carries a inch focus lens 
placed about 2\ inches from the light source. With 
such an arrangement, the dark-ground effect may 
appear within five seconds, although it usually takes 
longer, and may last ten to twenty or more seconds. 
At first there is usually seen nothing but blackness, 
then a sonsation of circulation in a vessel occurs in 
one or more parts and then quickly the full picture 
develops, at least to those who are able to see it. 
A dark green glass scroon is less helpful than might 
be expected, mainly owing to the circulation being 
viewed by reflected light of low intensity. A ruby-red 
glass has seemed to me more helpful. 

It is probable that the chorio-capiHaris will be 
seen by different eyes with varying distinctness. My 
left eye gives mo the best picture. With my right eye 
the circulation seems more like an asparagus leaf 
than a fern frond in form. 

C. R. Marshall. 

Sidmouth. 

Tunny in the North Sea 

Dubing my investigations on tunny [Tkunnus 
thynnus L.) in the North Sea this summer on Col. 
E. T. Peel’s yacht St. George, I had occasion to talk 
to many fishermen and others interested in the 
occurrence of this fish ; I have also consulted most 
of the relevant literature. Despite the almost 
unanimous agreement among the fishermen I met, 
that the tunny were not to be found in the North 
Sea before the War, it is impossible to avoid the 
conclusion that the migration of these fish into 
North Sea waters is not an occurrence of recent 
origin. 

Dr. Delsman 1 Suggests the warm summer of 1911 
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as the first year of the tunny's appearance. Against 
this, amongst other evidence, the following should 
be cited. Heldt* states that a tunny was caught by 
a French fisherman on the edge of the Dogger Bank 
in 1907 and that Redeke reported the occurrence 
of this fish off Wamemunde in tho Baltic in 1903*: 
tho records of Day 4 arc numerous and go book so 
far as the year 1801, when throe tunny were taken 
off Margate ; he says they wore numerous in the 
Moray Firth in 1850. 

Tho many occasional records given by Day are 
surely evidence that the tunny wero numerous in 
the nineteenth century. It is of interest also to bear 
in mind that, during such summers as that just past 
and that of 1911, unusually calm conditions prevail 
in tho North Sea; such conditions arc especially 
favourable for noticing tunny when they break the 
surface. It, of course, need scarcely bo said that, 
as with other migratory fish, tho tunny may be more 
numerous in some years than in others. 

A good summary of the records of occurrence in 
the North Sea is given by Lo Gall®. 

F. S. Russell. 

Marino Biologioal Association, 

Plymouth. 

Oct. 23, 

1 Delsman, H. C., Natttrk, 1*2, 640, Oct. 21, 1033. 

1 Heldt, H., Off. Sci. Tech. Ptchr* Marit. Note * tt Mem., No. 22 ; 1923. 

• Heldt, H., Comm. Ini. Explor. Set. Mer. Mcdit. Rapp. Pror.. Verb., 
0, 192; 1931. 

4 Hay, J?. f “The Flahes of Great Britain and Ireland" : London, 
1880-84. 

* Le Gall, V. ( Com. Int. Explor . Mer. Journal du Cornell, 2, 300; 
1927. 


Mastacomys fuseus (Murid®) Still Extant 

This remarkable rat, which is distinguished from 
all other Australasian Murid® by its ponderous 
molars and some curious features of their crown 
pattern, was described by Oldfield Thomas so long 
ago as 1882, but with one doubtful exception has 
never been recorded since, except from fossil 
remains, and its status in the Australian fauna has 
remained quite obscure. 

I have now taken a series of specimens in Tasmania, 
whence came the type specimen in the collection of 
the British Museum. The animal was taken at an 
elevation of more than 3,000 ft. in tho rugged north¬ 
western portion of the island. The locality is one of 
rigorous climatic conditions, and sparse \Alpine’ 
vegetation, and the runaways in r the grass matt, 
in which the rat was trapped, are sodden with frequent 
rains in the cool summer which prevails there, 
and in winter are frequently buried feet deep in 
snow. 

These conditions make a distinct approach to 
those of the Alpine meadows which form the station 
of many of the holaretic voles, and the animal in 
fact shows some morphological convergence towards 
the Microiin® ; a diagnosis which Lydekker made 
long before any details of its economy or the features 
of its habitat were known* 

Examination of the new material shows that the 
typo is immature; a redescription of the animal 
will appear in the current volume of the Transactions 
of the Royal Society of South Australia* 

H. H, Finlaysow* 

South Australian Museum, 

Adelaide, ^ 

Sept. 10. . 
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Research Items 


The Origin of Marriage, Prof. Wostennarck in the 
Rationalist Annual , 1934, replies to the criticisms 
which have been directed against his theory of the 
earliest form of human marriage by Dr. Briffault. 
Prof. Westorrnarck in “The History of Human 
Marriage” expressed the opinion that marriage as 
a social institution developed out of a primeval 
habit for a man and woman, or several women, to 
live together, and for the man to be the guardian 
of the family, the woman the helpmate and the 
nurse of the children. The argument is based on the 
fact that in many species of the animal kingdom 
male and female remain together beyond tho pairing 
season, the male acting as a protector of tho family. 
To this group the anthropoid apes belong, although 
none of the apes are permanently gregarious. The 
family, consisting of parents and children, is found 
among the lowest savages, and we may suppose that 
the factors which lead to marital and paternal 
relations among the apes also operated among our 
earliest human or half-human ancestors. Dr. 
Briffault, however, argues that the tendency is for 
the female to segregate herself and to form an 
isolated group with her offspring, which tho malo 
has no share in forming, and of which he is not an 
essential member. Fresh evidence, which has come 
to light since the publication of “The History of 
Human Marriage**, supports the view therein ex¬ 
pressed, and shows that Dr. Briffault’s denial of the 
facts relating to the anthropoids, upon which that 
argument was based, is erroneous: for example, 
Munnocko’s statements relating to the orang utan 
of North Borneo, which live in families, tho Duke 
of Mecklenburg's evidence relating to chimpanzees, 
showing that the old males often accompany tho 
families, though at a distance, and Reiehenow’s con¬ 
clusion that the gorilla lives monogamouely, although 
it is most probable that tho gorilla is also polygamous. 

Irrigation and the Origin of Agriculture. Mr. Julian H. 
Steward, in the course of a study of tho ethnography 
of the Owens Valley Paiute (Vniv. California Pub. 
Amer . Archceol. EthnoL , 33, No. 3), records the use 
of irrigation in connexion with the supply of wild 
plant seeds for food, which in view of the fact that 
the Faiute have not achieved agriculture, is unique 
and anomalous. The Owens Valley Paiute are the 
southernmost of that widely distributed Shoshonean 
group, the Northern Paiute, which occupies most of 
northern Nevada. Owens Valley falls within the 
geographical region of the Great Basin, which 
experiences little rainfall, and of whioh the few 
streams end in salt lakes. The population is esti¬ 
mated at about a thousand, a figure at which it 
appears to have remained for nearly eighty years. 
The Paiute are food gatherers, fishers and hunters. 
In addition to pine nuts and acorns, they eat the 
seeds of wild plants, of which the yield is increased 
by irrigation. An irrigator is elected at a popular 
meeting each spring. The district headman then 
announces the date on which irrigation is to begin and 
the irrigator becomes responsible, after the water 
bos been turned into the main ditch, for the supply 
of water ^to the plots through the lesser ditches. The 
mam dam, consisting of boulders, brush, sticks and 
tiSfOd* is built by the irrigator, assisted by about 
t wenty .five men. The plots are chosen for convenience 


of irrigation and building dams, etc. Of two plots 
at Bishop’s Creek, one measured four miles by one 
to one and a half miles, and the second was approxi¬ 
mately two square miles, the two plots being annually 
alternated. The dam is destroyed at harvest time, 
fish being then gathered from the ditch. Irrigation 
may have been acquired by differential borrowing 
from tho Pueblo, or it may have been a local inde* 
pendent invention which, as has been suggested by 
Spinden, may in a semi-arid country be “the con¬ 
ception which accounts for tho very origin of agri¬ 
culture itself”. 

Practical Aspects of Phenomenal Regression. In dis¬ 
cussing some practical consequences of phenomenal 
regression (see also Natuhk, Fob. 25, 1933, p. 261), in 
Section J (Psychology) at the British Association 
mooting at Leicester, Dr. R, H. Thou less stated that 
in using a telescope (which is practically looking 
down a blackonod tube with one eye), one subject 
of high phenomenal regression only experienced about 
3 per cent increase, whereas another with low 
phenomenal regression obtained 200 per cent increase. 
Methods of presentation of pictures in television or 
in tho cinema are linked up also with this phenomenon. 
A visually presented picture is only satisfactory if 
seen on a sufficiently large scale. Tho television 
screen 5 in. X 5 in. has been stated to be too small 
for satisfactory presentation. Yet observed at the 
ordinary distance for comfortable vision of 10 in., 
such a screen will project a picture on the retina 
considerably larger than that at a cinema perform¬ 
ance. The stray light in tho theatre, which makes 
the screen a definite object at a definite distance, 
also makes it scon as an object of relatively large 
phenomenal size. Looked at through a blackened 
tube, everything on the screen appears in miniature. 
For the small near television work, stray light will 
have no such effect. For many subjects, in fact, 
at such a distance as 10 in., monocular observation 
with totally black surroundings will give a phenomenal 
magnification of up to 50 per cent. Other observers 
will get no such advantage, and may even experience 
a slight loss by this condition of observation. Resist¬ 
ance to the effects of lateral distortion is also a 
function of the stray light in a cinema. The retinal 
image can undergo considerable distortion without 
more than a small fraction of this appearing in 
; experience. 

A Large Miracidium. J. E. Lynch (Quart. J . Micro . 
Sci. t 76, Pt. 1, Juno 1933) describes the anatomy of the 
miracidium of the monostome tromatodo, Htironintus 
chelydrce , noteworthy for its large sizo; this miracidium 
may extend to a length of half a millimetre. Tho epi¬ 
thelial cells, which form the outer wall of the larva, are 
in four tiers and present a notable variation in number 
which suggests that tho number and arrangement 
may not safely bo used in determining family relation¬ 
ships. On the apical anterior end are three kinds of 
openings which are probably also represented in 
other miracidia; the large central pore, usually 
called a mouth, is tho aperture of a gland, and the 
minute scattered pores probably represent glandular 
orifices or nerve terminations. The openings of the 
oephalic glands are in the lateral region of this area. 
The structure usually designated an intestine is 
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shown not to be an alimentary structure but an 
apical gland, and it is not in relation with the so- 
called mouth. The excretory system consists of one 
anterior and one posterior flame-cell, each with a 
separate duct, but a considerable proportion of the 
miracidia exhibit one or two supernumerary flame- 
cells in the posterior part. The flame-cells are 
unusually large ; in fixed material each flame-cell 
is cap-like, about 20p wide and 10fx-15n in height, 
and bears a tuft of cilia about 17jjl long. In one living 
specimen the flame cilia were 30p long. Two largo 
accessory excrotory cells right and left are associated 
with the excretory ducts which open near the 
posterior end. Tho aggregate of germ-balls or gorm- 
cells in this miracidiuin is enclosed in a membranous 
cellular envelope from which partitions pass in to 
enclose each germ-eelJ in its own compartment. 
An excellent figure; showing the structure of the 
miracidium, is given. 

Giant Cells in the Liver of the Mouse. E. Enzmann 
(Peking Nat. Hist. Bull., vol. 7, p, 219) lias studied tho 
megakaryocytes or giant colls in the liver during the 
embryonic life of the mouse and after birth, with 
the view of tracing tho manner and time of their 
disappearance. He concludes that the disappearance 
of these cells follows a definite law which may bo 
expressed by an exponential equation, and that tho 
giant colls of the liver do not migrate when tho 
change of function of this organ takes place, but 
degenerate in situ. In a strain of white mice, no 
giant colls could be found in the liver on tho four¬ 
teenth day after birth and in agouti mice none was 
found after the twelfth day. In a note which follows 
(p. 229), Dr. A. B. D. Fortuyn points out that these 
times must not bo taken as being generally applicable, 
for in another strain of mice, giant cells could bo 
found in the liver so late os the twenty-third day 
and in another on the forty-fourth day. Not in all 
strains do megakaryocytes disappear at a woll- 
doftned age, and they may reappear in the liver of 
females during pregnancy ; they were present in two 
pregnant mice 233 and 242 days old respectively. 

Equine Schistosomiasis. S. I 1 . A. Datta (Jnd. J. Vet. 
Set., 3, Pt. 1, March 1933) records observations on ft 
number of cases of liver cirrhosis in the horso in 
India. Calcareous nodules have long been known to 
ocour in the liver of equincs in India and tho author 
lias been able to show that they are due to the 
presence of the eggs of Schistosoma indicum. The eggs 
are deposited chiefly in the distal portions of the 
intestine, particularly the large colon and rectum, 
and in the liver, where they cause changes and de¬ 
generation in tho neighbouring tissue and the deposi¬ 
tion of calcareous salts, often in concentric rings, 
resulting in the formation of pearl-white nodules. 

Insect Transmission of Plant Viruses. H. II. Storey 
(Proc. Roy. Soc B, 113 ; 1933) has described 

experiments in the mechanical inoculation of insects 
with plant viruses by puncturing the abdomen or 
leg with a needle or a micro-pipotte. The inoculation 
of active races of tho leaf-hopper, Cimdulina, the 
vector of streak disease of maize in East Africa, was 
successful when the inoculation introduced was the 
juice of diseased maize seedlings, fresh or kept for 
four but less than eight days, undiluted or diluted 
with distilled water. By inoculation of tho appro¬ 
priate fluids, it was shown that the virus was present 
in the ineffective leaf-hopper (o) ix% the contents of I 


the rectum if the insect has recently fed on a diseased 
plant, but not otherwise, (b) in the contents of the 
thorax and abdomen, and (c) in the blood. The virus 
was not found in the feces. The appearance of the 
virus in the blood preceded in time the development 
of tho power to cause infections. Infective races of 
tho leaf-hopper, normally unable to transmit the 
virus, were made infective by needle inoculation with 
the streak virus. It is concluded that tho streak 
virus, entering the intestine by the mouth, passes 
through tho intestinal wall into tho blood, and that, 
in the inactive insect, the cells of the intestinal wall 
resist the passage of the virus. There may be soma 
secondary mochanism of resistance ; nevertheless, in 
many inactive individuals, once the barrier of the 
intestinal wall has boon passed, tho virus behaves 
as in an active insect. 

Farrer's Three-penny-bit Rose. A Bhort paper by Mr. 
W. T. Steam in the Gardeners' Chronicle for September 
23, pp. 237 238, clears \ip tho taxonomy of a very 
beautiful garden plant, ‘Farrer's three-penny-bit 
rose 1 . It is apparently an abnormal form of a wild 
species originally brought by Farrer from China in 
1915, and not a variety of Rosa graciliflorn. R . Farreri 
has a much more prickly habit than the wild plant 
and bears a deeper salmon-coloured flower of greater 
beauty. A detailed Latin diagnosis is given. 

Dutch Elm Disease in the United States. The fight 
against the spread of Dutch elm disease in the area 
round New York harbour is being conducted with 
groat vigour. It was recently reported that no 
immune species of elm were known, and now details 
are published of the manner in which tho disease is 
sproad, and how it entered the United States. Mr. 
B. K. Beattie, of tho U.S. Department of Agriculture, 
states, according to a mail report issued by Science 
Service of Washington, D.C., that some elm logs 
imported into the United States from France har¬ 
boured the fungus. Certain beetles which carry it 
from tree to tree were also found. Hot water treat¬ 
ment is not effective in killing the beetles, which 
may also fly away before any treatment can be 
applied. It is very unfortunate that tho infinit¬ 
esimally small import trade in ‘burl* logs of elm for 
veneer purposes should endanger tho United States* 
own larger supplies of home-grown timber. 

Geology of Tanganyika. In Bulletin No. 6 of the 
Geological Survey of Tanganyika Territory, the 
director. Dr. E. O. Teale, has published a useful 
provisional geological map in colours (24 in. by 24 in.) 
with a chronological table of tho formations and 
principal geological events, and explanatory notes on 
these and on tho physical features and mineral wealth 
of the country (Dar es Salaam : Government Printer. 
4s.). The map is based on information collected by 
German investigators prior to 1914, with oopious 
additions due to the valuable work carried out by 
Dr. Teale and his colleagues since the establishment 
of the Survey in 1926. Tho Basement complex in¬ 
cludes augen-gneisses £71 and microclino gnoissose 
granites 02 and waa followed by widespread intru¬ 
sions of a third granite G2. The Muva-Ankolean 
sediments followed and were in turn succeeded by 
intense tectonic disturbances accompanied by a set 
of younger granites 674 and 05, Flat-lying Bukoba 
and Kasanga sandstones probably correspond to the 
Katanga and Watorberg systems. The latter ore 
referred to the Patooaoto, but the Katanga beds are 




November 18, 1933 


NATURE 


789 


more probably late Pre-Cambrian. A long period of 
denudation ushered in the important Karroo de¬ 
posits. Those are followed by Jurassic and Lower 
Cretaceous sediments, largely marine. Intrusions of 
dolerite and kimberlite are known of probably 
Cretaceous ago. The early Tortiary saw the Rift 
valley movements well started and active vulcanism 
was initiated. These spectacular processes have con¬ 
tinued up to the present day, for though vulcariisra 
is now largely extinct, there are still occasional out¬ 
bursts and oarth tremors aro of frequent occurrence, 
especially near the Rift zones. The Survey is to be 
congratulated on tlio progress made during its six 
years of active work. 

Radio Apparatus for Studying the Upper Atmosphere. 
In a paper printed in the Journal of the Institution 
of Electrical Engineers of October, Dr. Builder 
describes radio apparatus which has been developed 
to give the equivalent heights of the ionosphere 
quickly and easily. It has been experimentally 
confirmed that the ‘echo’ and ‘frequency-change’ 
methods give concordant results for the heights at 
which reflection of the waves occur. Particular 
attention is given to the equipment at King’s Collogo, 
London, and that of tho British Polar Year Radio 
Expedition. In all cases the sending station is 
sufficiently close to the receiving station to give a 
direct ground signal comparable in strength with that 
of tho signals reflected by tho upper atmosphere. 
The echo method has several advantages over tho 
frequency-chunge method. In complex cases the 
latter method produces interference patterns which 
are very difficult to interpret. The development of 
a ‘pulse polarisation analyser’ at the Radio Research 
Station at Slough now permits tho state of polarisa¬ 
tion of each separate) echo signal to be specified with 
accuracy. The rapid determination of tho relations 
between frequency and equivalent height is essential 
if tho nature of the ionosphere is to be seriously 
studied. Tho resolution of successive echo signals 
which follow each other closely in time requires that 
the pulses used in the echo experiments should be 
as short, as possible. The extent to which this can 
be done depends on tho equipment of both the 
receiving and tho sending station. In general, the 
receiving apparatus will not handle pulsos of loss than 
0*0001 sec. in duration. Examples are shown of 
automatic ‘snapshot-’ registrations and of automatic 
strip registrations. 

New Wilson Cloud Chamber, Prof. C. T. R. Wilson 
has recently described (Proc. Roy. Soc. t A, Oct.) a 
new form of cloud chamber which represents a 
notable simplification of this beautiful and useful 
technique. The cylindrical chamber is separated from 
a chamber just below it by a fixed wire gauze, and 
the pressure in this lower chamber is suddenly 
changed. A thin rubber diaphragm separates the 
gas in the lower chamber from atmospheric air and 
the wire gauze chocks the spread of turbulence from 
the lower chamber to the region where tracks are 
formed. In this type of chamber the operation 
involves a definite pressure change followed by an 
increaae in volume, while in the ordinary piston 
apparatus tho volume change is definite and the 
pressure rises as the temperature increases after an 
expansion. The new apparatus is very simple to 
construct and allows great freedom of shape and 
position; it gives good track photographs and will 
probably be of very great service. 


Colloidal Silver. A silver sol prepared by B redig's 
method contains a largo proportion of silver oxide, 
and is hence unsuitable for some purposes. Taylor 
and Cone (J. Amer. Chem, Soc. f Sept.) have described 
a method of preparing relatively pure silver sols by 
precipitating silver nitrate with potassium bromide 
and then reducing with alkaline formaldehyde. 
Reduction is immediate and a sol with a clear reddish- 
yellow colour by transmitted light is obtained. This 
hoI may be dialysed. A stable sol was also obtained 
by rej)lacing potassium bromide by potassium iodide, 
but not when potassium chloride was used. The- 
proportion of silver when potassium bromide was 
used was more than 98, and there was very little, 
if any, silver oxide present. 

| Walden Inversion in the Glucose Series. Mathers and 
j Robertson have recorded a new example of Walden 
I inversion in the glucose series ( J , Chem . *SY>c., August). 

| The alkaline hydrolysis of 2 : 3 di-p-toluone sulphonyl 
| 4:6 dimethyl a mothylglycoside yielded, instead of 
I 4:6 dimethyl a mothylglycoside, a mixture of a 
I crystalline anhydro methylhexoside and a syrup of 
j the empirical composition of a dimethyl methyl - 
| hexoside. This latter gave a crystalline di-p-toluene- 
| sulphonyl derivative differing from flits starting 
, material. The isomerism is explained by the ossump- 
| tion that a Walden inversion has taken place at 
j carbons 2 and 3 during hydrolysis. Tho authors 
| give reasons for their preference of an nltrose con¬ 
figuration for tht* new sugar. The work recalls that 
of Kunz and Hudson in 1926, who found that in the 
chlorination of lactose octa-acetate in the presence 
i of active aluminium chloride, the oetacotate of neo* 

\ lactose is produced which has the structure of 4* 
j galactosido-ultrose, tho altroso arising by the inversion 
| of carbons 2 and 3 in the glucose molecule. The 
| results are important in connexion with tho suggestion 
! of Robinson in 1927 that galactose and ribose might 
! owe their natural origin to a Walden inversion during 
i tho hydrolysis of appropriate phosphoric osters of 
| glucose and xylose respectively. The hypothesis 
gains no support from the actual positions of the 
phosphoric acid groups determined by Lovene in tho 
nucleosides containing Whose, hut is not necessarily 
thereby irival idated. 

Detonating Fireball of August 13 , io h 30 ^ p.m. At 
10.30 p.m. on August 13 a detonating fireball was 
observed at Whines (J. R. Platt), and near Markyato 
| (H. Webber). At Whines tho object was so bright as 
to render trees, etc., about a mile away clearly 
visible and was followed after an interval of some¬ 
thing more than eighty seconds by a loud report 
coming from an easterly direction. Mr. A. King 
sends the following particulars of the real path of 
the fireball Bogan : 72 m. ov er 4 m. W.N.W. of 
Nantwich ; mean deviation, 2-2 m. Ended : 16 m, 
over 5 m. S.E. of Leigh; mean deviation, 2*1 m. 
Earth-point : 3 m. S.E. of Bolton. Length, 61 m. ; 
speed, 15 m.p.s. ; radiant, 290° f 30°. Tlio radiant, 
corrected for zenith-attraction and diurnal aberra¬ 
tion, became 289° -f 28|° ; theoretical parabolic 
speed, 15 j miles per second. The interval betwoon 
sight and sound for Widnes works out at lj-2 
min.# .which agrees fairly well with Mr. Platt’s 
rough estimation. Mr. Webber hoard no sound, but 
as tlie corresponding interval was of tho order of 
11 minutes it is scarcely likely he would wait so 
long, even supposing that the report would be 
audible. 
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Painted Fabrics from India and Iran* 


A LTHOUGH the Indus civilisation has been 
t known and its relation with the west recog¬ 
nised for more than ten years, its comparative study 
has scarcely begun. An attempt is here made to 
define more precisely the problems raised by its 
western relations. 

A common tradition in the potter’s craft between 
Mesopotamia and Sindh-Punjab can be traced back to 
the fourth millennium b,c. in the Uruk period. By 
the middle of the third millennium, this had been 
given a very specialised and individual expression in 
the Indus valley, the peculiarity of which is a free 
use of repetition motivos, which has no parallel else¬ 
where in the third millennium, except perhaps in tho 
Middle Minoan of Crete. In a random sample of 
sherds from Mohenjo-daro, 35 per cent of the designs 
were based on vegetation motivos and the remaining 
66 per cent wore repetition motives. Indus pottery 
is accordingly the specialised product of ft sophisti¬ 
cated civilisation. Moroover, it displays an astonishing 
uniformity over a vast territory, extending from Amri 
in southern Sindh to Harappa on the Ravi, five 
hundred miles north, which corresponds with the 
economic and geographical unity of the area watered 
by tho Indus. 

Sir Aurel Stein has collected a great deal of pottery 
from tho hill country west of the Indus ; but the 
native pottery of the hills is stylistically barbarous 
and shows a bowildoring variety of local styles. This 
is due to the character of the country, broken by 
gorgos and steep ranges. But nevertheless the wares 
of Baluchistan and Waziristan seem closely allied to 
one another and to the Indus wares, both technically 
and in motive. On the other hand, there are more 
prominent westom elements than are discemiblo 
in the Indus ware, such as the sigma pattern, 
common in southern Baluchistan, and the ‘goat 
motive*. Those features may be duo to archaism 
—elements which had not survived in tho busy 

* Substance of a paper read by Prof. V. Gordon Chllde on September 12 
to Section H (Anthropology) at the Leicester meeting of the Britteh 
Association. 


cities where a more sophisticated style had been 
elaborated. 

Nevertheless in the funerary pottery from Shahi- 
tump connexions with the west that are more than 
mere survivals can be discerned; but those con¬ 
nexions are with Susa I and Samarra, not with the 
later cultures that flourished in Mesopotamia in the 
second half of the fourth and the beginning of the 
third millennia. The connexion with Susa I is to be 
seen both in forms and in specialised motives, such 
as tho ‘Maltose’ square decorating the centres of 
dishes at both sites and also at Samarra. Sherds 
illustrate the transition from the prevailing grey to 
pink, and in Sis tan tho same transition is illustrated, 
as well as that to the green tint common at al ’Ubaid. 
The Shahi graves reveal an extension eastward in a 
very pure form of Frankfort’s 'Highland Culture* and 
precisely that form of it represented at Susa. This 
is no rnoro survival at Shahi-tump, and as all tho 
burials are at least a thousand years later than those 
at Susa I and Samarra, tho direction of the migration 
is unambiguously defined : it must have come east¬ 
ward. But this affords no clue to tho sources of the 
common elements in tho Indus and Sumerian ceramic 
traditions. 

Light will be shed on this problem when Mr. 
Majumdar’s excavations at Amri in southern Sindh 
have been published. The results promise to clarify 
the connexion between the ceramic technique of the 
Indus valley and that of Mesopotamia in the fourth 
millennium ; and they also offer a solution of some 
of tho obscurity surrounding the Baluchi wares. It 
will appear that the pale-slip group is not contrasted 
with that of lowland India, but that the same tradition 
lies behind’ the classical Indus ware. The Amri 
evidenco will also explain the character of the pottery 
from Nal and Nundara in Baluchistan, which is more 
sophisticated and shows a deliberate style. This 
might bo regarded as a development of the black-ou- 
red-on-pale-slip ware from Amri whioh is older than 
the classical Indus ware, and in turn has technical 
and stylistic affinities to the Jemdet Naar ware of 

Mesopotamia. 


Atomic Weights of 

ONIGSCHMID and Gouboau in 1928 described 
experiments on the analysis of potassium 
chloride and bromide leading to an atomic weight of 
potassium of 39*104, which agrees with a value 
found by Richards and Archibald in 1903, but is 
nearly 0*01 unit higher than the value, 39*090, 
obtained in 1907 by Richards and Staehler and by 
Richards and Mueller. Since the discrepancy is 
much greater than the apparent experimental error 
of tho comparatively simple analytical operations 
involved, a redetermination was desirable. Zintl and 
Goubeau in 1927 confirmed the higher value by tho 
conversion of potassium nitrate into the chloride. 
The ratio debonnined from tho weights in air 
corrected to vacuum, however, and that determined 
from the weights of material actually weighed in 
vacuum, fall on opposite sides of the value to be 
expected from the results of Rici^prds, Staehler and 
Mueller (N-14-008). 

Baxter and MacNevin (J. Amcr . Ghent. Soc. t 


Potassium and Carbon 

August), in a long series of analyses of potassium 
chloride, by comparison with silver, using potassium 
salts of different origin, find a value in satisfactory 
agreement with that of Richards, Staehler and Mueller* 
and they conclude that the atomic weight of potassium 
is very close to 39 096. No indication of a higher 
atomic weight was found, and the authors also report 
that unpublished experiments by Titus show no 
appreciable adsorption of air by potassium chloride 
and nitrate. The values found with one specimen of 
potassium chloride (39*084—39*098) were low and 
irregular, a result not explained. No evidence of 
variation in the isotopic composition of potassium 
assimilated by plants was found by the examination 
of material from wood ash. 

In a second paper in the same journal* Baxter and 
Alter report that the atomic weight of ‘heavy* 
potassium prepared by von Hevosy by 'ideal* dis¬ 
tillation in 1928 is 39*109, which is in exact agree* 
ment with the value for this material f&majxy 
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Hdnigaohmjd and Ooubeau, whoso value 39-104 for 
ordinary potassium could not, as stated above, be 
confirmed, A further oheok on the value of ordinary 
potassium gave 39*098, The difference between the 
two values is thus 0-013, as contrasted with 
0*005 found by H6nigschmid and Goubeau, The 
maximum difference to be expected in the distillation 
had been calculated as 0*010, but this was based on 
a percentage of K 4t in ordinary potassium of 6*2, 
from an atomic weight 39*104, and integral values 
of the isotopes. A recalculated value is 8*6, whilst 
the experimental result leads to 7*3. 

Since the discovery of the isotope C 11 it has become 
clear that the value for the atomic weight of carbon 
accepted by the International Commission, namely, 
12*00, is too low. Tho atomic weight of C 11 on the 
old O 1 * basis, according to Aston, is 12*0030, which, 
when reduced to the chemical standard [isotopic 
mixture] oxygen^ 16*000, becomes 12*0010 or 
12*0023, depending on tho factor used for conversion 
from O 16 to O 16 *000. The chemical value found by 
Richards and Hoover in 1915 from the ratios Na,CO s ; 
NaBr : Ag varied in individual measurements from 
11*997 to 12*008, the matin being uncertain by 
±0 *011 per cent of a unit. Physico-chemical methods 
depending on tho densities and compressibilities of 
gaseous compounds of carbon have given values from 
11*996 to 12*008. 


It is obvious that the uncertainty in this important 
constant is considerable. Woodhead and Whytlaw- 
Gray (J. Chem. Soc. t July) now report a range of 
measurements at a series of pressures of the relative 
densities of oxygen and carbon monoxide by the use , 
of a microbalanoe in such a way that no values of 
the compressibilities were required. Very concordant 
earlier density measurements by Leduc, Rayleigh, 
and Pire and Moles exist, and the new value gives 
an atomic weight of carbon, 12*011, in close agree¬ 
ment with Rayleigh’s, but considerably higher than 
the accepted chemical value. The compressibility 
had also been fixed between narrow limits by 
Rateucas, Maverick and Schlatter. The density 
ratios of carbon monoxide and oxygen of Rayleigh 
and Leduc, and tho compressibilities at 0° (1+X) 
1*00048 and 1*00094, give 12*011(8) and 12*015(5), 
respectively; Piro and Moles* value, with the 
weight of a normal litre of oxygen, 1 *42892, found 
by Moles and Gonzalez, gives 12*008(5). There 
was, therefore, already little doubt that the value 
woh nearer 12*01 than 12*00, and tho new value 
12*011 confirms this result and is in agreement 
with other observations. Tho proportion of the 
C l * isotope mast, therefore, be so high as 1 per 
cent, in close agreement with the results recently 
obtainod by band spectrum methods by Jonkins and 
Omstein. 


Lamarckian Inheritance 

O NE of the most interesting papers rood before 
Section J (Psychology) at tho recent British 
Association meeting at Leicester was that by 
Prof. F. A. E. Crow, of the Department of Animal 
Genetics, University of Edinburgh, on “An Attempt 
to determine tho Factors operating in Professor 
McDougall’s Lamarckian Experiment". Prof. 
McDougall’s findings aro that: 

(1) his experimental rat stock has, in the course 
of many generations, eomo to differ from his control 
stock in that the average number of errors made 
per rat by the individuals of tho experimental stock 
is now significantly less than that made by the 
individuals of the control stock ; 

(2) that with the passing of the generations the 
average number of errors per rat made by individuals 
of the experimental stock has decreased gently and 
progressively ; and 

(3) that the rats of the control and of the experi¬ 
mental stocks respectively are to be readily dis¬ 
tinguished by marked differences in their behaviour 
in the water tank. 

Prof, Crew complained that the details regarding 
the performances of the rats which Prof. McDougall 
has published have never been given in full and that 
for this reason it has been impossible for anyone to 
gather from them whether or not the figures them¬ 
selves are significant. He maintained that the 
method of recording adopted by Prof. McDougall 
could not possibly be expected to allow anyone to 
determine whether or not genetic factors are operating 
in the production of the increased facility for master¬ 
ing the task. He showed tho records of six genera¬ 
tion of tank-trained rats and of a large number of 
control groups, and demonstrated that there is no 
significant . difference between the performances of 
tytty of these generations amongst themselves or 
between the experimental groups and the controls, 


and Learning in the Rat 

and that whatever improvement has been achieved 
can be explained as a result of deliberate and favour¬ 
able selection. The first generation of tank-trained 
rats in respect of tho average score was equal to tho 
twenty-third generation of Prof. McDougall's, whilst 
the average score of some six hundred controls was 
also equal to that of this twenty-third generation. 

Prof. Crow showed that, in the case of his own 
stock, though in respect of behaviour in the tank 
individual differed from individual, it is quite 
impossible to distinguish between control and tonk- 
trained stocks. So that out of the results of three 
years* experimentation, involving nearly one thousand 
individuals, nothing emerges which supports Prof. 
McDougall’s conclusion that in tho case of his own 
stocks the results are only to be explained on the 
assumption that modifications acquired by tho parents 
as a result of training have become transmitted to 
their offspring. 

Prof. McDougall took part in the discussion which 
followed. He pointed out that the actual conditions 
of Prof. Crew’s experiments were different from his, 
that the tank was different, and that the intensities 
of the lights used were different. He also defended 
the method of averages which he had used. 

A paper on an allied subject was that by Prof. 
E. C. Tolman, who described three investigations 
which are in progress at the University of California. 
The first is an experiment on the genetics of maze- 
leaming ability. Using a 17-unit T-maze as the 
measure of the rat's learning ability, Prof. R. C. 
Tryon has been selecting for a strain of ‘maze-bright* 
rats and also for a strain of ‘maze-dull’ rats. In the 
F9 generation, the two strains had become so 
separated that only one or two of the bright strain 
proved duller than the brightest of the dull strain. 
No evidence for a Lamarckian effeot, such as Prof. 
McDougall claims, has been found ; that is, the rats 
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as a whole do not show any tendency to become 
brighter simply because of the training of their 
parents. 

The second experiment described was one by Dr. 

1. Krechevsky on “Hypotheses” in rats. Using 
some of Prof. Try on’s bright and dull strains in a 
discrimination box which lias four successive choices, 
l>r. Krochevsky has found that the maze-bright 
rats tend to establish ‘spatial’ position-habits first, 
whereas the maze-dull rats tend to establish Visual* 
position-habits lirst. This seems to indicate that 
Prof. Tryon has been selecting not for an absolute 
y, in Spearman’s sense, but for some more specific 
ability to be called perhaps ‘spatial ability’. Dr. 
Krechevsky’s experiment is also theoretically im¬ 
portant because it indicates that what in the past ; 
were considered as mere blind ‘position-habits’ in 
rats have really the properties of 'hypotheses’. They 
are adopted one at a time and are persevered in or 
abandoned as they prove to be sue cosh ful or otherwise. 

The third experiment reported was one carried 
out by Prof. Tolxnan himself, and is to bo regarded 
as a further analysis of the rat’s spatial abilities. 


Two food-boxes were used, one reached by a short 
path, and one by a longer path. After the rats had 
learned to go very consistently to the nearer of the 
two boxes, they were put into this box by hand, 
and received there unexpectedly an electric shock. 
When they wore placed at the starting point imme¬ 
diately afterwards, only some thirty per cent proved 
sufficiently aware of the relationships involved in 
that they refused to go towards this box, and took 
the path to the other box instead. If, however, they 
wore run into the nearer food-box just before receiving 
the shock in it, practically all of them refused to go 
to it in an immediately subsequent trial. It appears 
that the ability to recognise a given path as leading 
to a given result—in this case an electric shock—is 
; much easier whon the actual sequenco has been just 
experienced, than when the sequence has to be 
inferrod, so to speak. 

Prof. Totman also discovered that if the rats found 
themselves unexpectedly blocked in all directions, 
they exhibited omotional breakdowns vary similar 
to those reported by Prof. Low in whon working with 
children arid adults in similar situations. 


A National Academy 

I N our issue of September 23 last, support was 
given to the movement to establish a national 
Academy of Sciences in India. Reference was made 
to the Academy of Sciences of the United Provinces, 
which its founders hoped might develop into an A1I- 
1mlia organisation, and to the Asiatic Society of 
Bengal, which will celebrate its 150th anniversary 
in January next. There is a strong fooling in India 
in favour of the formation of a national academy, to 
represent so far as possible all scientific interests in 
the country, but difficulties are likely to arise in 
deciding upon the most suitable centre for the now 
organisation. We outlined the position in tho article 
already ment ioned, and have now received from Dr. 
S. L, Horn, of the Indian Museum, Calcutta, a copy 
of twelve resolutions adopted at a general mooting 
of men of science in Calcut ta held on September 17, 
and therefore before the issue of Nature of September 
23 reached India, Dr. L. L. Former, director of 
the Geological Survey, swiris to have taken a leading 
part in preparing a constitution for the proposed 
Academy, and ho lias been empowered to put tho 
views of Calcutta scientific workers before tho Indian 
Science Congress when it meets at Poona, 

We have not apace to print the resolutions in full, 
but the following abridgement represents fairly tho 
views of ft largo body of men of science in India 
in support of both the proposal for the founda¬ 
tion of an All-India Academy of Sciences and also 
upon the claims of Calcutta for recognition as the 
centre of such an organisation. 


In view of the rapid advances that scientific 
research has made, and continues to make, in India, 
a Central Body should be organised capable of 
co-ordinating research, safeguarding the interests of 
scientific workers, advising both the Central and 
Provincial Governments regarding the application of 
scientific methods to ameliorating the condition of the 
masses and to establishing contact with other Inter¬ 
national scientific bodies. In view of the above, the 
proposal for the foundation of an Indian Academy 


of Sciences for India 

of Sciences was unanimously approved and strongly 
supported. 

All departments of science, both pure and applied, 
such as Mathematics, Physics. Meteorology, Chem¬ 
istry, Geology, Zoology, Botany, Medicine, Anthro¬ 
pology, Psychology, Agriculture, Forest Research, 
Engineering, Veterinary Research, Geography, etc., 
should he included in tho scope* of the Academy and 
allowed effective representation in tho proposed 
constitution. 

Tho Academy should undertake to encourage 
scientific research in nil its aspects by holding meet¬ 
ings. by publishing results of research of outstanding 
merit, by providing suitable library facilities, and by 
such other means as may appear conducive to the 
advancement of science in India. It should further 
be the object of the Academy to stimulate research 
in less-developed sciences and to arrange for pro¬ 
vision of equal facilities for research in all the depart¬ 
ments of science included in its scope. 

Tho existing scientific bodies In India should be 
represented on tho Academy with a view to ensuring 
co-ordination of research and the much needed 
co-operation of all scientific workers in India, This 
will onablo scientific knowledge in the country to be 
pooled and applied to the practical needs of the 
nation. 

The Academy should bo of an AH-India nature 
and represent os far as possible all scientific interests 
in tho country. It should be so designed as to com¬ 
mand tho greatest respect and influence both in 
India and in International circles. It was, therefore, 
considered desirable to associate the new body, when 
founded, with tho Asiatic Society of Bengal. Such 
an association is desirable for several reasons, such 
as facilities for meetings offered by this Society, its 
rich library, its existing relations with outside 
academies and societies, its influence with the Central 
and Provincial Governments and, above all, because 
a strong liaison with the various branches of Letters 
will thus bo preserved, for it is most desirable that 
Science and Letters should not lose the benefit of 
healthy intellectual co-operation. 
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With a view to bring about intimate relationships 
between the proposed Academy and the Asiatic 
Society of Bongalf the Council of the Asiatic Society 
of Bengal should be requested to modify and alter 
its constitution so as to provide full scope for the 
activities of the proposed Academy. 

In selecting the original members of this Academy 
it is desirable to find some formula that will utilise 
the already recorded opinion of scientists in India. 
For this reason the past General and Sectional 
Presidents of the Indian Science Congress resident 
in India should be invited to form the initial founda¬ 
tion members. In addition, the heads of Central 
scientific departments and institutes, the Presidents 
of All-India and Provincial Scientific Societies, with 
representatives of the Universities, should be included 
as ex-officio Additional Members. This initial body 
of members should annually elect not more than 10 
now members. 

Calcutta is the most suitable place for the location 
of the proposed Academy in view of its having been 
a centre of scientific research for more than a century. 
Further, the presence of a very large number of 
scientific men in Calcutta, the fact that Calcutta 
is the seat of various scientific departments and 
surveys, its unrivalled facilities for research work in 
the form of libraries and laboratories, its facilities 
for interchange of thought, its central situation, and 
above all, the existence in Calcutta of the veteran 
scientific and literary society of the Hast, the Asiatic 
Society of Bengal, are very cogont reasons in support 
of the Committee’s recommendation. ; 


University and Educational Intelligence 

Cambridge.— The Vice-Chancellor has announced 
that a donor who wishes to be anonymous has 
presented the sum of £1,000 for the furtherance of 
the work wliioh is being done in the Sub-Department 
of Experimental Zoology. 

Trinity College, Cambridge, has announced its 
annual offer of a research studentship open to 
graduates of other universities who propose to go 
to Cambridge in October next as candidates for 
the degree of Ph.D. The value of the studentship 
may be as much as £300 a year if the pecuniary 
circumstances of the successful candidate require so 
huge a sum. Applications must reach the Senior 
Tutor not later than July 1, 1934. The College also 
offers Dominion and Colonial exhibitions to students 
of Dominion and Colonial universities who wish to 
go to Cambridge next October as candidates for the 
degree of B.A,* M.Litt,, M.Sc„ or Fh.D. These 
exhibitions are of the titular value of £40, but their 
actual value may vary with circumstances. The 
Council has power* if funds are available, to award 
additional payment. Candidates must apply through 
the priaamp&l authority of their university, and 
c^pSoatiotaw 'should reach the Senior Tutor (from 
amen farther particulars may he obtained) by 

The Isaac Newton studentship has been awarded 

J.AEdgar, of Sidney Sussex College. 

Fraser lecture for 1939 will be 
C. G, Seligmeam, professor of 
the University of London, on Novem- 
'jtatMi!A* Ws sabj^ ^JSgypt and' 


London. —Mr, and Mrs. C. J. Courtauld have given 
£25,000 for the endowment of a “Courtauld Chair 
of Animal Husbandry”. 

St. Andrews. —The portrait of Sir James Irvine,.* 
vice-chancellor and principal of the University, 
painted by Mr. Oswald Birley, and the portrait of 
Dr. E. S. Harkness, of New York, painted by Mr. 
Frank O. Salisbury, will be received by the Rt. Hon. 
Stanley Baldwin, chancellor of the University, on 
behalf of the University, in the Younger Graduation 
Hall, St. Andrews, on Saturday, November 18, at 
5.30 p.m. 

Sheffield. —The following appointments have 
recently been made :—Mr. W. J. Lytle, to be lecturer 
in surgery ; Mr. W. J. Mitchell, to be junior research 
assistant in glass technology ; Mr. H. Laithwaite, to 
be research fellow in glass technology. 


The Carnegie United Kingdom Trust lias agreed 
to set aside a further sum of £10,000 for the extension 
of the new regional library sendee. 

Dr. M. R. MacKjgith, dean of the Medical School 
in the University of Oxford, has been appointed dean 
of the British Postgraduate Medical School. The 
foundation stone of the new School, which will 
adjoin, and be associated with, the London County 
Council Hospital at Ducano Road, Hammersmith, 
London, was laid by the Right Hon. Neville Chamber- 
lain, on July 17. It is hoped that the School wiH 
be open to students towards tho end of 1934. 

Dr. D. H. Inoall has been appointed principal 
of the Borough Polytechnic, in succession to Mr. 
J. W. Bispham, who has been promoted to Assistant 
Education Officer (Technology) under the London 
County Council. In 1919-21 Dr. Ingall was senior 
lecturer in the Department of Metallurgy of the 
University of Birmingham; in 1921-28 principal 
and head of the Department of Metallurgy of the 
Staffordshire County Technical College, Wednes- 
bury. Since 1931 he has been assistant director and 
research manager of the British Non-Ferrous Metals 
Research Association. 

In the Calendar of University College, London, for 
1933-34 forty pages are devoted to a programme of 

r -graduate courses of lectures and arrangements 
laboratory work of advanced students in forty* 
three departments. Conspicuous among these, by 
reason of the fact that similar opportunities are 
offered by few, if any, other institutions, are advanced 
courses in phonetics, Egyptology, the history, 
methods and principles of science, town-planning, 
statistics and eugenics. In tho Department of 
Chemical Engineering, a special feature of the first 
year of post-graduate work is the provision for 
maintenance of active contact with industry by 
means of visits to some twenty-five selected works 
and factories during the session and lectures in the 
Department by representatives of different industries 
on Saturday mornings throughout the .session; the 
second year will be devoted entirely, with the excep¬ 
tion of occasional lectures on special topics, including 
the lay-out of factories, administration and eoonomics* 
to original research in the laboratories or at industrial 
works* 



794 


NATURE November 18, 1933 


Calendar of Nature Topics 

Birds Lightest in November 

Careful weighings of the North American house- 
flnoh (Carpodaous mexicanus frontalis ) f carried on 
throughout the year, show that in November the 
adults roach the minimum average of weight. J. L. 
Partin made more than 1,000 weighings of 800 indi¬ 
viduals, and although the differences are not large, 
the lowest average (in November) being 93*7 per 
cent of the maximum which occurs in February, 
they point to a definite seasonal rhythm {Condor, 
35, 00; 1933). From December to February, during 
which period the weight of both sexes surges upwards, 
the male birds were the heavier, but from April to 
July the weights of the females were consistently 
greater than those of the males, a difference due to 
the relatively greater increase of ovaries during the 
breeding season. Linsdale found a similar preponder¬ 
ance of weight in female fox-sparrows (Passerella 
Uiaca) during that period. 

In addition to tho seasonal weight rhythm, there 
is a daily variation in tho weight of the house- 
finch which amounts to about 3*5 per cent. There 
is a steady increase during the forenoon and a more 
erratic fluctuation in tho early afternoon, when the 
maximum weight for the day is reached between 
2 and 4 p.m. Thereafter the weight declines steadily 
until the onset of the morning’s rise. The weight 
of adult house-finches at their heaviest is 21’68 gm. F 
but there are indications that territorial variations 
occur in weights, which may be due to food influences, 
or heredity, or both. 


American Passenger Pigeons 

In the autumn of 1813, J. J. Audubon recorded 
one of the largest of the immense migrations of the 
passenger pigeon (Kctopistes migratoriua) in Ohio, 
when birds migrating filled the air in an area of moro 
than fifty-five miles from daybreak to sunset for 
thiee days; the lost passenger pigeon died in 
Cincinnati Zoo in 1914. Such is the tragic story of a 
species that was, a hundred years ago, the commonest 
bird in North America. Audubon describes the 
passage : “In the autumn of 1813 I left my house at 
Henderson on the banks of the Ohio on my way to 
Louisville. In passing over the Barrens I observed 
the pigeons flying from north-east to south-west, in 
greater numbers than I thought I had ever seen 
them before ; and feeling an inclination to count the 
flooks that might pass within the reaoh of my eye in 
one hour, began to mark with my pencil a dot for 
every flock that passed. In a short time, finding the 
task impracticable as the birds poured in in countless 
multitudes, I rose, and counting the dots, found 163 
had been made in 21 minutes. I travelled on, and still 
met more the farther I proceeded. The air was 
literally filled with pigeons; the light of noonday 
was obscured as by an eclipse, and the continued 
buzz of wings had a tendency to lull me to repose. 
Before sunset I reached Louisville ; the pigeons were 
still passing in undimin ished numbers, and continued 
to do eo for three days in succession.” One flock he 
estimated to be one mile in breadth and 180 miles in 
length, taking three hours to pass, nor was it an 
L ’ large one. In 1876-77 a large nesting colony 

-ing 2 8 miles by 3-4 miles existed near Petosky 

(OgtlVie Grant). 

The passenger pigeon has frequently been recorded 


in the British Isles—Fifeshire, 1825 (Fleming, Hist. 
Brit . An., p. 145), and Hertfordshire, July 18 44— 
but many were obviously escapes from aviaries, m a 
Berwickshire specimen in Turnbull’s “Birds of East 
Lothian”, p. 41. About 1840, Audubon sent speci¬ 
mens to the thirteenth Earl of Derby for his zoo¬ 
logical collection at Knowsley, which, after a few 
years, increased to such an extent that the doors of the 
aviary were opened to let them fly away (T. J. Moore, 
Proc . Liverpool Biol. Soc 6, 1891), some of them 
being recorded so far away as Leicestershire (Brown, 
“Vert. Fauna of Leicest.”). 

Burrowing of the Burrowing Toad 

In November 1928 the tenth known specimen of 
the rare burrowing toad of India and Ceylon ( Cacopus 
globulosue) was discovered in a northern suburb of 
Calcutta, buried to a depth of eight feet in the soil 
at the bottom of a tank. It is not known whether 
the burrowing is seasonal or not, but it seems to 
account for the scarcity of this toad in collections. 
The Calcutta specimen was kept in captivity by 
D. D. Mukorji, who observed its mode of burrowing 
{J. Asiatic Soc. Bengal , 27, 97 ; 1931). The earth 
was dug up by alternate quick outward and upward 
propelling movements of the two hind limbs. 

The metatarsal shovels, which have fairly sharp 
outer edges, do all the cutting and scraping of earth, 
while the digits of the hind limbs, which are slightly 
webbed at their bases, sweep away earth on the sides 
of the burrow. By a forward push on the soil in 
front by the fore limbs, the toad gradually forces 
its way backwards and downwards in the burrow. 
Those operations continued until finally the toad 
reached the bottom of its cage, where it rested 
quietly and nevor returned to the surface of its own 
accord except when the soil became too dry. But 
its habits in captivity may not have been quite 
normal, for in spite of the presence of food, it fasted 
for 390 days and then died. 

Tho specific name describes the globular shape of 
tho toad, and this the author discovered to be due 
to a temporary inflation of the lungs by which the 
abdomen was distended for considerable periods. 

Electricity on the Farm 

In the dark mornings of November the advantage 
of electric light in and around the farm buildings 
begins to be realised. Even the best of bams and 
buildings are not adapted to make the most of the 
dull light of a winter’s morning ; and milkers, horse¬ 
men and cattlemen grope about their duties in seroi- 
darknesa. The convenience of a well thought out 
lighting system at this period is worth much to the 
running of the farm, and is a real aid to efficiency* 
On tho majority of farms supplied with electricity, 
the service of lighting forms the biggest item in 
consumption, but motor driven bam machinery is 
increasing and forms a further source of convenience 
—one might almost say luxury—on cold winter 
mornings, when an obstinate oil engine can exhaust 
much time and patience to induce it to start. With ■> 
the progress of rural electrification, we may look 
forward to still another step towards the removal 
of some of the inconveniences that are associated 
with farm work—minor discomforts accepted *a a 
matter of course and without complaint by egri- 
cultural workers, which will gradually disappear 
as it becomes economic mUI ,1>o 
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Societies and Academies 

London 

Royal Society, November ft* Sm Arthur Edding¬ 
ton : The masses of the proton and electron. The 
mass m of an elementary particle (proton or electron) 
i* given by the quadratic equation 

10 m % — 136 rn *f m 9 * =» 0, 

where m # h\/Nj2ncR ; N being the number of 
particles in the universe and R the *de Sitter radius 1 
of empty space-time. The ratio of the roots is 1847 *60; 
and the resulting value of y/NjR gives a speed of 
780 km. per sec. per megaparsec for the recession of 
the nebulre, Apart from a change in the identification 
of N and if, the above formulae agree with those 
suggested in preliminary papers. The principle of 
the theory is that, since we can only observe relations, 
the wave-packets created by our observations are 
formed in the double wave function of the two bodies 
related, and are artificially analysed into separate 
wave packets in the single wave functions. The 
conditions governing this analytical separation lead 
to a quadratic equation that must be satisfied by 
the moss (or coefficient of dispersal) of the simple 
:wavo packet; when the reference body is the ideal 
uniform system presupposed in the current equations 
defining the mass, the quadratic takes the above 
form. In order that quantities occurring in micro¬ 
scopic physics (quantum theory) and macroscopic 
physics (relativity theory) may be expressed in the 
same measure, the same comparison system must be 
used for both. W. T. Astbuky and H. J. Woods : 
X-ray studies of the structure of hair, wool and related 
fibres. (2) The molecular structure and olastio 
properties of hair keratin. The X-ray photograph 
of stretched hair (p-keratin) is analogous to that of 
silk fibroin, whether stretched or unst retched. 
Stretched hair is therefore built up of extended poly¬ 
peptide ohains, while unstrotched hair (a-keratin) 
must consist of the same chains in a folded state. 
The limiting extensibility of hair is about 100 per 
cent of its unstretohed length. By linking this 
fact quantitatively with the X-ray data, a reasonable 
stereochemical arrangement can be found for the 
folds in the main-ohains of a-koratin. These folds 
appear to be transverse to the general direction of 
the side-chains, which are roughly co-planar and 
serve to unite neighbouring main-chains by a variety 
of cross-linkages. The structure of p-keratin is thus 
one of flat polypeptide ‘grids’. During the hydrolytio 
modification of p-keratin by steam or dilute alkalis, 
spacing disturbances occur in the direction of the 
side-chains. These disturbances are the intra¬ 
molecular basis of the phenomena of ‘set 1 and ‘super- 
contraction’ (see Nature, Nov. 4, p. 70»). J. M. 
Robertson : The crystalline structure of naph¬ 
thalene. A quantitative X-ray investigation. The 
structure is refined by a double Fourier analysis 
carried cnlt for the zones of the three chief crystal 
axes, and the results expressed in absolute units. 
Naphthalene differs from anthraoene chiefly in the 
larger inclination of the long axis of the molecule 
to the ($10} plane. The interatomic and intermolecular 
distances ate very nearly the same as in anthraoene, 
but the electron distribution does not show any 
fajling off in the peak values on passing out 
' :v fhe'' 7 Centre of the molecule as in anthraoene. 
The alectrim count is again in good agreement with 
structure. 


Paris 

Academy of Sciences, October 2 197, 661-720). 

Gabriel Bertrand and Georges Brooks : The 
latex of the lac tree of Cambodia. The lac examined * 
was obtained from Mdanorrhcea laodfera . A prelim¬ 
inary examination of the latex showed that its 
composition and general properties resemble those 
of latex from lac trees of the genus Rhus, but that 
the oily phenol substance named moreacol is different, 
the latter possessing on additional CH! group, D. V. 
Jonesco : The generalisation of an equation of 
E. Goursat. J. C. Vignaux : A generalisation of a 
summation of Borel. J. Solomon : The effect of 
internal conversion. Charles Dufraissb and Rbn1& 
Chaux : The mechanism of shook, or knocking, in 
internal combustion motors. Discussion of a recent 
communication by Dumanois, with reference to a 
question of priority. E. O. Lovett : The problem 
of two bodies of variable masses. Michel Anastass- 
IAD 1&8 : A new rectifier with a stopping layer. 
Studies of the electrical behaviour of the system 
CuS, Cu,S. Li&on and EuoAine Bloch : The spark 
spectrum of iron in the extromo ultra-violet. The 
linos tabulated extend over the range 1350-300 A. 
Comparison with the data published by Millikan, 
Bowen and Sawyer shows anomalies, especially as 
regards intensities, which require elucidation by 
further research. Mlle. Y. Cauchois and Hokxa 
Hulubki : The characteristic X -emission of elements 
in the gaseous state. Weak lines in the -spectrum 
of krypton. J. E. Vkrschaffelt : The displacement 
of equilibrium by variation of mass. Discussion of 
a recent note by Etienne on the same subject. F. 
Hammel : Manganous sulphate. Contrary to the 
views expressed by J. H. Rrepelka and B. Rejha, 
the author finds that the properties of solutions of 
manganous sulphate do not depend on the mode of 
preparation of the salt employed or on its hydration. 
P. Rumvf : The electrometric titration of sulphurous, 
selenious and a-oxyalkylsulphonic acids. R. Ram- 
baud : The action of PBr, on the ethylenio ot-oxy- 
nitriles. Under the action of phosphorus tribroxnide, 
the nitrile CH B -- CH.CH(OH).CN is converted 
into the isomeric compound propionyl cyanide, 
C*H t .CO.CN. Analogous results were obtained with 
the higher homologue CH*.CH ^ CH.CH(Ott).CN. 
Enderlin : Researches on the dissociable organic 
oxides. A second isomer of oxytetraphenylrubene. 
V. Agafonoff : The red Mediterranean soils of 
Franoe and their mother rocks. Researches in the 
field and in the laboratory show tliat the typical red 
Mediterranean soils of Franoe are formed on pure 
limestones and dolomites under the influence of the 
Mediterranean climate. R. Dughi t The formation 
and the rdle of papillea scorUoles in lichens. 
Alphonse Labb£ : The Oncidiadose, molluscs with 
Silica. The presence of silica, often up to one-tenth 
of the weight, is characteristic of this group of 
molluscs. Escher DesriviIbres, Robert Faillud, 
Jonnard and Vial : Visual psyohomotive reactions 
in relation with dazzling by a motor head-light. 
It is stated that a yellow tinted glass gives effective 
protection against dazzling. Emile F. Terroine 
and Mllb. Germaine Boy ; The distinctive char¬ 
acters of the specific minimum nitrogenous con¬ 
sumption and of exogenous protein metabolism. The 
method is based on the study of the distribution of 
the urinary nitrogen, especially in the forms of 
creatinine and creatine. Data are obtained for 
fiitoogen as urea, ammonia, amino-acids, allantoin, 
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puring, creatinine and creatine. Mlle. Gertrude 
Paris jet : The synthetic formation of creatine at 
the expense of the tissue proteins. Mixb. Anna 
BAjzmann : Hie comparative biological value of 
the proteins in various species of animals. The 
biological value of a protein or of a mixture of pro¬ 
teins, calculated by the formula of Martin and 
Robison in the form given by Torroine, from the 
results of the experiments described, appears to be 
the same for all the species considered (rat, rabbit, 
pig). H. Trimbach : The liability of various species 
of animals to katonuria and ammonuria. The ketone 
production, reduced to unit weight, is extremely 
variable in various species of mammals under the 
same food regime. For a milk diet, most extensively 
studied, the kotonuria varied between 1 for the calf 
to 10 for the rat. Similar variations were shown 
for ammonuria. A. Polioarp : The fixed mineral 
matters of the seminal elements in the course of 
spermatogenesis. Results of the method of micro - 
incineration applied to the testicle of the rat. Michel 
Volkonsky : The assimilation of sulphates by the 
Fungi: euthiotrophy and parathiotrophy. Most 
species of moulds and yeasts are able to synthesise 
their organic sulphur compounds starting with the 
sulphate. The Saprolegniaceae, however, cannot 
utilise the sulphate ion as a source of sulphur (para¬ 
thiotrophy) and form an exceptional group. H. 
Vioixe : The bactericidal power of sodium rioin- 
oleate. Sodium rieinoleato possesses a high antiseptic 
power, greater than that shown by oleates, stearates, 
pelmitates or lauratos. But this action is specific 
towards certain micro-organisms only. Bacilli found 
in the alimentary canal arc not destroyed, but 
bacilli developed in the pharynx, nasopharynx, the 
bronchial# and in pulmonary tissue show, in vitro , 
a remarkable sensibility towards this soap. It would 
appear that solutions of this soap could be used as a 
reagent in microbial diagnosis. Andr£ Sergbnt : A 
new agent'for the natural transmission of recurrent 
Spanish-African fever: the dog tick, Rhipicephalus 
sanguineus. J. Reenstierna : First results of the 
treatment of leprosy by on experimental serum. 
Description of the mode of preparation of the serum 
and of its application to two cases of advanoed 
leprosy, The results are promising. 


Forthcoming Events 

[Meetings marked with an asterisk are open to the public .] 

Monday, November 20 

University College, London, at 5.30. —Prof. Bernard 
Aahmole : “The Place of Art in the Study of Man*’.* 

Royal Society of Arts, at 8.— Hesketh Hubbard : 
“Colour Block Prints” (Cantor Lectures. Succeeding 
lecture on November 27.) 

Royal Geographical Society, at 8.80.—J. Hack in; 
“Through Persia and Afghanistan with the Citroen 
Central Asian Expedition. 

Tuesday, November 21 

Royal Institution, at 5.16.— Sir William Brags: 
“Liquid Crystals” (succeeding lectures on Nov. 28, 
Dee. 6 and 12). 

Wednesday, November 22 

Royal Society of Arts, at 8,—V. E. Pugin (Director 
of Radiclogioal Research, Woolwich): “The Radio- 
graphic Use of Radium”. 


Thursday, November 23 

British Science Guild, at 4.30—(hi the Goldsmiths’ 
Hall, Foster Lope, London, E.C.2).—Prof. E. V. 
Appleton : “Empire Communication” (Norman Lockyer 
Lecture). 

Friday, November 24 

University of London, at 6.30—(at University College). 
—Prof. Othenio Abel: “Paleobiology and Evolution” 
(succeeding leotures on Nov, 27 ana 29).* 

Institution of Professional Civil Servants, at 5JK) 
—(at the Royal Society of Arts, John Street, Adelphi, 
W.C.2).—Prof. S. Chapman : “The Sun’s Magnetism".* 

Royal Institution, at 9.—Sir William Bragg: “Liquid 
Crystals”. 


Society of Chemical Industry (Food Group), Nov. 
23-24.—Symposium on “Bread and Milk” to be held 
in the hall of the British Medical Association, Tavistock 
Place, London, W.C.l. 


Official Publications Received 


Great Britain and Ireland 

Proceedings of the Royal Irish Academy. Vol. 41, Section A, No. 8. 
On Composite Surfaces In Higher Space. By J. G. Semple. Pp. 69-08. 
2 9. Vol. 41, Section A, Nob. 9-10: On some Permanent Arrange¬ 
ments of Parallel Vortices and their Points of Relative Rest, by 
W. B. Morton ; Characteristic Properties of certain Systems at Patm 
In a RlemamUan Space, by 0. H. Rowe. Pp. 04-110. U. (Dublin: 
Hodges, Figgis and Co.; London: Williams and Norgate, Ltd.) 

University College of North Wales. Calendar for Session 1988-34. 
Pp. 454. (Bangor.) 

Imperial Bureau of Plant Genetics : Herbage Plants. Bulletin No. 
10 ; Grazing ; Papers read at the Meeting of the British Association 
for the Advancement of Sclenoe at Leicester on September 11th, 1938. 
By P. F. AstUl, William Davies, M. G. Jones and A. Bridges. Pp. 22. 
li. (Jd. Bulletin No. 11 : Technique employed in Grassland Research 
In New Zealand. Pp. 49+11 plates. 3*. (Aberystwyth: Agricultural 
Buildings.) 

Other Countries 


Report of the Twenty-ftrst Meeting of the Australian and New 
Zealand Association for the Advancement of Science. Sydney Heating, 
August 1962. Edited by Dr. A. B. Walkom. £p. xlvfll+660+i 
plates. (Sydney : Government Printer.) 

Memoirs of the Geological Survey of India. Vol. 02, Part 1t The 
Pyu Earthquakes of 3rd and 4th December 1930, and subsequent 
Burma Earthquakes up to January 1982. By Dr. J. Ooggin Brown 


Pp. v + 14O+ix+0 plates. 
7s. 


(Calcutta: Central 


and P. Leicester. 

Book Depot.) 4.2 rupees; 

Census of India, 1981. Vol. 1: India. Port 1: Report. By Dr. 
J. H. Hutton; to whlah is annexed an Actuarial Report by 1 1 , 8. 
Vaidyauathsn. Pp. xv+6184-18 plates. (Delhi: Manager of Pub* 

11 cations.) 

Annual Report for the Year 1932 of the South African Institute 
for Medical Research, Johannesburg. Pp. 71+2 plates. (Johannesburg.) 

Conseil Permanent International poor I'ExplotaUon de la Msr. 
Rapports et proc s-verbaux des reunion*, vol. 86, !•» parget 
Proota-verbaux (Mol). Pp. 00. (Capenbogue : Andr. Frod. Hast el 
fils.) 8.00 kr. 

Science Reports of the Tokyo Bunrika Dafgaku, Section B. No. 

12 A New Genus and some New Species of Crabs from Simoda. By 

Tune Sakai Pp. 187-144. 26 sen. No. 18 . On the Pvmftoltai 
between the Distribution of LUortU and of Anurous in the Japanese 
Empire By YalchirA Okada. Pn. 146-168, 26 sen. No. 14: Some 
Observations of Japanese Crayfishes. By YaichirO Okada, Pp. 
156-168 10 sen, (Tokyo ’ Manisen Co., Ltd.) 

Scientific Papers of tbelnstltute Of Physical and Chemical Research. 
No. 448 * ROntgenograplitaohe Untorsochung des Konwiekumonnanii. 
Von Ichiro Bakurada und K iroku Hntlno. Pp. 287-401. No, 449; 
One Method of Tune-Mariring In Cathode-Ray OsdUogiam, By 
ghumpei Watanahe Pp. 8ffiM09, No. 460: AS&dy on the 
Effect of Fatty Adds on Nutrition, 2: Experiments with Diets 
composed of Rice, OR and Lipoid containing Linoletc or IJnotenip 
XM. By Ume Tange. Pp. 1A No. 461: Untcrsuchuni “ 

U me* toning, VonRyohel(fit. Pp. 16-40. No.462: Zuri 
djwr deo Ort der Sputum der chemisohen Btodong bel \ 

Verijindungen. Von Ryobei Oda. Pp. IMbTmo. 4 _ 

Phystotogteally Active Isomer of Brmdt’s A-Oxo-Camphor. Sf 
KunRiro Takmichi and Yoshikasu Safaaaht. Pp. 69-6aT<Ti*yo: 
Iwsnaml fi hotsc u) 

Smithsonian Miscellaneous CoBeotAmu. Vol. 89. No. 7 8 Evhkaee 
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Science and the Community 

I NCREASING public attention is being given to 
tbe ways in which science might assist in the 
solution of social and ethical problems ; and there" 
is a further welcome sign of growing recognition 
that scientific workers can no longer disavow 
responsibility for the consequences which attend 
the application of their discoveries in social and 
industrial life. The discussions provoked by the ^ 
addresses of Sir Alfred Ewing and Prof. Miles 
Walker at the British Association meeting at 
York last year indicate that the challenge voiced 
in these addresses fell on receptive ears, and 
addresses by Sir Frederick Gowland Hopkins and 
Sir Josiah Stamp at the British Association meet¬ 
ing at Leicester this year again foeusod attention 
on the relationship between science and our present 
social and economio conditions. In these addresses 
there is implicit a fundamental challenge to the 
whole system of British politics, economics and 
education, and if society is now forced to consider 
the relative place of science, both in the organisation 
and development of the world order, and in the 
preparation of its individual members to enjoy the 
privileges and to discharge the responsibilities 
inherent in a society based on scientific achieve¬ 
ments, the decision is one for society as a whole 
and not for any one section. 

A recent series of articles contributed by Mr. 
Ritchie Calder to the Daily Herald revealed the 
extent to which men of science are interested in 
social problems arising out of their researches, 
and are seeking to discover means of controlling 
the forces they have released and thus building 
up a scientific civilisation. The advantages which 
the advent of the machine has brought to man¬ 
kind are reviewed, and the problem of employ¬ 
ment which raaeliine production has brought is 
not allowexl to disguise its immense value in 
liberating man from drudgery, in rendering 
obsolete unpleasant and dangerous occupations 
which took unjustifiable toll of human effort and 
health and life—a charge which should rightfully 
be brought against the system which operates the 
machine. 

The bearing of mechanisation on production 
and employment brings us face to face with the 
problems which arise from the lessening ratio of 
workers engaged in actual production to those 
engaged in clerical work or distribution. The 
mechanisation and rationalisation of distribution, 
so ardently advocated by many, coupled with the 






798 


NAT 

— - - — i— 

mechanisation of office work, which is already 
taking place, may yet present us with our largest 
problem in the displacement of man by the 
machine. The danger in the situation as visualised 
by economists like Mr. G. D. H. Cole is that 
unemployment tends to perpetuate itself by 
cancelling purchasing power. Production can only 
increase demand when the amount of production 
is determined, not by purchasing power, but by 
the needs of mankind. Such a system can only 
be achieved through a planned economic system 
in which scientific workers and technicians an? 
able to devote their energies to increasing pro¬ 
ductivity, without the unhappy consciousness that 
they are thereby making even more posts 
redundant. 

This conception of national planning, under 
which not merely the quantity of production but 
also its distribution among all members of society 
are considered, may well afford men of science and 
inventors the widest and happiest opportunities 
of serving humanity. It brings us, however, face 
to face with the fundamental challenge which 
discussions of this kind during the last two years, 
whether before the British Association, in the 
House of Lords or elsewhere, have thrown down 
to our present system. The eagerness with which 
in some quarters the opportunity has been seized 
of rebuking scientific workers for undue arrogance 
in aspiring to a large share of administrative 
responsibility even in this scientific age suggests 
indeed that such rebukes have been administered 
less in sincerity than to avoid confronting the 
breakdown of unrestrained individualism in the 
face of the forces released by science. 

One of the fundamental truths of the situation 
is the need of thorough-going co-operation on an 
international as well as a national scale. Without 
such co-operation, mankind cannot continue to 
enjoy the advantages of the machine age before 
his selfishness and individualism involve him in 
catastrophe. Without such co-operation the 
planning which is an essential first step to recovery 
cannot be undertaken. The real mischief is caused 
by any section of the community which refuses to 
consider any interests beyond its own, or to allow 
the evaluation of the whole range of factors— 
scientific, technical, social, economic, administra¬ 
tive—upon the accurate assessment of which 
wise decision and action depend. 

Within such limits there are many and im¬ 
portant contributions which could be made by 
science, as indeed is suggested in the series of 
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articles to which we have referred. There is a 
large number of problems such as those of trans¬ 
port, water-supply and land drainage, atmospheric 
pollution, the grid system, town and country 
planning, disarmament and unemployment in 
| which the technical factors are basic, These 
factors, oven where sufficiently determined, have 
rarely been adequately presented and considered. 
Mr. Alan G-horlton’s plea for greater co-ordination 
of our public services—light, heat, power, including 
| both gas and electricity, and water-supply—in his 
I presidential address to the Institution of Mechanical 
| Engineers, for example, has been criticised less on 
j his technical facts than as opposed to the indi- 
I vidualism upon which our past achievements are 
based. 

At this point alone, there is fundamental 
educational work to be carried out by scientific 
workers in bringing the community to appreciate 
the changed conditions under which it lives and 
| the necessity of evolving a higher and more 
| complex organisation adequately ministering to 
its new needs. Exposition of the fundamental 
factors of the present situation, in the way in 
which Prof. J. T. Shot-well, for example, has set- 
fort h the changes which have led man to the Htep 
of renouncing war as an instrument of national 
policy, is an essential preliminary to the programme 
of action outlined by Mr. H. W. «T. Stone in his 
recent article (Progress, 2, No. 7, 1933) on “Science 
in Parliament”. The electorate must appreciate 
the general importance of scientific principles in 
every department of modern life and the necessity 
for trained intelligence guiding our administrative 
decisions and legislation, before it is likely to pay 
much heed to the representations of science on 
particular matters. 

This is a matter of general education, the 
responsibility for which lies largely on the shoulders 
of the individual scientific worker. Much more 
than tins is required, however. While the task 
of education proceeds, the re-orientation of 
scientific thought, its organisation for an attack 
on the social problems created by the application 
of scientific discoveries, should already be pro¬ 
ductive of results, at least indicating lines of work, 
fields in which investigation is urgently required 
as a basis for further action, others in which the 
facts need sorting out and a reasoned statement 
presented as a basis for wise action. 

There is in such a programme no claim for 
omnipotence or omniscience on the port of the 
scientific worker. There is implicit the astetttion 
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that the scientific and technical factors cannot 
be neglected if we are to solve our problems and 
evolve a new order of civilisation, and equally 
a repudiation of the suggestion so sedulously sown 
in some quarters that a scientific worker is less 
qualified than his fellow men to exorcise his trained 
intelligence in public affairs, whether as adminis¬ 
trator, representative or electin’. If civilisation is 
to bo preserved, we must find a place in its 
direction for accurate knowledge and trained 
intelligence. Only so can we avoid the disastrous 
consequences which many so-called social re¬ 
forms are likely to involve because they are in 
fact both anti-social and anti-scientific. 

The programme thus roughly sketched is perhaps 
nearer realisation than is at first apparent. Our 
political institutions it is true have still to adjust 
themselves to tin; new situation, but the great 
changes in human government predicted b}' General 
Smuts will assuredly come to pass. Functional 
relations of science to the new State have to be 
explored from both sides. On one hand, the scientific 
worker himself has to develop the outlook and the 
attitude of mind which will fit him to take part 
in the affairs of State. The unrest and turmoil 
in the scientific world to which Mr. Oalder directs 
attention are a token that this task will be in¬ 
creasingly undertaken by the man of science. 

On the other hand, the administrator and 
statesman have to learn of the scientific worker 
to bring to bear in the affairs of State the out¬ 
look and method of ascertaining facts which 
are characteristic of science, and to assist in the 
evolution of machinery or organisation through 
which the technical expert can exercise his proper 
influence and policy, whether in national or inter¬ 
national affairs. Already definite progress is being 
made towards functional self-determination in 
various spheres, and once the work of educating 
society to the place of science in the new order is 
well in hand, the organisation and functioning of 
the State should become more scientific, impartial 
and business-like, and less political in the old 
partisan sense. 

We have stressed the place of education in this 
programme because it is indeed fundamental. 
Only as the true place of science in our civilisation 
is perceived can we expect the continued support 
for those long-range investigations in sociology and 
the basic sciences of man which are fundamental 
to any wise ultimate policy. The oontinuad endow¬ 
ment of Ihe social studies already being carried 
out by the universities, or of the researches into 


anthropology which have so greatly assisted wise 
administration of native races in tropical Africa, 
depends upon the support of an educated public 
opinion as much as upon the willingness of the^ 
scientific worker to enter this field and discover 
the facts upon which wise policies are to be based. 

There is indeed a fruitful field in which, as 
suggested already in these columns, such organisa¬ 
tions as the Royal Society, the British Science 
Guild, the Federation of British Industries, the 
Association of Scientific Workers, the Rotary 
Movement, the Workers' Educational Association, 
and others might join together unofficially tosuppart 
the educational work needed to make scientific 
methods understood and their influence effective. 
Apart from the influence the man of science 
brings to bear on the fellow citizens with whom 
lie is in contact in or out of working hours, or the 
value of his own scientific work, upon his 
loyalty and idealism and enthusiasm depend the 
success of Jiis professional organisations. Through 
them alone can he demonstrate effectively to 
society the existence of professional ideals of 
service and vocational responsibility, and win the 
confidence which is essential if these wider fields 
of service are in turn to be entered and the 
attendant responsibilities worthily discharged. To 
none more surely than the man of science is society 
entitled to look for the courage, confidence and 
vision which are ad equate not merely to prevent 
us slipping back into destructive individualism but 
also to lead mankind forward to the full enjoy¬ 
ment of thoso rich resources with which science 
has endowed us. 


Fruit Production and Preservation 

(1) The Apple.. By Sir A. Daniel Hall and M. B. 
Crane. Pp. 235 + 12 plates. (London: Martin 
Hopkinson, Ltd., 1933.) 10*. 0rf. net. 

(2) Principles of Fruit Preservation : Jam Making , 
Canning and Drying. By T N. Morris. (Mono¬ 
graphs on Applied Chemistry, Vol. 0.) Pp. 
xiii+23f). (London : Chapman and Hall, Ltd., 
1933.) 155. net. 

(I) A NEW volume from the pen of Sir Daniel 
/a Hall is always an event in the horti¬ 
cultural or agricultural world. Apart altogether 
from the substanco, one is sure of a book delightful 
to read for itself alone. The latest book, however, 
appears at a time when fruit-growing in Great 
Britain, stimulated to no small degree by the 
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propagandist activities of the recently defunct 
Empire Marketing Board, is experiencing a definite 
recrudescence, so that a double importance is 
attached to its publication. The British public is 
becoming slowly educated to the knowledge that 
British fruit can be, and often is, better than the 
best of the imported, and will learn in time to 
ask for home-grown produce, not because it is 
patriotic to do so, but because it is the best. 
That time, however, will not come until the market 
has been purged of the high percentage of definitely 
low-grade produce that still comes from many 
orchards. The dissemination of knowledge of 
better methods of fruit-growing is the essential 
requirement among producers, and this new book 
should do much to help. 

The keynote in the modern science of fruit- 
production is an understanding of the gonotical 
mechanism underlying the varying behaviour of 
varieties. The fruit is the culmination of the 
reproductive process, and it is only by a knowledge 
of the inherent characters that go to its make-up 
that wo can hope to produce improved varieties 
and to obtain the best results from those we have. 
The John Innos Horticultural Institution is re¬ 
sponsible for the greater part of our knowledge 
of the cytology and genetical mechanisms of tree 
fruits, and to Mr. Crane we owe a large share of that 
knowledge; it is fitting, therefore, that a consider¬ 
able part of the book should deal with this aspect of 
apple-growing. 

The practical grower, for whom it iB claimed 
the book is written, may make somewhat heavy 
weather of the first five chapters. Excellently as 
the explanation of cytological principles and 
chromosome behaviour is done, to one entirely 
unversed in the subject who may never have 
heard oven of a nucleus, the close following of the 
argument may seem a difficult task. That is, 
however, no reason why it should not be attempted, 
and nothing can be lost in the endeavour. For the 
serious student these chapters present an admirable 
r6sum6 of the subject. 

The remainder of the book, dealing with the 
practical side of apple production and its founda¬ 
tion on scientific knowledge, is plain sailing, and 
gives in clear and simple form an introduction to 
the best methods of propagation, planning, plant¬ 
ing, cultivation, pruning, disease control, and 
picking and handling. In the chapter on pests 
and diseases, more might with advantage have 
been said of that increasing major pest, the Apple 
sawfly, and the latest and most effective means 
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of control now worked out by the Long Ashton 
Station. The list of recommended commercial 
varieties has been selected by reference to six of 
the leading fruit-growers, and those suggested for 
the private garden are far more suitable for the 
purpose than many published lists. 

One criticism may be permitted ; a greater 
number of illustrations would enhance the value 
of the book. In the chapter on propagation, for 
example, the only methods illustrated are whip 
and tongue grafting, and budding. No illustration 
iB given of crown grafting, and indeed the method 
is not mentioned in the text, in spite of its utility 
in the renovation of old orchards and the replace¬ 
ment of unproductive trees. Again, the principles 
of pruning might bo more easily explained by a 
few diagrams or plates. 

The criticism is, however, perhaps unjust, as the 
book is not intended by its authors to be a work 
of reference, but rather as an introduction to the 
scientific principles of apple-growing and a guide 
to the literature on the subject. 

(2) From fruit production to its preservation is 
a logical step, but the volume by Mr. Morris on 
“Principles of Fruit Preservation” is of an entirely 
different type from the one just considered. They 
are alike only in so far as both aim at a presenta¬ 
tion of the latest scientific work on their respective 
subjects. Mr. Morris's book, like its companion 
volumes in the series of Monographs on Applied 
Chemistry, is essentially a textbook and work of 
reference, although the subject is so logically and 
lucidly presented that it repays continuous read¬ 
ing. In the words of the general editor of the 
scries, “Such books are essentially written by 
experts for other experts in related fields of science, 
or for the well-educated layman whose thirst for 
new knowledge has not been quenched by the 
more sensuous outpourings of the ephemeral press 0 . 

The book is divided into five parts. Part I deals 
with jams and fruit jellies, and gives a clear 
explanation of the factors involved in the pectin- 
eugar-aoid gel, including the hitherto unpublished 
work of Dr. W, G. Ogg, which has thrown much 
light on the conditions affecting gel formation. 
Consideration is given to the preservation of fruit 
for jam-making and the methods and problems of 
jam-manufacture. Part II is an excellent account 
of the canning of fruit, with a critical consideration 
of causes of spoilage, especially the factors involved 
in the production of hydrogen-swells. In this 
section a chapter is added on fruit bottling. Part 
III deals with dried fruits* the methods ofdryingr 




801 


November 25, 1933 NATURE 


principles of dehydration, and the storage of the 
products. Part IV contains chapters on the causes 
of discolouration in preserved fruits and the 
vitamin content of canned and dried fruits. An 
unusually good subject index makes reference to 
any section easy, and is followed by an author- 
index, an exoellont plan which should be more 
widely adopted. 

Plus change * . * 

(1) Witchcraft and Demonianism: a Concise 
Account derived from Sworn Depositions and ] 
Confessions obtained in the Courts of England | 
and Wales . By C. L’Estrange Ewen. Pp. 
495 + 8 plates. (London: Heath Cran ton, Ltd., 
1933.) 255. net. 

(2) Psychical Research : the Science of the Super’ 
Normal. By Prof. Hans Driesch. Authorised 
translation by Theodore Besterman. Pp. 
xvi + 170. (London: G . Bell and Sons, Ltd., 
1933.) *55. net. 

(3) The Supernormal: a Critical Introduction to 
Psychic Science . By G. C. Barnard. Pp. 250. 
(London : Rider and Co., 1933.) Is. 6d. net. 

(4) Leaves from a PsychisVs Case-Book . By 
Harry Price. Pp. 404 + 32 plates. (London : 
Victor Gollancz, Ltd., 1933.) 155. net. 

NE of the most curious features of the human 
mind is its capacity for dividing itself into 
water-tight compartments, and of entertaining 
contradictory beliefs at the same time. There 
is a lack of logical unity ; and anthropologists are 
fond of illustrating this theme from their ex¬ 
periences with savages. 

Civilised man is, however, scarcely more logical 
or consistent than the savage. It is true that, 
through the beneficent influence of scientific 
thought, many of his intellectual processes are 
carried out on a logical and reasonable basis. 
There are still some parts of the world where the 
intellect can develop unhindered by the trammels 
of theological or political dogmas. Astronomy 
has taken the place of signs and portents : the 
Prince of the Power of the Air has had to acknow¬ 
ledge the supremacy of a copper rod : ‘visitations’ 
from the Deity are promptly notified to the 
M,O.H.; and even the mysteries of creative power 
are beooming less occult through the good offices 
Of Drosophila, It is only in the emotional life 
thatsuperaatuxalism still holds sway. Indeed, it 
is tri one sense fashionable to possess a mind in 
vfaiahsuoh a teleavage is apparent. Its dangers 


are scarcely apprehended. With the savage there 
is no conflict between the intellectual and emotional 
life as exists in the civilised individual. The latter 
is living in a world transformed by science from^ 
which he cannot escape even if he would. His 
emotional life, however, is anchored to age-long 
superstitions, which derive their nourishment from 
the search for life and immortality. These four 
volumes illustrate this theme with startling clarity. 

(1) Mr. Ewen, in his admirable account of the ' 
official records of witohcraft in England and 
Wales, has shown how the horrors and tragedies 
which accompanied the trials were indissolubly 
linked with Christian demonology, and how the 
minds of the judges were almost wholly under 
the domination of fantastic beliefs in the reality 
of supernatural powers. Many of them were 
reasonable men in everyday life, but they became 
monsters or maniacs because their emotional 
pattern left them no alternative. Science might 
transform their material life as it has done our 
own, but if the roots of their emotional life were 
not transplanted to a healthier soil the same 
flowers, or rather fungi, would continue to flourish. 
Hence we have the extraordinary spectacle of 
Elisabeth Frauncis in 1560 with her clever cat 
which spoke good English in a hollow voice, and 
the British spiritualist of 1933, with his cleverer 
dog, which hummed the “Moonlight Sonata”. We 
sec Mr. Stranguidge, about 1650, tearing his 
trousers as he catches them on Shelford steeple 
when flying by on a black pig ; and in modem 
Italy we see a nobleman transported from the 
seance room and, having, it is presumed, suffered 
dematerialisation, turning up again in the granary 
on the top of the oats. We soe young witches 
all through the trials vomiting up cutlery and 
hardware : and to-day we see Mrs. Victoria 
Duncan vomiting up much cheese-cloth. Certainly 
as a prologue to modem psychical research Mr. 

Ewen’s book could scarcely be surpassed. Little 
has changed but the methods of the opposition. 
The modem witch is no longer persecuted but 
honoured. Greedigut and Pyowackett have been 
rechristened Phinuit and Harmony. In 1600 
Dr. John Lambe diagnosed diseases without 
seeing the patient; modem wizards do the same 
to-day calling it ‘absent treatment’. “Plus 9 a 
change, plus e’est la m 6 me chose !” 

In order to compare the new witchcraft with 
the old and to observe their fundamental points 
of similarity, the student oould scarcely do better 
than read these four volumes. One fact will 
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emerge which will compel attention. It is that 
here we are dealing with highly obscure and 
extremely complex phenomena, which assume the 
pattern of the mould into which they arc forced ; 
and they will be never understood so long as 
that mould is cast according to a system of super¬ 
natural beliefs which the intellect has long outgrown. 

(2) Dr. Driesch, in his little guide to psychical 
research, although writing arf a confirmed vitalist, 
has endeavoured to present the material in such 
a way that it may stimulate other workers less 
willing to accept the theories whieh to him appear 
satisfactory. He shows himself very cautious in 
certain directions and exhibits a praiseworthy 
eclecticism, although his preference for the work 
of the English investigators might be considerably 
lessened were lie better acquainted with their 
publications. 

In discussing the mental phenomena, Dr. Driesch 
finds that a general theoretical uniformity in the 
entire field can host be attained by assuming as a 
foundation the doctrine that body and mind are 
two different entities ; and his acceptance of 
telepathy compels him to hold the view that 
minds are able mutually to affect one another and 
transfer knowledge in the mental field. Of the 
physical phenomena he says little, but it is clear 
that he is not satisfied. He lias not Mr. G. C. 
Barnard's faith in the investigator, for as Mr. i 
Harry Price has put it, “sometimes it is the 
investigators themselves who play tricks’ 1 ! 

(3) Mr. Barnard, in his account of the super¬ 
normal, has clearly attempted to be both impartial 
and critical, but it is to be feared that he has not 
succeeded. The book is of some importance and 
interest for that reason. For it is a good example 
of the way educated and intelligent writers are 
l>eing gradually accustomed through persistent 
propaganda to accept as established the reality 
of * phenom ena ’ for w h i eh th ere is scarce] y a 
vestige of reliable evidence. Even Dr. Driesch, 
who calls himself a critical sceptic, declares that 
the experimental facts, in which telepathy and 
thought-reading unite, are quite certain. In 
support of his statement he quotes various 
publications, among them being the records of 
certain experiments in which there was no attempt 
whatever to enforce the most elementary control 
conditions. Similarly, in mentioning clairvoyance, 
he describes a recent case in such a way that it 
is difficult to think that he has even read it with 
care ; and in support of his views on what he 
calls the “higher problems”, he cites the work of 
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two of the most dubious performers in sealed- 
letter reading and telepathic dermographism. 

(4) Mr. Harry Price knows better. In this book 
on his psychic experiences he lets in the fresh air. 
With a humorous twinkle in his eye he takes us 
behind the scenes and shows us all the fraud and 
folly of the spiritualist racket. “Ninety-nine per 
cent of the phenomena which we hear about are 
duo to fraud,” lie declares, and with the same half- 
serious, half-humorous air he takes us to see them. 
We visit Mrs. R, with her familiar, Dr. Lazarus, 
who raps in her thorax ; Mrs. S., whoso “tele- 
plastic pseudopods” fade away when there is the 
possibility of their being seen ; Mrs. Duncan, who, 
having visited the white sales, presents the results 
of her purchases—(well chewed)—to a gaping 
circle of psychical researchers ; Little Peggy, the 
sweet child spirit, who turned out to bo the 
medium’s under-vest with a hole in it ; and 
finally Mr. E., the famous “animated squib”, 
whose luminous phenomena were going to over¬ 
turn all our biological and physiological ideas on 
the subject. This person had long puzzled psychical 
researchers, but in 1924 it was discovered that a 
little ferro-cerium and a bit of steel would go a 
long way, and the revision of the biological sciences 
might be delayed. Ferro-oerium was found in 
1924 and again in 1931, but the “squib” continues 
to emit'sparks, although Mr. Price suggests that 
it might be somewhat damp by now. 

In his book of four hundred pages Mr. Price 
will have told many all that they will over wish to 
know about psychical research. A publicist, above 
all, he cannot refrain from exploiting the news 
value of his narrative. Thus his work loses that 
sense of proportion that would give it permanent 
value. The fact that he exposes one medium and 
gives another a certificate is of merely transitory 
interest. The major issues elude him. 

It was only by ridding our ideas of the physical 
world of supernatural elements that order began 
to emerge out of chaos. It will be by the same 
process that we shall be able to understand the 
mental phenomena; in witchcraft and modem 
spiritualism. Some progress has already been 
made. The hypnotic sleep is no longer considered 
to be the work of demons. There are even some 
psychical researchers who do not believe that all 
automatic writing is due to spirits. The need for 
inquiry and investigation is urgent. When that 
inquiry is carried out in accordance with the method 
which has already yielded such a rich harvest hi 
other directions, progress will not long be delayed. 
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Phosphoric Esters in Metabolism 

The Significance of Phosphoric Esters in Meta¬ 
bolism, By Prof. Robert Robison. (Christian 
A. Herter Lectureship on Pathological Chem¬ 
istry, Now York University.) Pp. ix + 104 + 8 
plates. (New York : Now York University 
Press; London : Oxford University Press, 
1932.) 8,9. 6rf. not. 

HP importance of phosphorus in metabolism, 
botli in its inorganic and organic forms, had 
long l>oen recognised, but a new chapter in the 
understanding of vital reactions was opened by 
the discovery at the Lister Institute of the part 
played by compounds of phosphoric acid and sugar 
in tho process of alcoholic fermentation. The 
painstaking researches of Harden and his assistants, 
begun just thirty years ago, have provod beyond 
doubt that the complex series of reactions which 
take place when sugar is fermented to carbon 
dioxide and alcohol involve at an early stage the 
formation of several phosphoric esters : it is these 
which broak down to simpler products, setting 
free the phosphoric acid to take part once more 
in the series of reactions. From beer to bones is at 
first a far cry, but such has in fact boon the 
sequence of discovery, for the knowledge of hexose 
phosphates, and the enzymes which serve to build 
and to destroy them, has enabled Robison to 


phosphoric esters and so precipitating phosphoric 
acid salts in situ . 

Prof. Robison has put his story together in 
book form after delivering three Herter lectures in 
New York. He discusses first tho natural phos¬ 
phoric esters in their broader aspect, next the 
calcification of cartilage and bone, and finally the 
calcification in intro, this chapter l>eing fully 
illustrated by drawings of sections, which afford 
the histological evidence for his deductions. Very*' 
properly, the story is told mainly from the more 
personal point of view, the author dwelling, as he 
states, on the problems which seem to offer some 
i possibility of discovering how the esterification of 
phosphoric acid in plant and animal assists in the 
various processes of thoir metabolism. As a 
consequence the book is most stimulating, and it 
should be widely read, both by the many interested 
i in this field, and by students as an example of a 
j model series of researches. 

There are two other classes of phosphoric esters 
| which are to-day in the forefront of chemical 
] interest, namely, the phospholipins, held to play 
| an important r6Ie in tho transport of fatty acids 
| and in their oxidation in the animal body, and the 
nucleic acids, which aro composed of a pentose 
joined to a purine or pyrimidine base and to 
phosphoric acid. There is evidently some dofinito 
co-ordination between phosphoric acid and carbo¬ 
hydrate in the cell which plays a leading part in 



elucidate very largely the mechanism of bone t initiating chemical change : it appears probable 
formation. His achievement is no small one; it : that a fuller understanding of these problems will 
began with the discovery of an enzyme in tho not long elude tho investigators who are so 
bones of young rats capable of decomposing zealously studying them. E. F. A. 


Short 

Fishes : their Journeys and Migrations. By Prof. 
Louis Roule. Translated from the French by 
Conrad Elphinstone. Pp. x+270. (London; 
George Routledge and Sons, Ltd., 1933.) 
12d. 6rf. net. 

This book, as its main theme, discusses the vital 
impulses dominating the periodic movements of 
certain species of fish. Throughout, the narrative 
is illustrative of the French aptitude for relating 
the incidence and play of the natural and external 
forces of Nature, whilst in harmony, at the same 
time, with imaginative oonceptions and discrimina¬ 
tive fancy. The depths of the sea and the waters 
of rivers include fish, for example, salmon, eels, 
shad, which form subjects for a story of events 
embodying descriptive skill and insight. Certain 
deep-sea^ fishes, the habits of which maintain 
adjustments to their environment, are considered, 
among these, cod, herring* mackerel, tunny. In a 


Reviews 

foreword Prof. Roule remarks that tho migratory 
fish comes from the sea to the running water 
of the river under its own power; the migratory 
bird flies from one hemisphere to another, with 
only its wings to carry it. 

A ohapter, “At the Foot of the Dam”, enables 
the author to adopt to good purpose an imaginary 
interchange of conversation with a chosen friend 
along a river-bank one spring morning in Brittany. 
The journey of tho salmon is tho topic ; the dam 
is the rendezvous. “Beneath the blazing sun the 
water streamed over the dam evenly and without 
stopping. The great fish continued jumping, 
leaping ... as though they tried to see beyond 
the dam what there was behind the barrier. And 
the Object of this journey the production of young* 
the conservation and perpetuation of the species.” 

Prof. Roule is eager in support of the fasoinating 
experiences of mackerel-fishing for the amateur 
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with a trailing line. Beginning when the dawn 
breaks, navigation under sail may itself be fertile 
in adventure. Recent extension of fishing with 
drag-nets and suitable appliances enables pro¬ 
fessional fishermen to operate in depths which are 
winter quarters for the species. Much has been 
heard lately of ‘big game fishing' off the Dogger 
Bank. The tunny has a chapter to itself. 

T. E.J. 

The Mathematical Atom : Us Involution and 
Evolution exemplified in tlw Trisection of the 
Angle. A Problem in Plane Geometry solved 
by Julius J, Gliobe. Third edition revised. Pp. 
iv -f 87. (San Francisco: St. Boniface Franciscan 
Friary; London ; Technical Records,Ltd., 1933.) 
10$. 6d. net. 

This is an enlarged and beautifully produced 
edition of a pamphlet which has been circulated 
before under the simpler title “The Trisection of 
an Angle”. Since Euclid cannot be supposed to 
have thought that he was giving anything but a 
selection of geometrical facts, it is legitimate to 
add to his postulates others that he did not per¬ 
ceive, and, in particular, to introduce the postulate 
that the author’s construction is valid. This, of 
course, puts the matter beyond argument. The 
author relies on graphical evidence, and since his 
construction is in effect an identification of 
sin oc/(2 + cosa) with tan \ol, where a is one eighth 
of the angle to bo trisected, it is not surprising 
that the evidence seems adequate. To do justice 
to the author’s style, a quotation must be made ; 
“I have the honor of introducing to the mathe¬ 
matical world”—on another page ho speaks of 
“students of geometry and miscellaneous circles 
generally”—. . a new kind of Triangle . . . 
The Golden Mean Triangle will serve to show 
that even the scakne triangle is not to bo classed 
among the lower host of things, ‘the loose, the 
lawless, the exaggerated, the insolent, and the 
profane* ... It can bo mathematically demon¬ 
strated that the scalene triangle is capable of 
being invested with a certain charm and comeliness 
distinctly its own, by being brought into perfect 
relation to the Golden Mean, which lies at the 
heart, or at least within easy reach of every 
blessed one of them—whether it be lank or plump, 
slender or buxom, microscopic or telescopic.” 

E, H. N. 

Psychoanalysis To-day: its Scope and Function. 
Edited by Dr. Sdndor Lorand. Pp. xv-i 370. 
(London : George Allen and Unwin, Ltd., 1933.) 
18*. net. 

This volume consists of a collection of twenty- 
five contributions from various representative 
psychoanalysts ; and, while for the most part 
concerned with general (Freudian) psychoanalytical 
theory, deals also with its applications to mental 
hygiene and education, nervous and psychic ail¬ 
ments, anthropology, religion, literature and 
criminology. 

Psychoanalysts are nothing if not enthusiastic 


for their theories, and the writers of these chapters 
are no exception to the rule. The topics are not 
critically treated, but are handled in an expository 
and didactic manner, and should prove of interest 
to many others than physicians and professional 
psychologists as giving a bird’s-eye view of the 
very extended field that psychoanalysis seeks to 
cover. The reader may find that he cannot agree 
with all the interpretations of fact that are given 
and all the claims that are made for the Freudian 
theories, but he can scarcely fail to discover that 
they are not merely "pansexualism” but contain 
many grains of valuable truth. 

Applied Gyrodynamics: for Students, Engineers 
and Users of Gyroscopic Apparatus. By Prof, 
j Ervin S. Ferry. Pp. xiv+277. (New York: 
John Wiley and Sons, Inc. ; London : Chapman 
and Hall, Ltd., 1932.) 26*. net. 

Since the days of Kelvin, gyrodynamics has 
exercised a fascination on the minds of a small 
but powerful group of mathematicians, and it is 
pleasant to see that interest maintained and to 
record the publication of a volume dealing with 
the subject which concerns itself with the spins 
of bodies of molar magnitude and is not at all 
exercised about the spins of sub-molecular masses. 

Prof. Ferry begins at the beginning with a chapter 
devoted to definitions and to the principles of 
elementary dynamics. He then gives sixty pages 
to a consideration of the motion of a spinning 
body under the action of a torque, and in the 
remaining chapters applies the principles bo 
developed to the gyroscopic pendulum, gyroscopic 
anti-roll devices for ships, navigational compasses 
and gyroscopic stabilisation. 

A most useful book, giving a sound training in 
the principles of rigid dynamics and some of the 
most important of its applications. A, F. 

Makers of Astronomy . By Dr. Hector Macpherson. 
Pp. vii+244 + 8 plates. (Oxford: Clarendon 
Press; London: Oxford University Press, 
1933.) 7*. 6d. net. 

This little book contains the substance of two 
courses of lectures given at the Royal Technical 
College, Glasgow, in 1930-32, dealing with the 
lives and work of astronomers from the time of 
Copernicus down to the present time. It is divided 
into eight chapters, entitled “The Pathfinders 1 ’; 
“Isaac Newton”; “After Newton”; “The 
Herschels” ; “In Herschel’s Footsteps” ; “Pioneers 
of Astrophysios” ; “Watchers of the Skies” ; and 
“Explorers of the Universe”. 

Though the book is intended to be of a more or 
less popular character, and will therefore be of 
interest to amateur astronomers, the notices of 
modem work will be valued by many. There can 
be few writers more intimately acquainted with 
the biographical side of astronomy than 
Maopherson, and we are glad to be able U> place tbit 
volume aide by side on the shelves vriih Ws “Astron¬ 
omers of To-day”, publishedtwenty-eight years ago- 
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Seasonal Weather and its Prediction* 

By Sir Ghrert T. Walker, c.8.i., f.r.s. 


T HE economic importance of seasonal weather 
is obvious to most men who have lived in 
the tropics, and its scientific problems are full 
of interest. Unfortunately there is an additional 
motive for study, the threat of dangers ahead. 
For the difficulties of long-range forecasting are 
not in general adequately recognised, so that 
some of the most progressive countries in the 
world are inclined to make predictions on an 
insecure basis; their technical staff does not 
realise that though the prestige of meteorology 
may be raised for a few years by the issue of 
seasonal forecasts, the harm 
done to the science will inevit¬ 
ably outweigh the good if the 
prophecies are found unreliable. 

In a country where conditions 
art' so changeable from day to 
day as they are in England, it 
is natural that we should think 
in terms of wet or fine days 
rather than of wet or dry 
periods ; but in the greater 
part of the British Empire the 
different seasons are much more 
sharply defined, and so their 
dominant features stand out 
more clearly. Also the vari¬ 
ability of their seasons from 
year to year is in general 
materially greater than here. 

In agricultural countries in 
which a failure of the rains 
involves a national calamity, 
the desirability of making pre¬ 
parations in advance led long 
ago to efforts at prediction ; 
and the demand lias been so 
great that the supply has been 
forthcoming before its quality 
would bear the most cursory examination. The 
causes of unusual seasons seem hopelessly obscure 
to the layman ; and hence primitive ideas, sur¬ 
viving in the depth of our natures from untold 
ages of magical practices, still come to the sur¬ 
face in connexion with it. The almost universal 
idea that weather must repeat itself after a 
certain number of years finds its origin, I imagine, 
ultimately in the ancient belief in the control of 
our affairs by the heavenly bodies with their 
definite cycles—a belief which clearly shows itself 
in the supposed influence of the moon on the 
weather. Be that as it may, the faith in periods 
is so deep-seated that even in scientific discussions 
the ordinary tests for validity are very often 
ignored : more than once I have seen in journals 

• From tap presidential address before Section A (Mathematical and 
Physical Sqlenott) of the British Association at Leicester, delivered on 
September 8, 


of repute the artless remark of an author that if 
he were to limit his methods to those which 
would satisfy the criteria of reality, he would 
obtain few results of interest! 

It will be convenient if I may hero introduce a 
technical phrase. If we have series of values of 
two factors the variations of which are connected, 
there will be a certain proportion of the variations 
of each which are associated with those of the 
other, and this proportion is called the correlation 
coefficient between the series. If it is nearly unity 
the numbers vary closely together ; if it is small 


there is little relationship between them ; and if 
it approaches — 1 the relationship is close, but one 
series goes up when the other goes down. 

Let us now consider some of the results of the 
analysis of seasonal features. It has long been 
known that in the North Atlantic Ocean there are 
two types of winter. In one, pressure is high near 
the Azores and south-west Europe, and low in 
Iceland, while temperatures are high in north¬ 
west Europe ; in tho other type, all these features 
are reversed. (See the three upper graphs in Fig. 1.) 
Let us plot the variations in successive winters, 
December to February, of the quantities which 
increase together, such as Vienna pressure and 
Stornoway temperature, and also of the quantities 
which, decrease when the former increase, such as 
Iceland pressure, reversing the latter so as to 
secure similarity of the graphs. We could then 
draw a graph which is the mean of all, and could 



Fia. 1. N. Atlantic oscillation. 
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regard it as expressing the variations of the North 
Atlantic fluctuation as a.whole. (See the lowest 
graph of Fig. I.) 

Now instead of graphs we actually use numbers. 
Having found by preliminary investigation the 



Pia. 2. Relations of N. Atlantic oscillation with contemporary pressure, 
December to February. Numbers based on series shorter than 30 years 

areas are In circles. 

stations which are most representative, we calcu¬ 
late the figures in successive years for the North 
Atlantic oscillation as a whole, and then work 
out the correlation coefficients of this with the 
pressures, temperatures and rainfalls of all the 


places in which we are s interested. These co¬ 
efficients ore plotted in Fig. 2, in the top chart 
of which we see that thfi rise of pressure with a 
positive fluctuation is greater so far east as Vienna 
and so far west as the Bermudas than it is at the 
Azores. There is also to be 
seen in the bccoikI chart con¬ 
spicuous warmth in the east 
of the United States as well 
aa in north-west Europe, and 
marked cold to the south¬ 
east of the Mediterranean as 
well as along the north-east 
of North America. On rain¬ 
fall, in the lowest chart, the 
influence is less widespread. 

The North Pacific Ocean, 
in spite of its limited access 
to the Arctic seas, is subject 
to fluctuations very similar 
to those of the North Atlantic. 
A similar treatment shows 
that increased pressure gra¬ 
dients go with high tempera¬ 
ture to the north-east and 
south-west, and low tem¬ 
perature to the north-west 
and south-east. 

The largest known system 
of related seasonal weather 
is that called the ‘southern 
oscillation’ (or 'southern fluc¬ 
tuation’), which has features 
in the southern summer of 
December-February (Fig. 3) 
somewhat different from those 
of the southern winter of 
June-August. At both times 
of the year the fluctuation 
is called positive when pres¬ 
sure is high in the southern 
Pacific and low in the Indian 
Ocean, an d temperature is 
mostly low in the tropics ; 
but the economic importance 
is in connexion with rainfall, 
for the fluctuation has a 
correlation coefficient of more 
than 0*8 with the summer 
rainfall of north-east Aus¬ 
tralia, more than 0-7 with 
the monsoon rainfall of India 
and with the Nile floods, 
0 *6 with the rainfall of large 
areas in South America, and 
more than 0*5 with that of a 
region in South Africa. 

A surprising fact comes out 
on comparing the numerical series giving the 
characteristics of the summer and winter values 
of this fluctuation, the control of the southern 
winter on the succeeding summer being expressed 
by a coefficient of 0*82. 
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The immediate effect! of this is that numerical Let us now turn from the academic to the 
values of the winter oscillation give us a means of practical, and see how far these theoretical 
predicting three months in advance, at any rate methods justify themselves in actual experience, 
approximately, the summ er values of the oscillation I believe that the earliest regular seasonal fore- 
and therefore of the pressure, temperature and casts based on meteorological instead of astro- 
rainfall associated with them. 


We can plot the relationships 
of the values of the pressure, 
temperature and rainfall of 
December to Fobruary, with 
the numbers indicating the 
fluctuation of the previous 
June to August: and we get 
a diagram like Fig. 3 but 
with coefficients reduced to 
about four-fifths of the size. 

These express relationships 
which have held for about 
fifty years, and show that 
we have arrived, not at a 
mathematical figment, but 
at a physical reality that 
should have commercial value. 

This method of prediction 
can be improved on by study 
of the relationships of in¬ 
dividual areas. For example, 
the coefficient of 0-64 of 
rainfall of north-east Aus¬ 
tralia with the oscillation of 
the previous winter becomes 
0-79, when we base it on 
previous pressure at Hono¬ 
lulu, Port Darwin and South 
America; a comparison of 
the actual rainfall with that 
given by the formula is 
shown in Fig. 4. Similarly, 
the 0 *56 of South Africa 
becomes 0*72. But a certain 
amount of the improvement 
effected in this way by select¬ 
ing the biggest factors is 
bound to be fictitious, even 
when there appear to be 
adequate independent reasons 
for thinking that the relation¬ 
ships are real; and, if this 
precaution is ignored, the 
more promising the formula, 
as indicated by the closeness 
of its apparent relationship, 
the greater is the likelihood 
of disappointment. 

It must be admitted that a 
real control of 0 *7 by previous 
conditions is about as good as 
is now available for forecast¬ 
ing, and the difference between 
the actual and the forecast amounts will still be logical data were those of the Indian monsoon of 

considerable; so predictions can only be issued with June-September, started half a century ago in 

restraint if publio confidence is to be won. The India by H. F, Blanford, and depending mainly 

natural consequence is silence, except when the in* for their suooess on the ill-effect upon the monsoon 

dicaHons are markedly favourable or unfavourable. of excessive winter or spring snowfall in the 



Fig. 3. Relations of southern oscillation of December to February with oontemporary pressure, 

temperature and rainfall. 
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Himalayas. Eliot continued the monsoon fore¬ 
casts from 1887 until 1903, but data in those days 
were scanty ; he attempted far too much detail, 
his mode of expression was somewhat pontifical, 
and the newspapers became sarcastic ; so latterly 
he sought immunity from criticism by printing the 
forecasts as confidential documents. The increase 
of staff for which Eliot fought, and the gradual 
introduction of statistical methods in India, have 
undoubtedly led to improvement; but as we have ! 
seen, it is much easier to predict the rainfall of 
Decernber-February than that of Juno-September, 
and the length of the series of Indian data is not 
yet great enough to give complete reliability. 
After careful scrutiny, 1 estimate that of the fore¬ 
casts issued before the monsoon periods from 1905 
until 1932 two-thirds were correct; but I consider 
that this is not good enough and that we have been 
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generally. Thus one of lithe Californian hydro¬ 
electric companies makep> its own forecasts, be¬ 
cause it may spend four/million dollars more for 
crude oil in a dry than ii/ a wet year. 

Undeterred by the difficulties, G. F. McEwen, 
of the ScrippB Institution of Oceanography in 
California, has for some time been forecasting 
rainfall by empirical methods, and at first attained 
considerable sucoess, largely on the basis of a short 
series of ocean temperatures. These, however, as 
ho has recognised, have not of late made good 
their early promise, and new methods have been 
adopted. 

In Europe the only seasonal forecasts known 
to me that have a scientific foundation, and 
have been made for a number of years, are 
those of Sweden and Russia. They are not 
over-ambitious and have met with gratifying 


too ambitious. 

Happily, in Southern Rhodesia, which in 1922 
adopted statistical methods similar to those of 
India with only twenty-four years of data to work 
upon, the results have been eminently satisfactory. 
Out of eleven years since publication was begun, 


there have been only eight in which a departure 
of more than 3 in. was given by the formula, and 
in seven of these the character was correctly 
indicated. 

At Batavia, the efficient Dutch observatory 
under Braak started in 1909 to issue forecasts 
founded on the simple rule that low pressure from 
January until June was followed by abundance of 
rain from July until December. The rule demanded 
a more complete persistence of pressure than 
actually prevails, and in 1927 Berlage adopted a 
formula based on three local conditions, together 
with data of the rare rains of northern Peru : 
this gives, on paper, a relationship of more than 
0 ' 8 . 

When we turn from the tropical and subtropical 
to the temperate regions, where the persistence of 
conditions is in general conspicuously smaller, we 
must expect greater difficulties in making long- 
range forecasts. In America the rolations between 
weather and crops have probably been worked out 
more scientifically than in any other country, so 
that the commercial value of reliable prediction 
has long been recognised ; and not only by farmers, 
but also by those interested in water supply, in 
power schemes, in transport $nd in oommerce 


success. 

We may now pass to the consideration of im¬ 
provements in our methods, and the fundamental 
question at once arises : What is the physical 
cause of seasonal fluctuations ? We should natur¬ 
ally look for it in variations in the energy received 
from the sun, and it is surprising that 
an increase in solar activity as 
measured by sunspots produces a 
slight decrease in the circulations in 
the North Atlantic and the North 
Pacific. In the southern fluctuations 
the tendency of numerous spots is 
to produce positive values, but even 
there the biggest seasonal correlation 
coefficient is only 0 *2fl, which is 
much too small to provide the 
explanation that we seek. 

In order to ascertain whether 
daily pressures are produced by 
short-lived emanations from the sun, like those 
which produce magnetic storms, tabulations of 
the relationships between daily and weekly, as 
well as monthly and seasonal, values at distant 
places have been made ; for if the daily values 
over the earth are controlled from outside, there 
will be close parallelism between these daily and 
weekly pressures. But the result has been 
definitely negative. 

Being forced off short-lived phenomena, we search 
for an explanation in terms of slowly changing 
features ; and the variations from year to year in 
both {a), the amount of pack ice in the antarctic 
sea, and (6), the temperature of the Pacific Ocean, 
force themselves on our attention. But data 
from the South Orkneys and Samoa give no 
support. 

A moment’s reflection will convince us that 
there is ample soope for new developments. There 
are variations of rainfall over large areas, which are 
scarcely affected by the three big fluctuations; 
and there are indications of pressure fluctuations in 
the antarctic which have not as yet been ade¬ 
quately oxplored. Thus any who may be 
tempted to tackle the problems will find no lack 
of material. 
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The Writings of Roger Bacon 


W FILE the work c.f St. Albert the Great 
(Alborfcus Magnus) and St. Thomas Aquinas 
has been printed in its entirety many times, Bacon 
(1214*92) is known to us by a small fraction of 
his teaching. His independence of thought, his 
insistence on observation and experiment as a 
check on the Aristotelian teaching of the day, 
while they are one of the chief sources of our 
interest in him, were principal causes of the opposi¬ 
tion he aroused among his contemporaries. He 
was the first man in modern Europe to sec the 
need for accurate study of foreign and ancient 
languages, and to lay down the canons of textual 
criticism. His work on optics was a textbook for 
two centuries. Ho advocated the correction of the 
calendar. He was the first geographer of the 
Middle Ages. He systematised the chemical 
knowledge of his time, and attempted a complete 
theory of chemical change. But these were claims 
on posterity, they did not fit in with the idoals 
of the educational system of his day. 

The first publication of any work by Rogor 
Bacon was his “De secretis operibus naturae et do 
nullitate magice”, printed at Paris in 1542 by 
Oronce Fine, and many times since, and trans¬ 
lated into French and English. Its popularity 
was probably due to Bacon’s repute as a magician. 

In 1590 the treatise “De retardandis senectutis 
accidontibus” was printed in Oxford. An English 
translation appeared in 1683. In 1603 hid alchom- 
ioal works were printed at Frankfurt, and reprinted 
in 1020, In 1614 John Combacla printed his 
“Perspectiva”, and his “Do speculis” ; and in 
the same year a part of the Opus Majus, Part IV, 
under the title of “Specula Mathematioa”. 

Towards the middle of the seventeenth century, 
Sir Kenebn Digby formed the intention of printing 
the complete works of Bacon, and a correspondence 
with Selden and Langbaine, who were aiding him, 
shows that some progress had been made in its 
preparation, but Digby’s death put an end to the 
project. 

In 1689 Wharton's edition of Usher’s “Historia 
Dogmatica” and in 1705 Hody in “De Bibliorum 
Textibus” made considerable extracts from Bacon's 
criticism. 

In 1733 Samuel Jebb printed the Opus Majus, 
Parte I-VI, omitting VII, at the instigation of 
Dr. Riohard Mead, from a sixteenth century copy 
of a fifteenth century manuscript, with occasional 
use of the earlier manuscripts available in London. 
This edition was reprinted in Venioe in 1753, and 
formed the basis of Dr. Bridges's edition of 1897. 

In 1848 Victor Cousin directed attention to the 
considerable mass of unpublished treatises pre¬ 
served in the Amiens manuscript, printing the 
chapter headings. In 1859 J. S, Brewer printed 
in |he Rolls Series the “Opus Tertium”, “Opus 
Minus” and the “Compendium Philosophise”. 
In 1861 Emile Charles, in his life of Bacon, printed 


a number of extracts from unpublished manu¬ 
scripts. In 1897 Dr. Bridges issued a new edition 
of the Opus Majus, supplemented by a volumo 
of corrections in 1900. Almost simultaneously 
Dr. Gasquet printed an unpublished fragment 
from a Vatican manuscript of the Opus Majus. 

In 1902 Messrs. Nolan and Hirsch issued the 
Greek grammars of Bacon. In 1900 Mr. Robert 
Steele issuod at his own expense tho “Meta- 
physica” as Fasc. I of a series “Opera hactenus 
inedita Rogeri Baconi”. This was afterwards 
taken over by tho Clarendon Press. Since then 
ton more fascicles have been issued. In 1909 
Prof. Duhem printed a new fragment of the 
“Opus Tertium’'. In 1911 Dr. Rashdail printed the 
“Compendium Studii Thoologho”, In 1912 Dr. 
Little printed a new fragment of the “Opus 
Tertium”. 

In 1913 a committee was formed, with the 
president of the Royal Society as chairman, to 
commemorate the seventh centenary of the birth 
of Roger Bacon and to ensure tho publication of 
hie unprinted works. Among the members of this 
Committee were tho Chanoellors of tho universities 
of Oxford, Cambridge, Edinburgh, Glasgow and 
London, and a number of the chief medieval 
scholars of Great Britain. At the oommomoration 
meeting in Oxford on June 10, 1914, a statue of 
Roger Bacon was unveiled at the University 
Museum by the Chancellor of tho Univorsity and 
the formation of a society for tho publication of 
his works was announced. Among the foreign 
delegates present was tho prefect of the Ambrosian 
Library, now His Holiness Pope Pius XI. 

The oatastrophe of the War, following within 
two months, diverted all energies and put an end 
to any public appeal for funds. The delegates 
of the Clarendon Press, however, at the inspiration 
of tho late Sir William Osier and other medieval 
scholars, determined to oontinue the serial pub¬ 
lication of Bacon's works under tho editorship of 
Mr. Robert Steele, of which four fascicles had 
already appeared. 

Before the publication of Fasc. VII, Mr. Steele 
had been fortunate enough to enlist the oo-opera- 
tion of the Rev. F. Delorme, O.F.M., now superior 
of the groat Franciscan College at Quaracohi, in 
the task of editing the Amiens manuscript, which 
represents nearly all that is known of the early 
teaching of Bacon in the University of Paris. The 
manuscript had been photographed for Dr. Little 
and used by Prof. Duhom before tho War, but its 
study presented serious difficulties. The four 
fascicles already published of treatises contained 
in the manuscript are invaluable as representing 
tho current train of thought in Paris at the close 
of the-first half of tho thirteenth century. Two 
more remain to be published to complete a task 
the difficulties of which can scarcely be over¬ 
estimated. 
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The portions of Bacon's writing that have 
already appeared in the “Opera hactenus inedita", 
Series I-XI, amount to more than two thousand 
pages of text with introductions and notes, 
including a verification of the quotations from 
Aristotle and other authors. This is a greater 
amount of Bacon's writings than all his previous 
editors together have published. The intro¬ 
ductions include two monographs, on the “Secretum 
Secretorum" and on the calendar. In addition, a 
number of illustrative texts have been printed for 
the first time, including the earliest Latin version 
of Aristotle's metaphysics. They have been copied 
from the manuscripts by the editor, except the 
medical works edited by Dr. Little and Dr. 
Worthington. 

When in 1931 the Delegates of the Clarendon 
Press were forced to suspend for a time the issue 
of Bacon's unpublished works, they had in their 
hands the texts for two fascicles—the “De Causin'' 
of some 165 pages of text and the second “Physics'' 
of some 420 pages, which would have completed 
the editing of Bacon’s lectures at Paris preserved 
in the Amiens manuscript. 

In addition to these, texts are ready for printing 
of two of Bacon's logical treatises, amounting to 
220 pages, his alchemical treatises 150 pages, and 
his “Communia Mathematical more than 300 
pages. 

There remain to be copied—the “Summft 
Gramraatico", estimated at 150 pages, the “De i 
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somno et vigilia”, estimated at 100 pages, and the 
“De sensu et sensato”, animated at 150 pages. 

The “Compendium Thttplogiie”, Part V, and the 
“De Principiis Naturae''/have been copied out, 
but the problem of their relationship to the 
“Communia Naturalium”, of which they reproduce 
parts, still remains for investigation,. If printed 
in their entirety they would amount to 200 pages 
or less. There are in addition to these a few 
fragments amounting to twenty pages at most. 

This will conclude the work of publication, with 
the exception of works only to be found in the 
Vatican library, the publication of which Monsignor 
Pelxer has reserved to himself since their discovery 
in 1914. They are : (1) the missing part of the 
Metaphysiea (Fasc. I) ; (2) missing parts of the 
Opus Minus (mainly alchemical) ; and (3) the 
remainder of the Opus Majus, Part VII. They 
are to be published in the “Studi e Testi”. 

Exclusive of these, there thus remain to com¬ 
plete the publication of Bacon’s works about 1,900 
pages, say six fascioles, of which more than 1,250 
pages could go to press at once. The Delegates 
have not at present been able to undertake their 
production beyond Fasc. XII, which will be issued 
early in 1934. 

It is scaroely too much to say that the com¬ 
pletion of this work, so well begun, depends on 
the life of the prosent editor, who is in his seventy- 
fourth year and has made the study of Bacon his 
principal object for many years. 


Obit 

Sib Alexander Houston, k.b.e., o.v.o., f.r.s. 
ITH the passing of Sir Alexander Houston 
on October 29, the world of water purifi¬ 
cation has suffered a very severe loss. During the 
first three decades of the present century his name 
has dominated all questions relating to the scientific 
treatment and purification of water, and the world¬ 
wide reputation which he rapidly came to enjoy 
was abundantly earned and more than deserved. 
His passing is a no less severe loss to the largo 
circle privileged to enjoy the personal charm of 
his friendship ; and the debt owing for the kindly 
help whioh has emanated from him can now only 
be repaid to posterity. 

Having been born in 1865, Sir Alexander Houston 
almost attained the allotted span, and it may be 
said of him that, unlike many other great men, he 
lived to see the fruition of his early labours. After 
taking his medical qualifications at Edinburgh in 
1889, he devoted himself for a few years to post¬ 
graduate work there in the field of public health. 
Fortunately he was able to apply this work in the 
service-of the Looal Government Board, and we 
early see his footsteps directed into the paths 
whioh were ultimately to lead to such great heights. 

Perhaps Houston's first scientific work connected 
with water was an investigation of moorland 
waters in relation to lead poisoning, which he 
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carried out for that Board. The work extended 
over several years and the reports are to be found 
as appendices to the annual reports of the Medical 
Officer of tho Local Government Board. Other 
work in public health problems which he carried 
out at the same period was all characterised by 
the same painstaking thoroughness which is 
evident in the reports on moorland waters. We 
note in this work, whioh related to such subjects 
as water-cress, milk, shellfish and sewage, the 
evolution of the trained bacteriologist and a 
gradual accumulation of experience, which made 
Houston tho man most eminently fitted to under¬ 
take the great and responsible work of watching 
over the purity of London's water supply, which 
was entrusted to him by the Metropolitan Water 
Board in 1905. Mention should also be made of 
the valuable contributions which he made to our 
knowledge of sewage disposal problems whilst he 
acted as bacteriologist to the Royal Commission 
on Sewage Disposal appointed in 1898. 

Throughout this period of Houston's service 
with Government departments on public health 
matters, one recognises that the application of 
bacteriological science Was the keynote of his 
investigations, but it was not as the mere specialist 
that he looked at these problems. His outlook 
was of the widest and was seasoned with that 
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romanticism which is a] necessity to the preserva¬ 
tion of a well-balanced scientific mind. In this 
connexion his later aiu^ial reports to the Metro¬ 
politan Water Board, an?; especially “The Romance 
of the New River”, which was included in his 
annual report for 1926, are specially worthy of 
perusal. 

With reference to Houston’s work since 1905, 
no phase of water purification has boon left 
untouched, and his annual reports and research 
reports furnish an inspiration to the student and 
a fund of valuable information to the specialist. 
His scientific work since 1905 was characterised 
by several outstanding features. In the first place 
we owe to Houston the first attempt at the scientific 
rationalisation of the bacteriological examination i 
of water, and his classification of the various types j 
of B. coli convoyed in the word ‘flaginac’ serves j 
to indicate his profound interest in the minutest 1 
detail. One of the last scientific services which ! 
Houston rendered to the Government was to serve j 
on a small committee which is endeavouring to j 
secure a greater uniformity in the bacteriological 
examination of water supplies. The practice of 
*the Metropolitan Water Board laboratories has 
been largely adopted in other laboratories, but 
there is nevertheless a want of uniformity through¬ 
out Gre^t Britain which Houston deprecated. 
His investigations into the beneficial effects of 
'storage 1 on polluted river waters are classic, and 
his ‘excess-lime’ method of treating water in order 
to render it safe for human consumption is now 
the basis of the treatment of the river water 
supplied to the growing population served by the 
Southend Waterworks Company. 

One may bo permitted to doubt whether the 
immense economic saving resulting from the 
introduction of chlorination lias even yet been 
realised, but it is to Houston that the development 
of this method of water treatment is to be ascribed. 

It was at Lincoln during a typhoid epidemic in 
1905 that Houston, with the assistance of his 
colleague Dr. G. McGowan, first used bleaching 
powder on a large scale for the treatment of a 
water supply in Groat Britain and it was at that 
time regarded as an emergency measure. Later 
experience has confirmed chlorination as an estab¬ 
lished line of defence in the forces which are 
marshalled to safeguard the purity of our water 
supplies; moreover, its introduction has in many 
cases resulted in large economic savings either by 
avoiding large expenditures on pumping, by 
allowing filter beds to be renewed at less frequent 
intervals, or in other ways. It is most instructive 
to visit the chlorination plants of the Metropolitan 
Water Board ; they afford a valuable object lesson 
of the minute attention which has to be given to 
safeguarding the purity of a water supply. 

With the introduction of chlorination to over¬ 
come one difficulty, Houston found himself faced 
With another in the precautions which had to be 
takeh to Avoid taste and odour in the chlorinated 
water. This difficulty has now been overcome, 
thanks to a good deal of painstaking research 
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carried out in the Metropolitan Water Board 
laboratories, and such expressions as super¬ 
chlorination, de-chlorination, chloramine treatment 
serve to call these experiments to the mind of 
those engaged in dealing with water supply ' 
problems. Houston’s investigations into the rapid 
filtration of river water are likely to have a very 
extended application which will result in very 
large economies in expenditure on water purifica¬ 
tion. By these experiments a revolution has been 
effected in the method of slow sand filtration intro¬ 
duced by Simpson more than a hundred years ago. 
By the rapid pre-filtration of water through sand, 
an effluent can be produced which can then be 
treated at a comparatively high rate on existing 
slow sand filters and in this way a perfectly safe 
water can be obtained. The filter house of the 
Metropolitan Water Board at Kempton Park has 
Houston’s pre-filtration studies as its foundation, 
and further extensions in this direction are now 
contemplated by the Board. 

Enough has been Haul to indicate how monu¬ 
mental have been Houston’s contributions to our 
knowledge of water treatment, and his fertile 
ideas contributed to the maintenance of the health 
not only of the Metropolis which he served directly 
but also of the whole of the civilised world. He 
unreservedly placed his knowledge at the disposal 
of the Water Pollution Research Board of the 
Department of Scientific and Industrial Research, 
having been invited by the late Lord Balfour to 
serve as a moml>er of the Board when it was 
formed in 1927. 

Houston’s personal charm compelled the loyalty 
of his staff, who mourn his passing and who 
during the past quarter of a century laboured not 
in vain. The results of these labours have been 
freely published to the world and they form a 
solid foundation on which to build in the future. 
Reference should be made to his valuable mono¬ 
graphs : “Studies in Water Supplies”, 1914; 
“Rivers as Sources of Water Supply”, 1917; 
“Rural Water Supplies and their Purification”, 
1918 ; and to his annual and research reports as 
Director of Water Examination to the Metropolitan 
Water Board, As already stated, Houston lived 
long enough to see the fruition of some of his 
work, and in such cases it falls to the lot of a 
great man to be honoured in his own time. These 
honours he appreciated ; his fellowship of the 
Royal Society in 1931, and the recognition be¬ 
stowed upon him by his old University so late as 
the end of June of this year, afforded him special 
pleasure. 

A great man has passod away. H. T. C. 

We regret to record the death on October 29, 
two days after reaching his sixty-first birthday, 
of Dr..Jan B. Novak, general secretary of the 
Czech Academy of Science. Dr. Novak had made 
a study of the history of science in Central Europe 
and was an authority on the period of Rudolf II 
(1576-1612). 
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News and Views 


Sir Gilbert Walker, C.S.I., F.R.S. 

The Royal Moteorological Society has awarded the 
Symons Gold medal for 1934 to Sir Gilbert T. Walker. 
The medal is awarded biennially lor distinguished 
work in connexion with meteorological science and 
will be presented at the annual general mooting of 
the Society on January 17, 1934. Sir Gilbert was 
senior wrangler (1889), fellow and lecturer in mathe¬ 
matics at Trinity College, Cambridge, and Adams 
prizeman in 1900. Me is author of many works on 
dynamical aspects of physics, including problems 
relating to the electromagnetic field and similar 
subjects, and meteorology. He has published 
numerous pioneer papers through many years on 
correlation ns a means of dealing with seasonal 
variations of weather, and for forecasting the Indian 
rains. These papers have culminated with contribu¬ 
tions on “World Weather” in Memoirs of the Royal 
Meteorological Society. Extracts from his presidential 
address before Section A (Mathematical and Physical 
Sciences) of the British Association meeting at 
Leicester on September 8, appears in this issue of 
Nature (p. 806). 

Foe twenty-one years. Sir Gilbert Walker was 
director of one of the chief meteorological services of 
the world, and in difficult circumstances. Although 
cut off from ready communication with meteorologists 
in other parts of the world, tho India Meteorological 
Department, under his direction, made important 
contributions to the furtherance of weather science. 
The functional success of a large weather department 
depends so much upon cordial relations between staff 
and administrative head, and especially upon a sense 
of efficient direction, that it may be relevant to 
quote from a Government of India Report relating 
to Sir Gilbert’s retirement from India :—. . For 
him personally the whole department retains tho 
liveliest affection and regard ; his kindly sympathy 
tidod over many a period of depression in work, and 
his enthusiasm, strong sense of reason, and grasp of 
the true bearings of emerging results Were responsible 
for the noteworthy advances which marked liis 
regime”. Sir Gilbert has been president of the Royal 
Meteorological Society, and since retirement from 
India has, as professor of meteorology in the Imperial 
College, actively carried on his weather researches. 

Prof. Emile Borel 

Prof. Emile Boeel, who has just delivered a 
course of three lectures on applications of statistics 
to economic and meteorological forecasting at the 
London School of Economics, is a man of many 
talents and of distinguished achievements in the 
fields of mathematics and politics. To mathe¬ 
maticians he is known as a master of tho theory of 
probability and the theory of functions, on which 
he has written many books, while politicians 
acknowledge him as one of tho prominent deputies 
of the French Chamber and an enlightened Minister 
of Marine. Prof. Borel’s mathematical genius revealed 


itself very early. Bom u/ 1871 at Saint-Affrique, a 
village in the Aveyron of which ho is mayor, he 
studied at the Ecole Normale Superieurc, Paris, 
taking his degree of doctor of mathematics in 1894, 
A few years later, he won successively the four much 
coveted prizes offered by the Academy of Sciences 
(Grand Prix des Sciences Math&natiques, Prix 
Vailland, Prix Poncolot and Prix Petit d’Orrnoy). 
He was not forty years of age when he entered the 
Paris Academy of Sciences, of which he will be 
installed as president in January next . An honorary 
doctor of Trinity College, Dublin, lie haH a large 
number of distinctions from various universities and 
scientific institutions. He is honorary director of 
the Ecole Normale Superieure, and professor of the 
calculus of probability and mathematical physics in 
the University of Paris. 

Proposed New Ascent into the Stratosphere 

Du. M. Cosyns is actively preparing for a new 
ascent to the stratosphere. He has just completed a 
short visit to England when he visited Prof. P. M. S. 
Blackett of Birkbeck College, Prof. W. Wilson of 
Bedford College and the laboratory of Lord Ruther¬ 
ford in Cambridge for the purpose of discussing some 
technical details of his venture. Dr. Cosy ns went 
up with Prof. Piccard on the second ascent last year 
of the latter. A former pupil of the eminent Belgian 
scholar, Dr. Cosyns is a qualified engineer and is 
attached to tho research laboratory of the * ‘Fonda - 
tion Medical© Rome Elisaboth” in Brussels. During 
tho twolve hours he spent with Prof. Piccard in 
tho stratosphere, ho was ill charge of the instruments 
fixed in the gondola for observational purposes. 
The results obtained have confirmed those obtained 
by other methods by Millikan and Regener. The 
three important conclusions reached were : (1) 

variation of ionisation with atmospheric pressure has 
been established with precision up to an altitude of 
16,600 metres ; (2) the equivalent (in mgm. Ra. m,"*) 
of cosmic radiation is about throe t imes as great when 
measured by the counter method as that observed when 
the ionisation method is used ; and (3) the counters 
indicate that the cosmio rays do not come from any 
specific direction. Incidentally, Prof. Piccard and 
M. Cosyns carried out some interesting observations 
in other fields. An account of the main results 
obtained during Prof. Piccard’s two ascents is given 
in the Bulletin de V Acadbnie Royale de Belgique 
(Claese dee Sciences) xrnder the title “Etude du 
rayonnomont eosmiquo faito 4 bord du F.N.R.S. par 
M. Cosyns, P. Kipfer et A. Piccard” ( 19 , No. 2, 
214-240; 1933). 

Many anticipated results, however, were not 
obtained, so Dr. Cosyns proposes going up again next 
April. He will be accompanied by an assistant* as 
Prof. Piccard will not take part in the expedition. 
The two principal problems will be : (1) to examine 
the direction and intensity of the cosmic rays and 
(2) to get some good records of the effects of cosmic 
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radiation by means of k Wilson chamber. Special 
instruments have to bcl designed, not only to suit 
the experiments, but alsi to fit into the tiny gondola 
of the balloon. Dr. Cowrc’s visit to England was 
in connexion with th^ practical side of tho 
preparations. In other Helds, Dr. Cosy ns plans to 
investigate, during his ascent, the energy of the total 
radiation of the sun, in order to determine the 
calorimetric intensity and the pressure of light of 
the sun. He will also colloct, at various altitudes, 
samples of air for subsequent analysis. Another 
practical problem lie has to solve is how to 
enable his balloon to ascend uniformly and slowly, 
und how to stabilise it eventually at certain heights, 
his reason being that taking observations during the 
rapid ascent of tho balloon cannot be accurate 
enough to allow him to draw any final conclusions. 
Of course, once the balloon has reached the strato¬ 
sphere, it is almost perfectly steady. 

Anniversary Meeting of the Royal Society 

In connexion with the anrmorsary meeting of the 
Royal Society which will be held on November 30, 
when the medals for the year will be awarded 
(Nature, November 11 , p. 740), it is interesting to 
note that in the allotments of one hundred years 
ago, November 30, 1833, Hie Copley mesial was not 
awarded. The Royal medals bore, for the first time, 
on the obverse, the effigy of King William IY, In's 
Majesty having confirmed and continued the royal 
grants of George IV, his predecessor. At this anniver¬ 
sary meeting, however, the ton Royal medals 
adjudged during tho lifetime of George. IV worn 
available for distribution to tho original recipients, 
or their representatives, who were able to attend, 
this curious anomaly being duo to the circumstance 
that the dies had never been completed, for reasons 
beyond the control of the Royal Mint. The names of 
the selected men of science in the different periods 
were ; Dalton and Ivory (1820) ; Davy and Struve 
(1827); Encke and Wollaston (1828); Charles Bell 
and Mitschorlioh (1829) ; Brewster and A. J. Balard 
(1830). Royal medals were not given in 1831 or 
1832. The recipients of the Royal medals for 1833 
wore (1) Prof. A. do Candolle, of Geneva, for his 
valuable researches and investigations in vegetable 
physiology, as detailed in his work “Physiologic 
V3g6tale’\ and (2) Sir John F. W. Hersoliel for his 
paper “On the Investigation of tho Orbits of Revolv¬ 
ing Double Stars’*, published in tho Memoira of the 
Royal Astronomical Society . Herschel was at the time 
at the Cape of Good Hope. The foregoing medals 
were presented by the president, H.R.H. the Duke 
of Sussex. 

Action of Radium on Malignant Cells 
During the past year, the Imperial Cancer Re¬ 
search Fund has lost tho help of two of its most 
distinguished officers—Sir Frederic Hallett, who has 
acted as secretary since the initiation of the scheme, , 
and Siv George Makins, who has for many years 
bom its ^treasurer and wise counsellor. The report 
of the director discloses another period of steady 
progress, mostly, at the moment, in analysing the 


ways in whioh radium affects cancer cells. To some 
degree the influence of radiation is indirect, and the 
tumour cells are destroyed by thoir blood supply 
being cut off owing to tho action of the radium on 
the vessels of the host. But there is also a direct 
action on the cells themselves, and Dr, Cramer and 
Mr. Orabtroo have been concerned in attempting to 
analyse this by finding how far tho influence of 
radium is modified by treating the cells with other 
reagents. If their results do not solve the problem, 
they show at any rate that it is of unexpected com¬ 
plexity. Thus hydrocyanic acid and low temperatures, 
increase susceptibility to radium, while absence of 
oxygen increases resistance. Both hydrocyanic acid 
and anaerobiosis produce increased glycolysis, whence 
it appears that radium does not act via the glycolytic 
mechanism. This is corroborated by the discovery that 
iodoacetic acid and sodium fluoride, which inhibit 
glycolysis, have no influence on the resistance to 
radiation. It is also of interest to note that Dr. 
Ludford’s distinction between normal and malignant 
cells, based on the inability of the latter to segregate 
trypan blue, has turned out not to be universally 
applicable, so that it is still true that no one has 
defined any criterion by which a cell as such may be 
known to bo malignant. 

The Study of Insects 

Prof. G. D. H. Carpenter delivered tho first part, 
of his inaugural lecture as Hope professor of zoology 
in tho University of Oxford, on November 17. After 
speaking of the important part {flayed by the study 
of insects in the solution of some of the chief problems 
in biology, he wont on to deal with questions of 
parasitism and symbiosis ; pointing out that in 
some cases of close association, both parties are 
benefited, while in others the entire advantage is 
enjoyed by one party at the expense of the other. 
The ease was mentioned of the termites, which are 
enabled to subsist on nitrogen-free material, for 
example, cotton-wool, in virtue of the Protozoa 
inhabiting their intestines ; these latter having 
apparently the j>ower of fixing free nitrogen from the 
air. The importance of insects as carriers of disease 
was exemplified with many illustrations ; and stress 
was laid on the necessity of a careful study of the 
habits of the insects concerned, by engineers and 
others engaged in the control of such maladies as 
malaria, sloop in g-sicknoss and plague. Without 
sufficient knowledge, more harm than good may be 
done by the efforts of health officers. Further points 
made by Prof. Carpenter included the evolution of 
the alleged uso of ‘tools’ by burrowing Hymenoptera ; 
of the ‘symbolic marriage gifts’ offered by the empid 
flies ; arid tho function of colours in courtship, as 
to which some recent views were criticised. Finally, 
the influence of insects in tho production of flowers 
was adduced as a further illustration of the great 
part performed by insects in the world of Nature. 

Academic Assistance Council 

A meeting of the Academic Assistance Council, 
under the presidency of Lord Rutherford, recently 
reviewed tho work accomplished during its first six 
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months in assisting university teachers and investi¬ 
gators who, on grounds of race, religion or political 
opinion, are unable to carry on their work in their 
own countries. The Council has collected records of 
about one thousand displaced scientific workers and 
scholars. One hundred and thirty-two have been 
given temporary research facilities in the Universities 
and University Colleges of Belfast, Birmingham, 
Bristol, Cambridge, Cardiff, Edinburgh, Glasgow, 
Hull, Leeds, London, Manchester, Nottingham and 
Oxford. In forty-two instances the Council has made 
maintenance grants for one year ; such grants are 
limited to £250 a year for a married and £182 for an 
unmarried person. Donations received by the 
Council up to November 4 amounted to £9,695 14s. ; 
this includes a donation of £500 from the Council 
of Trinity College, Cambridge. Unless a further 
substantia! sum is available the Council can 
make no more grants. The Council is making 
inquiries throughout the world to discover per¬ 
manent or semi -permanent openings for displaced 
academic workers, and every care is being taken not 
to prejudice the interests of university teachers or 
others intending to follow on academic career. Tho 
Council intends to appeal immediately for further 
funds, but to avoid a multiplication of public appeals 
of a similar character it has decided to issue its own 
in co-operation with the International Student Ser¬ 
vice, the Refugee Professionals Committee and the 
Germany Emergency Committee of tho Society of 
Friends. Contributions—earmarked if desired for the 
Academic Assistance Council—may be sent to Mr. 
Walter Adams, the General Secretary of the German 
Refugees Assistance Fund (Academic and Profes¬ 
sional) at 232, Abbey House, Westminster, S.W.l. 
(Telephone : Victoria 5927.) 

Permanent Documents 

Thh preservation of documents, pictures and other 
records of historical importance is a problem of grave 
importance to librarians and others. The Royal 
Photographic Society in 1927 appointed a committee 
to recommend methods for the preservation of 
photographic records (Phot. 67, 498-499 ; 1927). 
Tho report of this committee contained a very useful 
set of recommendations. It directed attention, how¬ 
ever, to tho fact that photography itself is so young 
that little con be said as to tho ultimate ‘staying 
power’ of photographic roeords. The problem of 
permanence usually involves two main factors ; the 
behaviour of the base and that of the characters 
or designs recorded upon it. The common bases 
used in photography vary greatly in stability, as may 
be judged by mentioning a few; glass, paper, 
celluloid. On the other hand, different types of 
photographic image show just as great variety. 
Other records, not photographic, present similar 
variations. 

UeUAiXY the methods yielding records of out¬ 
standing resistance to chemical ageing, such as tile- 
making, eto., are troublesome, if only for the great 
bulk of the product. An invention by Mr. Everard 
Bigby, 6 Queen Anne’s date, London, S.W.l, appears I 
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to have opened a new held tor those who anticipate 
preserving records for all time. The process is based 
on photography and lends irself to the reproduction 
of any designs in line or half-tone, as well as to the 
reproduction of printed or/other characters. All the 
advantages of accuracy arc thus obtained. The 
novelty in the process consists in the use of gold and 
platinum as the working materials. In the examples 
which Mr. Digby has already shown, the main sub¬ 
stratum is made from sheets of 14-18 carat gold 
0 004 in. in thickness. Upon these are placed, in 
perfect contact, thin films of polished platinum. 
The characters or designs are then formed os matte 
areas on the polished platinum. The inventor claims 
that such motallio sheets will be immune from 
almost every possibility of chemical disfigurement. 
In addition they would not be so much exposed to 
the danger of being thrown away as being of no value. 

Conference of Australian Physicists and Astronomers 

The fourth conference of Australian physicists and 
astronomers, arranged by local members of tie? 
Institute of Physics, was hold in Melbourne on 
August 15-18, and was attended by fifty delegates 
from various parts of the Commonwealth. In his 
presidential address on “The Place and Value of 
Physical Science in the Modern State”, Prof. Kerr 
Grant stressed the value of the study of pure science 
as a training for orderly and objective thinking. 
He showed that, every advance in applied science 
is based on discoveries made in pure science, and 
urged the cultivation of scientific investigation for 
its own sake. An address on “Contemporary 
Physios” was given by Dr. H. S. W. Massey and a 
discussion took place on the organisation of the 
observatories in Australia (see Nature of April 23, 
1932), a question which bad been referred to the 
conference by tho Commonwealth Government. 
A description of the results obtained in tho investiga¬ 
tion of the effects of fading and of atmospherics in 
the reception of broadcast signals was given by the 
staff of the Radio Research Board. Because of the 
high incidence of thunderstorms in Australia, atmo¬ 
spheric interference is an important problem in 
broadcasting, and the results obtained with two 
cathode ray direction-finding stations and a narrow 
sector continuous recorder over a period of more 
than two years are yielding information of con¬ 
siderable value. A number of papers were also read 
describing research work in progress on the motions 
of electrons in gases, on the thermal conductivities of 
gases, on long wave-length X-rays, and on the 
oscillations produced by a valve oscillator. The 
radon purification plant in use in the Commonwealth 
Radium Laboratory, and that proposed for use in 
Perth, wero described and discussed. 

Progeny Records at Live-Stock Sales 

, It can be safely stated that the majority of the 
great ‘improvers’ of our breeds of live-stock were 
familiar with tho criterion of judging the value df ft 
sire by his progeny. In recent years, particularly 
as regards the breeders of dairy cattle, there taut 
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Practice. Second edition. Cr. 8vo. Pp. xii -1-308. 
(London: University Tutorial Press, Ltd., 1933.) 
3#. 6d. 

Kirschbsuin E. Die W&nneaustauschapparate unter 
besonderer Berticksichtigung der Verdarnpfapparate. 
(Sammlung Uoschen, Band 1067.) Pott 8vo. Pp. 104. 
(Berlin und Leipzig : Walter de Gruyter und Co., 1933.) 
i.62 gold marks. 

Kohler, Walter, und Rompe, Robert. Die elekfcrischen 
Leuchtrbhren. (Sammlung Vieweg, Heft 110.) Demy 
8vo. Pp. viii+96. (Braunschweig: Friedr. Vieweg und 
Sohn A.-G., 1933.) 6.80 gold marks.* 

Low, A. M. The Wonder Book of Machinery. 
Cr. 4to. Pp. 256. (London : Ward, Lock and Co., Ltd., 
1933.) 5,9, net. 

MUhlbrett, K., und Boysen, J. Femmelde-Relais. 
(Elektrisohe Femmeldetechnik, Band 2.) 8vo. Pp. 174. 
(LUbeok: Westphal Verlag, 1933.) 5.50 gold marks. 


PetUlon, R. Das gross* Fuftklexikon. 2 BAnde. 8vo. 
Band 1. Pp. 404. (Durioch jf Widmann Verlag, 1933.) 
11.20 gold marks. p 

Punga, Franklin, and Raydt, Otto. Modem Polyphase 
Induction Motors. Translated from the German by 
Henry M. Hobart. Demy flvo. Pp. 301. (London : Sir 
Isaac Pitman and Sons, Ltd., 1933.) 21#. net, 

Ross, J. F. S. The Gyroscopic Stabilization of Land 
Vehioles. Demy 8vo. Pp. vii 4-172. (London: Edward 
Arnold und Co., 1933.) 14s. net.* 

Schmidt, Gustav. Femsprechtechnik. Toil 8: Pupin- 
kabel und FemspreohverstArker. Lieferung 1. Roy. Bvo. 
Pp. 26. (Potsdam : Bonness und Hachfeld, 1932.) 0.90 
gold mark, 

Schoencich, H. Schraubensichcrungen. (Stand d. 
Technik.) Roy, 8vo. Pp. 129, (Berlin: Carl Heymann, 
1933.) 12 gold marks. 

Schulz, !E. Offentliche Heizkraftworke und Elek- 
trizU&tswirtschnft in Stftdten. Sup. Roy. 8vo. Pp. 209, 
(Berlin : Julius Springer, 1933.) 28.50 gold marks. 

Wacker, K. E. Modernisierung dor Empfangsanlage 
billig und init den einfaehaten Mitteln. 8vo, Pp. 62. 
(Miinchen : Franz Verlag, 1933.) 1 gold mark. 

Williamson, J. W. A British Railway behind the 
Scones : a Study in the Science of Industry. Demy 8vo. 
Pp. x 4 213 i-25 plates. (London: Ernest Bonn, Ltd,, 
1933.) 5#. net.* 

Wilson, W. Scott. Concrete Bunkers and Silos. Demy 
8vo. Pp. 50. (London : The Draughtsman Publishing 
Co., Ltd., 1933.) 2s. net.* 

Witts, Alfred T. Radio Upkeep and Repairs for 
Amateurs. O. Hvo. Pp, 167. (London: Sir Isaac 
Pitman and Sons, Ltd., 1933.) 5#. net. 

Wright, J. C., and Smith, Fred C. Automotive Construc¬ 
tion and Operation. Second edition. Roy. 8vo. (New 
York : John Wiley and Sons, Inc. ; London : Chapman 
and Hall, Ltd., 1933.) 21#. fid. net. 

Young, A. P., and Griffiths, L. Automobile Electrical 
Equipment. Demy 8vo. Pp. 336. (London : IIiffe and 
Sons, Ltd., 1933.) 15#. net. 

Chemistry: Chemical Industry 

Aliena Commercial Organic Analysis : a Treatise on 
the Properties, Modes of Analysis and Proximate Analy¬ 
tical Examination of the various Organic Chemicals and 
Products employed in the Arts, Manufactures, Medicine, 
etc. Vol. 10: Haemoglobin and its Derivatives, Album¬ 
inoids or Scleroprotoins, Structural Proteins, Examina¬ 
tion of Foodstuffs for Vitamins, the Hormones, the 
Identification of Unknown Woods and Charcoals, the 
Poetic Substances. Editor: C. Ainsworth Mitchell. 
Fifth edition, revised and partly rewritten. Roy. 8vo. 
Pp. xi 4-817. (London : J. and A. Churchill, 1933.) 32#.* 
Clark, A. J. Applied Pharmacology. Fifth edition. 
Demy 8vo. Pp. 642. (London : J. and A. Churchill, 1933.) 
18#. net. 

Dimmer, Otto. Chemiacho Technologic der Neuzeit. 
Zwoite erweiterte Auflage, boarbeitet und herausgegoben 
von Franz Peters und Herm. Grossmann. 5 B&nde. 
Band 2, Toil 2. Lieferung 35. Pp. 128. 13.60 gold marks. 
Lieferung 36. Pp. 112. 11.90 gold marks. Lieferung 87. 
Pp. 144. 15.30 gold marks. (Stuttgart: Ferdinand Enke, 
1933.) 

Durram, Thomas H. Solvents. (Monographs on Applied, 
Chemistry, Vol. 4.) Third and revised edition. Demy 
8vo. Pp. 223. (London: Chapman and Hall, Ltd., 1933,> 
10#. 6d. net. 

Eucken, Arnold. Gnmdriss der physikalischen Chexnie. 
Vierte Auflage. Roy. 8vo. Pp. xviii +699. (Leipzig: 
Akadomische Vcrlagsgesellschaft m.b.H., 1933.) 29 gold 
marks.* 

Faraday Society. Liquid Crystals and Anisotropic 
Melts : a General Discussion held by the Faraday Society, 
April 1933. Roy. 8vo, Pp. 877-1085 +17 plates. (London : 
Faraday Society, 1933.f 12#. fid. net.* 

Findlay, Alexander. Introduction to Physical Chemistry. 
Demy 8vq. Pp. vii +492. (London, New York and Toronto: 
Longmans, Green and Co., Ltd., 1938.) 7#, fid,* 
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GlaMtozie» Samuel. Recent Advances in Physical 
Chemistry. Second edition. Ex. Or. 8vo. Pp. viii +49B. 
(London: J. and A. ChunphiU, 1933.) 15#.* 

Gmellns Handbuch der tmorgan isohen Chemie. Achto 
vdllig neu bearbeitete Aumge. Herausgegeben von der 
Deutechen Chemiaohen Gi^ellaehaft. Boarbeitet von 
R, J. Meyer, System-Nvimmer 8 : Jod. Lieferung 2. 
Sup. Roy- 8vo. Pp. xviii + xxiii + 245-600, (Berlin : 
Verlag Chemie, G.m.b.H., 1933.) 08.50 gold marks.* 

Hampshire, Charles H. Volumetric Analysis: for 
Students of Pharmaceutical and General Chemistry. Fifth 
edition. Cr, 8vo, Pp. 219. (London : J. and A. Churchill, 
1933.) 8*. Ori. not. 

Klein, G., Herausgegeben von. Handbuch der Pflanzen- 
analyse. Band 4 : SpezielLe Analyse. Toil 3 : Organischo 
Stoffe III, Beaondere Methoden, Tabellen, Sup. Roy. 
8vo. H&lfte 1. Pp. xii +838. H&lfto 2. Pp. vi +839-1808. j 
(Wien und Berlin : Julius Springer, 1933.) 190 gold 

marks.)* 

Lieber, R. Qualitative ehetnische Analyse noch clem 
Schwe?felnatriumgang. Unter Mitarbeit von G. Vort- 
monn. Roy. 8vo. Pp, 184. (Wien und Leipzig : Emil 
Haim und Co., 1933.) 7.50 gold marks. 

McAlpinc, Roy K., and Soule, Byron A. Qualitative 
Chemical Analysis : certain Principles and Methods used 
in Identifying Inorganic Substances together with a 
Systematic Survey of the Chemistry of these Materials. 
Baaed upon the Text by A. B. Prescott and O. C. Johnson. 
Med. 8vo. Pp. xii +090. (London : Chapman and Hall, 
Ltd., 1933.) 21 *. net.* 

Maplethorpe, C. W., Edited by. The Pharmaceutical 
Pocket Book : for Practitioners and Students. Twelfth 
edition. (London : The Pharmaceutical Press, 1933.) 5a. net. 

Maurizio, A. Geschichte der gegorenen Getr&nko. 
Sup. Roy. 8vo. Pp. viii +202. (Berlin : Paul Parey, 1933.) 

18 gold marks.* 

Pauli, Wo., und Valk6, Emmerich. Kolloidcliemie der 
Eiweisskorper. (Handbuch der KolloidwissenHchaft in 
Einzeldarstellungen, hcrausgogoben von Wolfgang Ost- 
wald. Band 0.) Zweite vollig neu bearbeitete Auflage, 
Roy. 8vo. Pp. xiv t 353. (Dresden und Leipzig : Theodor j 
Steinkopfi, 1933.) 28 gold marks.* 

Plimmer, R. H. A. Organic and Bio-cheinistrv. Fifth j 
edition. Roy. 8vo. Pp. x +024. (London, Now York and 
Toronto : Longmans, Green and Co., Ltd., 1933.) 21*. not.* 
Sidgwick, Nevil Vincent. Some Physical Properties of 
tho Covalent Link in Chemistry. (The George Fisher 
Baker Non-Resident Lectureship in Chemistry at Cornell 
University, Vol. 11.) Med. 8vo. Pp. vii +249. (Ithaca, 
N.Y. : Cornell University Press; London: Oxford 
University Press, 1933.) 10*. not.* 

Taylor, W. A Course of Chemistry for Schools. Cr. 
8vo. Pp. 505 +vii+8 plates. (London, Bombay and 
Sydney : George G. Hnrrap and Co., Ltd., 1933.) 6*.* 

Thorpe, Jocelyn Field, and Linstcad, Reginald Patrick. 
The Synthetic Dyestuffs and the Intermediate Products 
from which they are Derived. Being the seventh edition 
of ‘*Cain and Thorpe” entirely rewritten and enlarged. 
Med, 8vo. Pp. xv +472. (London : Charles Griffin and 
Co., Ltd., 1933.) 30*. net*. 

Winter, Fred, Riechstoffe und ParfUmierungstechnik : 
Genesis, Charakteristik und Chemie dor Riechstoffe, 
unter besonderer Bertloksiohtigung ihrer praktisohen 
Verwendung zur Herstellung komplexer Rieohatoff- 
gemisohe. Pp. 378. (Berlin: Julius Springer, 1933.) 
32 gold marks. 


Astronomy 

Davidson, David. The Date of the Crucifixion and the 
Em of New Birth. Med. 4tu. Pp. 63. (Leeds : David 
Davidson, 1933.) 2s. 6c/.* 

Steavenson, W. H. Suns and Worlds : an Introduction 
to Astronomy. (The How-and-Why Series.) Cr. 8vo. 
Pp, 104 +4 plates. (London: A. and C. Black, Ltd., 
1933.) %». 9d. net.* 

StrooboKit* Paul. Precis d’astronomie, Pott 4to. Pp. 
vii+ltt9. (Paris: Gauthier-Viilare et Cie, 1933.) 30 

franc#.* 
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Meteorology: Geophysics 

Shaw, Sir Napier. The Drama of Weather. Pott 4to. 
Pp. xiv +209. (Cambridge: At the University Press, 
1933.) 7*. 6 d. net.* 

Geology: Mineralogy 

Geological Survey, England and Wales, Memoirs of 
the. Explanation of Sheet 86 : The Geology of tlie 
Country around Holmfirth and Glosaop. By C. E. N. 
Bromehead, Wilfrid Edwards, D. A. Wray and J. V, 
Stephens ; with Notes by G. V. Wilson and W. Lloyd. 
Roy. 8vo. Pp. viii+209+5 plates. (London: H.M. 
Stationery Office, 1933.) 4*. net.* 

Geological Survey of England and Wales. Sheet 80: 
Glossop. Solid edition, colour printed. 25£ in. x 20J in. 
Drift edition, colour printed. 25J in. x 20J in. (South¬ 
ampton : Ordnance Survoy Office, 1933.) 2*. net 

oach.* 

Gross, W. Die Wirbeltiere des rheiniachen Devons. 
(Abhandlungen der Preussischon Goologischen Landes- 
anstalt, Ncuo Folgo, Heft 154.) Koy. 8vo. Pp. 83+11 
plates. (Berlin : Proussischen Goologischen Landes- 
anstalt, 1933.) 7.50 gold marks. 

Hintzc, C. Handbuch der Mineralogie. Herausgegeben 
von G. Linok. Band 1, Abteilung 4, Lieferung 37. Roy. 
8vo. Pp. 1081-1272. (Berlin und Leipzig: Walter de 
Gruyter und Co., 1933.) 18 gold marks. 

Lenk, H. Einfuhrung in die Mineralogie. Roy. 8vo. 
Pp. 352. (Berlin: Gwrg Stilke, 1933.) 15 gold marks. 

Schindewolf, O. H. Vorgloichendo Morphologic und 
Philogonio dor Anfangskammern totrahranchiater 
Cophalopoden. (Abhandlungen der Preussischen Geo- 
logischen Landesanstalt, Noue Folge, Heft 148.) Roy. 
8vo. Pp. 115. (Boi l in : Preusaisehon Goologischen 
Landosanstalt, 1933.) 7.50 gold marks. 

Schmidt, Karl. Zur Kenntnie der periglazialen Ablager- 
imgen in Mittolfrankon. 8vo. Pp. 40. (NOmberg : 
Bolhmnn Verlag, 1933.) 

General Biology : Natural History 
Botany : Zoology 

Akcley, Carl and Mary. Lion, Gorillas and their 
Neighbours. Demy 8vo. Pp. 288. (London : Stanley 
Paul and Co., Ltd., 1933.) 12*. 6 d. not. 

Barlow, Nora, Edited from the MS. by. Charles 
Darwin’s Diary of tho Voyage of H.M.S. Jleagh. Roy. 
8vo. Pp. xxx +451 +5 plates. (Cambridge : At the 
University Press, J933.) 21*. not.* 

Braun-Blanquet, J., und Riibel, Eduard. Flora von 
Graubilndon : Vorkummon, Verbreitung und Okologisch- 
soziologisches Verhalton der wildwachsondon Gefass- 
pflanzen Grauhtindens und ihrer Grenzgebiete, Lieferung 
2. (VerofFentlichungen des Geo bo tan iso hen Institutes 
Riibel in Zurich, Heft 7.) Mod. 8vu. Pp. 483-820. (Bom 
und Berlin : Him# Huber, 1933.)* 

Brohxner, P., Ehrmann, P., und Ulmer, G-, Herausgege¬ 
ben von. Dio Tierwelt Mifteleuropas. Band 2, Liefenmg 1. 
Roy. 8vo. Pp. 204 + 13 plates. (Leipzig ; Quelle und 
Meyer, 1933.) 30 gold marks. 

Burr, Sydney, and Turner, Dorothy M. British Economic 
Grasses : their Identification by the Loaf Anatomy. 
Demy 4to. Pp. 94 (34 plates). (London: Edward Arnoid 
and Co., 1933.) 10*. Od. net.* 

Calkin#, GaryN. The Biology of the Protozoa. Second 
edition, thoroughly revised. Roy. 8vo. Pp. xi +007 +2 
plates. (London : Bailli&re, Tindall aim Cox, 1933.) 
37*. fld.* 

Daglish, Eric Fitch, Written and illustrated by. How 
to See Flowers. (The Children’s Nature Series.) School 
edition. Cr. 8vo. Pp. x +141. (London jand Toronto : 
J. M. Pent and Sons, Ltd., 1933.) 1*. 6d.* 

Daglish, Eric Fitch, Written and illustrated by. How 
to see Beasts. (The Children’s Nature Series.) School 
edition. Cr. 8vo, Pp. x+109, (London and Toronto: 
J. M. Dent and Sons, Ltd., 1933.) 1*. ttrf.* 
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Downing, Ivan, and Bennett, Herbert. Gardening 

Science and Biology. Book 2. O. 8vo. Pp. 164. (Exeter: 
A. Wheaton and Co., Ltd., 1933.) 2a, 

Driberg, J. H. Eng&to the Lion Cub. Cr. 8vo. Pp. 
151 +2 plates. (London : George Houtledge and Sons, 
Ltd., 1933.) 3*. 6 d. net.* 

Goodey, T. Plant Parasitic Nematodes and tho Diseases 
they Cause. Demy 8vo. Pp. xx+306. (London: Methuen 
and Co., Ltd., 1933.) 2D. net.* 

Gurney, Robert. British Fresh-Water Copepoda. 
Vol.3. (Hay Society Volume (No. 120) for the Year 1933.) 
Demy 8vo. Pp. xxix+384. (Londpn : Dulau and Co., 
Ltd., 1933.) 37s. 6 d. net.* 

Hauvette, Henri. La “Morta vivonto” : 3tude de 
literature comparee. (Biblioth5que de la Revue des 
Cours et Conferences.) Imp. iOmo. Pp. 216. (Paris: 
Boivin et Cie. 1933.) 15 francs.* 

Hogbcn, Lancelot. Nature and Nurture : being the 
William Withering Memorial Lectures on “The Methods of 
Clinical Genetics”, delivered in the Faculty of Medicine of 
the University of Birmingham for the Year 1933. Demy 
8vo, Pp. 144. (London: Williams and Norgate, Ltd., 
1933.) 6 8. <W. net,* 

Johns, Rowland. So You Like Dogs ! Second and 
cheaper edition. Cr. 8vo. Pp. 183. (London : Methuen 
and Co., Ltd., 1933.) 2s. 0d. not. 

Johns, Rowland, Editod by. Our Friend the Sealyham. 
(Our Friend the Dog Series.) Fcap. 8vo, Pp. vii +91. 
(London: Methuen and Co., Ltd., 1933.) 2s. 6<i. net. 

Kiikcnthal, Willy, Gogri indot von. Handbuch der 
Zoologie: cine Naturgeschichte der StAmme des Tier- 
roiohoB. Herausgegelxm von Thilo Krumbach. Band 6, 
HAlfto 1 : Acronia (Cophalochorda), (>yclostoma, Ichthya, 
Bear be i tot von Victor Pietschmaim. Liefenmg 3. Med. 
4to. Pp. 209-336. (Berlin und Leipzig: Walter de 
Gruyter und Co., 1933.) 16 gold marks.* 

Lidbetter, E. J. Heredity and the Social Problem 
Group. Vol, 1. Cr. 4to. Pp. 100 +26 plates. (London: 
Edward Arnold and Co., 1933.) 2D. net.* 

Peace, T. R., and Holmes, C. H. Mercia laricis , the 
Leaf Cast Disease of Larch. (Oxford Forestry Memoirs, 
No. 15.) Imp. 8 vo. Pp. 29+5 plates. (Oxford: Clarendon 
Press; London: Oxford University Press, 1933.) 4s. 

not.* 

Small, JameB. A Textbook of Botany : for Modical, 
Pharmaceutical and other Students. Third edition. 
Ex. Cr. 8vo. Pp. 743. (London : J. and A. Churchill, 
1933.) 21 9 . not. 

Smith, Kenneth M. Recent Advances in the Study of 
Plant Viruses. Ex. Ur. 8vo. Pp. xii +423. (London : 
J. and A. Churchill, 1933.) 15s.* 

Solereder, Hans, und Meyer, Fritz J Or gen. System- 
atische Anatomic der Monokotyledonen. Herausgegeben 
von Fritz Jtirgen Meyer, Heft 1 : Pan dan alee, Holobiic, 
Triuridales. Teil 1 : Typhacoa?, Seheuchzeriace®. Sup. 
Roy. 8vo, Pp. 155. 24 gold marks. Heft 0 : Bcitaminoffi, 
Microspermic. Sup. Roy. 8vo. Pp. 242. 30 gold marks. 
(Berlin : Gebriider Borntraeger, 1933,)* 

Sprake, Leslie. Tho Labrador Retriever : its History, 
Pedigree, Strains, Points, Breeding and Management. 
Or. 8vo. Pp. 132. (London : H. F. and G. Witherby, 
Ltd., 1933.) fla. net. 

Stanley, Arthur, Selected and arranged by. The Out- 
of-Doora Book : an Anthology for the Open Air, Gl. 8vo, 
Pp. x +480. (London and Toronto : J. M. Dent and Sons, 
Ltd., 1933.) 0s. net.* 

Stapf, O., Edited by. Curtis's Botanical Magazine. 
(Published for the Royal Horticultural Society, London.) 
Vol. 150, Part 4. Roy. 8vo. Pp. iv +44 +plate» 9326- 
9830. (London : Bernard Quaritcn, Ltd., 1933.) 17a, 0d. 
net.* 

Theslng, Curt. Genealogy of Love. Translated by 
Eden and Cedar Paul. Mod. 8vo. Pp. x +283 +13 plates. 
(London : George Routledgo and Sons, Ltd., 1933.) 15s. 
net.* 

Tschirch, A,, und Stock, Erich, Bearbeitet von. Die 
Harze: Die botanischen und chemischen Grundlagen 
unserer Kenntnisse ilber die Bildung, die Entwicklung 
und die Zueammensetzung der pflanzlichen Exlciete. 


Dritte umgearbeifcete Auffagtr von A. Tschirch: Die 
Harze und die Harzbeh&Uer. [Band 1, Sup* Roy* 8vo. 
Pp. xv +418. (Berlin: GenHlder Borntraeger, 1933.) 
47.25 gold marks.* I 

Whitehead, George. A Modern Outline of Evolution. 
Cr. 8vo. Pp. vii +324. (London : John Bale, Sons and 
Daniels&on, Ltd., 1933.) 7s. 6 d. net.* 

Whitehouse, R. H., and Grove, A. J. The Dissection of 
the Rabbit. Cr. 8vo. Pp, viii+195. (London i University 
Tutorial Press. Ltd., 1933.) 3a.* 

Will, J. Die wichfcigsten Forstinsekten. Dritte neubear- 
beitete und vermehrte A u flag©, herausgegeben von Max 
Wolff. 8vo. Pp. 220. (Neudamm: Neumann Vorlag, 
1933.) 6 gold marks. 

Anatomy: Physiology 

Cameron, A. T. Recent Advances in Endocrinology. 
Ex. Cr. 8vo. Pp. vii +305. (London : J. and A. Churchill, 
1933.) 15a.* 

Evans, Herbert M., Meyer, Karl, and Simpson, Miriam 
E., in collaboration with Alexander J. Szarka, Richard I. 
Pencharz, Robert E. Cornish and Frederick L. Reichaert. 
The Growth and Gonad-Stimulating Hormones of the 
Anterior Hypophysis. (Memoira of the University of 
California, Vol, 11.) Sup. Roy. 4to. Pp. vi+440 +14 
plates. {Berkeley, Calif. ; University of California Press ; 
London : Cambridge Univorsity Press, 1933.) 10 dollars.* 

Keith, Sir Arthur. Human Embryology and Moroho- 
logy. Fifth edition. Mod. 8vo. Pp, viii +558. (London i 
Edward Arnold and Co., 1933.) 32a. 0d. net.* 

Medical Research Council. Special Report Series, No. 
185 : Reports of the Committee upon the Physiology of 
Vision, 12 : Colour Vision Requirements in Royal 
Navy. Roy. 8vo. Pp. 58. (London: H.M. Stationery 
Office, 1933.) D. net.* 

Zuckerman, S. Functional Affinities of Man, Monkeys 
and Apes : a Study of the Bearings of Physiology and 
Behaviour on tho Taxonomy and Phy logon y of Lemurs, 
Monkeys, Apes and Man. Demy 8vo. Pp. xviii +203 +12 
plates. (London : Kegan Paul and Co., Ltd., 1933.) 
i 10a. Orh net.* 

j Miscellany 

j Abbott, A. Education for Industry and Commerce in 
! England. Or. 8vo. Pp. xiv+228. (London: Oxford 
j University Press, 1933.) 5a, not.* 

! Baker, Margaret. Tell them again Tales. Cr. 8vo, Pp. 

1 144, (London: University of London Press, Ltd., 1933.) 

I 2s. 6d. net.* 

Frost, Edwin Brant. An Astronomer's Life. Demy 
8vo. Pp. xi+300 +8 plates. (Boston and New York t 
Houghton Mifflin Co., 1933.) 3.60 dollars.* 

Garbed!an, H. Gordon. Major Mysteries of Science. 
Med. 8vo, Pp. 320 +64 plates. (London : Solwyn and 
Blount, Ltd., 1933.) 18a.* 

Gibson, Alexander George. The Physician’s Art: an 
Attempt to expand John Looke’s Fragment De Arte 
Medica. Cr, 8vo. Pp, vi +237. (Oxford: Clarendon 
Press ; London : Oxford University Press, 1933.) 7a. 6d. 
net.* 

Godwin, George. Discovery : the Story of the Finding 
of the World. Cr. 8vo. Pp. 96. (London : Heath Cranton,. 
Ltd., 1933.) 2a. 6d. 

Hawks, Ellison. Tho Book of Air and Water Wonders. 
Demy 8vo. Pp. 272 +31 -plates. (London, Bombay and 
Sydney : George G. Harrap and Co., Ltd., 1933.) 7«. fld. 
net.* 

Hughes, A. G. Elementary General Science: a Book 
for Teachers. Cr. 8vo. Pp. vii +140. (London, Glasgow 
and Bombay: Blackie and Son, Ltd., 1933.) 4a. 6d. net. 

Hughes, A. G. t and Panton, J. H. Elementary General 
Science : a Course for Boys and Girls. Book 3< Cr. 8v0. 
Pp. vii +140 +4 plates. (London, Glasgow and Bombay : 
Blackie and Son, Ltd., 1933.) 2a. 3d. 

Bin, M. 100,000 Whys: a Trip around the Boom. 
Translated by Beatrice Kinkead. Cr. 8vo. Pp. 13$* 
(London: George Houtledge and Sons, Ltd., 1933b) 
3a. fld. net.* 
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been an increasing appreciation of the value of the 
progeny test. To assist breeders in this matter, the 
Hertfordshire Institute - of Agriculture held on 
November 20 an auction sale, the catalogue of which 
is before us, of a number of young bulls, sons, of 
‘‘proven sire$” : this term connotes a bull whoso 
unselected daughters are considered to have given a 
satisfactory yield. This enterprise is to be com¬ 
mended, though it is legitimate to wonder whethor, 
in view of recent research, too much emphasis is not 
being laid upon the paternal grand si re of the lieifors 
which the purchasers of those young bulls hope to 
breed. Greater value would be attached to the sale if 
daughters of proven sires wore also on offer. Inevit¬ 
ably it has not boon found possible to sot a high 
standard, and critics of the catalogue should lay less 
emphasis on the fact that the average? yields of the 
daughters of these seven proven sires have in no 
case reached 1,000 gallons, and rather be content 
with the fact that there has been made available an 
array of not only interesting but also reliable facts. 
There would, however, appear to be no excuse for 
describing as a proven sire a bull whose* daughters' 
average yield was only 800 gallons and some 15 per 
‘ cent less than that of t heir dams. Some officially 
recorded pigs were also sold. While this was not 
the first sale of this nature, the venture is likewise 
to be commended since it demonstrates a r<*olve on 
the part of some breeders to work, not by eye alone, 
hut by scientific methods based principally on the 
tftte of live-weight increase and carcass measurement. 
In view of the reorganisation of the pig industry in 
Great Britain, the movement is a timely one. 

The Smithfield Club 

Tot effect of music upon fatted cattle, sheep and 
pigs will again be tried at the London Smithfield 
Club show in the Royal Agricultural Hall, Islington, 
on December 4-8 next. Milch cows have given a 
greater volume of milk under the influence of soothing 
music. This year, scientific investigators in animal 
foods and nutrition at Smithfield Show are to so© 
whether beasts, which usually lose weight when 
appearing in fat stock exhibitions, cannot 1x3 made 
to maintain their rate of daily growth, when bond 
music produced from gramophones and loudspeakers 
is played to keep them from becoming upset by the 
mobbing received from visitors. The King has 
entered 29 head of fat cattle, sheep and pigs, and the 
Prince of Wales, the Duke of Rutland, the Countess 
of Lonsdale, Lady Loder, Lord Danesbury and Lord 
Derby will also submit stock before the judges. 

Annual Report of the Meteorological Office 

The annual report of the Director of the Meteoro¬ 
logical Office to the Air Council for the year ended 
March $1, 1933, deals with the seventy-© igbth year 
of the Meteorological Office. Details of the work 
of the various branches of the Office show that 
requests for meteorological information have again 
substantially in number over those received 
in th© preceding year. The reorganised forecast 
bratWh at Adaitr*! House, Kingsway, alone dealt 


with nearly sixteen thousand, and the numerous local 
centres of the aviation branch, with more than 
thirty-seven thousand, without counting weather 
reports passed to aircraft in flight. The British 
climatology division disposed of more than two 
thousand general or scientific inquiries for particulars 
of past woather, many of which were required for 
legal purposes. The report states that tho year has 
beon one of consolidation of the numerous changes 
and developments of the years since the War, and 
that the figures quoted illustrate the general appre¬ 
ciation shown of the increased facilities for the 
provision of meteorological information that have 
resulted therefrom. The? advancement of meteoro¬ 
logical knowledge by research has not been neglected 
as a result of attention to the immediate needs of 
the public, a number of special investigations being 
carried out, for example, at Kow ; tho importance 
of the work of the expedition to Fort Rue, North 
West Territories, Canada, in connexion with the 
programme of tho Second International Polar Year, 
has led to the inclusion of a special section giving 
an account of that work. This shows that success 
has been achieved in maintaining autographic records 
of the magnetic elements, of atmospheric electricity 
and of tile more ordinary meteorological quantities, 
as well as in the ambitious scheme of auroral study. 
Although great doubt had been felt as to the chances 
of retrieving instruments earned by sounding 
balloons, sevoral have been recovered with records 
reaching well into the stratosphere. 

Secondary Sections of the British Grid System 

Nearly all the British grid operates at a pressure 
of 132 kilovolts. Two sections operate at 60 kv. 
and 33 kv. respectively, and there an* a few relatively 
unimportant sections which operate at smaller 
pressures. In a paper read to tho Institution of 
Electrical Engineers on November 9. Mr. C. W. 
Marshall describes the 00 and 33 kv. sections. In 
tho scheme of the Central Electricity Board, thoro 
are 221 miles of 00 kv. lines and 1,310 miles of 33 kv. 
lines. Unlike the main grid, those subsidiary lines 
are mainly used for transmission purposes. The 
standard conductor material from which they are 
made is steel-cored aluminium. The minimum 
clearance between any line conductor and the earth 
in still air under maximum temperature conditions 
(50° (\) is 20 ft. If they have to cross Post Office 
linos then, whenever possible, the P.O. lines are 
interrupted and cables substituted for them at the 
crossing. If this is not possible, a guard is provided 
under the power lines. In this case the minimum 
clearance between guard and Post Office lines is 3 ft. 
and between guard and power lines 4 ft. When the 
power lines cross a railway, tho minimum clearance 
is 24 ft. above rail level. Lattice steel towers are 
the standard for all the Board's 66 kv. lines and, 
with one exception, for all the 33 kv, lines also. 
During the period of the activities of tho Board, tho 
development of cable technique has beon very rapid. 
The first cables wore made with solid dielectrics, the 
single coi© oil duct type came next, then the three 
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core oil duct and finally the ‘gas pressure' three 
phase cable. Operating experience is still too scanty 
to allow definite conclusions to be drawn as to their 
relative merits. Hitherto they have only been used 
in situations like central London which preclude the 
use of overhoad lines. 

Kaiser Wilhelm Gesellschaft 

Nearly forty pages of parts 21-23 of Die Natur- 
urisae useful ft c n , 1933, are devoted to an account of the 
activities of the Kaiser Wilhelm Gesellschaft during 
the period April 1932 until March 1933. The financial 
stringency has been felt during the year just os much 
as it was last year, and research work lias had to bo 
cut down to a minimum in several departments. It 
has also affected the membership, which has fallen 
from 829 to 786. At the headquarters— Harrmck 
House—live evening lectures on scientific subjects and 
five of a popular character have been delivered, and 
four have boon given in other towns of Germany. 
Many members of the staff have also been invited 
to address scientific gatherings outside Germany, 
and several have accepted permanent posts in the 
United States, Switzerland and Sweden. 230 foreign 
men of science have during the year put up for short 
periods at Harnack House, as compared with 242 
the previous year, and 190 meetings of other societies 
have been accommodated as against 2J2 during the 
previous year. 44f> additions have boon made during 
the year to the library. Information of this general 
nature is followed by a short account of the work 
done in each section of the Association and a list of 
the publications emanating from it. 

History of Fever Treatment in London 

In an article entitled “Willan and Bateman on 
Fevers” in the October issue of the British Journal 
of Dermatology , Dr. J. D. Roll os ton maintains that 
Robert Willan (1757-1812), in addition to being the 
father of British dermatology, was also a pioneer in 
epidemiology at a time when infectious diseases were 
more prevalent and severe than at the present day. 
In addition to his work on vaccination, of which he 
was a warm advocate, and his observations on 
scarlet fever and measles, by his work on cutaneous 
disease* and his reports on diseases in London in 
1796 1800, Willan played a prominent part in the 
establishment of the first fever hospital in London. 
Apart from tho smallpox hospital at King’s Cross, 
which had been in existence since 1746, at the 
beginning of the nineteenth century* London did not 
possess a fever hospital of any kind, and it was 
mainly in consequence of tho prevalence of typhus 
fever at the ond of the eighteenth and beginning 
of the nineteenth centuries that hospitals under the 
name of ‘houses of recovery’ were established 
throughout the country. They were first opened at 
Chester, Manchester, Liverpool, Norwich, Hull, 
Dublin, Cork and Waterford, and later, owing to 
the advocacy of Willan and other distinguished 
physicians, the example set by the provinces was 
followed by London. In 1802 the Society for Better¬ 
ing the Condition of the Poor fitted up in Gray’s Inn 


Road a private house as a hospital for poor patients, 
to which Willan was appointed the first physician, 
and was suooeeded two years later by Bateman, 
who held the post for twelve years. 

/ 

Need for Flexibility in International Agreements 
Mr. W. W atkin Davies, in an article on “Justice 
in International Affairs” published in the Hibbert 
Journal , 31, No. 4, argues that justice in the inter¬ 
national sphere, based on treaties and conventions, is 
not adequate, and the machinery which enforces it is 
likely to develop into the most abominable tyranny, 
if it is not supplemented by something else. In a 
world where changes occur in different countries 
at different timos, it is folly on the part of statesmen 
to make peace settlements which they declare to be 
final, without at the some time providing for future 
prevention of political and economic grievances. 
Changed circumstances give rise to legitimate 
national aspirations. Mr. Davies givos examples 
from past and from contemporary history to show 
how changes in population render geographical 
boundaries unsatisfactory. Remedies other than 
acquisition of new territory, such as increased 
efficiency in production or colonisation, are of little 
avail at present because of the prevailing economic 
nationalism. There remains one way .out: for 
nations sooner or later to take their fate in their 
own hands and break the law, by resorting to war. 
If economic and political hostility is to bo avoided, 
flexibility must be Introduced into our internationaf 
system. An institution must be set up—it already 
exists in a very crude form in the Longue of Nations 
—the taak of which will bo to revise treaties from 
time to time* and to readjust national boundaries, 
redistribute economic resources, regulate migration 
in the interest of the world as a whole, and generally 
to reconsider every reasonable national aspiration. 
The way is indicated by Article XIX of the Covenant. 

Man and Machine 

In tho Quarterly Review for October 1933, Mr, W. F. 
Watson contributes an interesting article on “The 
Machine and its Purpose” in which ho combats the 
view so often taken for granted that machinery 
involve* dull, monotonous work whioh ‘dehumanises* 
the worker, robs him of interest in his job and 
crushes individuality. The machine, he admits, 
continually encroaches on the sphere of certain 
crafts and changes the form of others, but at the 
samo time it has created new crafts involving a high 
degree of skill* initiative and individuality, such as 
that of jig, tool, fixture, mould, die and gauge makers. 
Passing on to consider the machine operator, he argues 
that a person who controls a machine with ease* 
skill and precision is the master of that machine, 
not its slave. The man who is master of his job, 
no matter how elementary it be, must of necessity 
take some interest in it. Moreover, modem industrial 
investigations such as those of the National Institute 
of Industrial Psychology have led to an appreciation 
of the importance of the ‘human factor’ and have 
shown how to counteract the effects of monotony. 
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Monotonous work may not destroy individuality 
since as a result of th( advance of education the 
average British workman is learning to employ his 
leisure properly, Mr, Watson contends that machinery 
has lightened work so tl$it the worker leaves the 
factory at the end of the day mentally fresh and 
often eager to apply his mind to other spheres of 
activity. 

Oil and Pollution 

The desire for an international conference on the 
oil pollution of the seas has become increasingly 
evident since the failure of the Oil in Navigable 
Waters Act of 1922 and the Washington Conferenoe 
of 1926 to cope with the trouble, which not only 
affects sea-birds and fish but also involves economic 
loss and other dangers. The menace and trouble to 
bird-life has been abundantly shown (Bin! Notes 
and News, 16, No. 6. 1933) by bird-protection 

societies in Great Britain, and at the request of tho 
Board of Trade, the Royal Society for the Prevention 
of Cruelty to Animals has circulated its coastal 
branches for recent data to indicate increase or 
decrease in recent yearH. Prof. Rudolf Drost says the 
menace to birds at Heligoland is at its greatest in 
winter, and it is not unusual to find 50 dead guillemots 
in a single day (Bird Notes and News, 15, No. 5), 
and Dr. G. W. Field (Bird Lore , Sept.-Oct., 1932) 
says a continuous oil-film stretches at least 500 miles 
outside New York harbour and off Cherbourg, 
Franco, and a continuous sheet 100 miles in diameter 
was seen by him between France and Newfoundland. 
In a pamphlet on “Tho Bacteriology of Pollution in 
Relation to Inshore Fisheries”, issued by the South 
Wales Sea Fisheries District Committee, 1930, 
Commander E. Kirkpatrick, fishery officer, directed 
attention to tho failure of inshore fishermen through 
pollution, and to eye-trouble and blistered arms of 
stake-net fishermen in the South Wales area duo to 
contact with glutinous, oily and acid matter when 
cleansing nets from the tarry residue borne on the 
tide. Tho oil trouble was first noticed on the Lanca¬ 
shire coast affecting sea-birds in 1916, when it was 
attributed to oil from submarines, but in P. J. 
Ralfe’s 1931-1932 report on tho “Birds of tho Isle 
of Man” it is noted that “very little has boon heard 
of oiled birds”. 

Sensitivity of Fish to Earthquakes 

Two Japaneso seismologists, Dr. Shinkishi Hatai 
and Dr. Noboru Abe, observed that catfish (Siluridae) 
in natural conditions showed signs of restlessness 
about six hours before earthquake disturbances were 
registered on their recording apparatus. Since cat¬ 
fish ore, ordinarily, placid unresponsive creatures, 
experiments were made to test this seeming respon¬ 
siveness (Science Service, Washington, D.C.). Cat¬ 
fish placed in an aquarium were tested three times 
a day by tapping on tho supporting table. When 
no earthquake was impending, the fish moved lazily 
of not dit all; but about six hours before a shook 
the fish jumped when the table was tapped, and 
sometimes swam about agitatedly for a time before 


settling down upon the bottom again. Several 
months' testing showed that in a period when 176 
earthquakes of all degrees of severity had been 
recorded, the fish had correctly predicted 80 per 
cent of tho shocks. They showed no discrimination 
in their movements between slight local shocks and 
more serious distant shocks. Tho experimenters 
think that tho catfish are made sensitive through 
electrical changes in the earth, since it was only 
i when tho aquarium was electrically earthed, through 
the drain-pipe, that they responded to a coming* 
earthquake. 

Announcements 

Prof. F. J. M. Stratton, professor of astrophysics 
in the University of Cambridge, has been elected a 
corresponding member of the Institute do Coimbra, 
Portugal. 

Mr. E. F. Retd lias been awarded the Coopers 
Hill War Memorial prize of the Institution of Civil 
Engineers for 11)32 for his paper on “Failures in 
Steel and Cast-Iron Mains and Provision for their 
Protection”. This prize was founded by the Coopers 
Hill Society in memory of Coopers Hill men who 
lost their lives in this War. 

Sn< James Frazer has been offered a grant of 
£400 a year for three years by the Drapers’ Company, 
as a mark of tho Company's recognition of his 
conspicuous contributions and distinguished services 
to science mid to literature, for the purpose of 
providing himself with such expert secretarial 
assistance as will enable him to continue the scheme 
of work on which he has rocontlv embarked and which, 
by reason of his failing eyesight, ho might otherwise 
be unable to complete. 

Applications arc invited for the following appoint¬ 
ments, on or before the dates mentioned :—An 
assistant to take charge of the Electrical Engineering 
Department in the Technical College, Wolverton— 
The Principal (Dec. 1). A veterinary officer to the 
Herefordshire County Council and the Hereford City 
Council —The Clerk of the County Council, Shire- 
hall, Hereford (Dec. 2). A medical inspector of 
factories The industrial Division, Home Office, 
London, S.W.l (Dec. 4). A woman bacteriologist 
and lecturer in bacteriology at tho Royal Free 
Hospital and London (R.F.H.) School of Medicine 
for Women—Tho Secretary, Royal Free Hospital, 
Gray's Inn Road, London, W.C.l (Dec. 4). A chief 
veterinary officer to the Staffordshire County Council 
-—The Clerk of the County Council, Stafford (Doc. 5). 
Two veterinary inspectors to the Derbyshire County 
Council—The Clerk of the County Council, County 
Offices, St. Mary’s Gate, Derby (Dec. 11). A scientific 
research follow at Girton College, Cambridge—Tho 
Secretary (Feb. 1). A publicity and organising 
officer for the National Institute of Industrial 
Psychology, Aldwych House, London, W.C.2—The 
Principal. A regius professor of botany in tho 
University of Aberdeen—The Private Secretary, 
Scottish Office, Whitehall, London, S.W.l, 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

Sir Edward Frankland Memorials at Lancaster 

The note under the above heading in Nature of 
November 11 contain# a minor biographical inac- 
curacy which I should like to correct. The statement 
that my father studied chemistry under Tyndall is 
erroneous, for he and Tyndall first made each 
other’s acquaintance, leading to a lifelong friendship, 
when they were young schoolmasters in 1847 at Quoon- 
wood College, Hampshire. At this time my father 
had already been a student and assistant under 
Playfair, who held the appointment of ‘Organic 
Chemist to the Government Department of Woods 
and Forests’, and whose laboratory in 1845 consisted 
mainly of the underground kitchen and scullery of a 
house in Duke Street, Westminster ! It was in this 
laboratory that my father mode the acquaintance of 
Hermann Kolbe, who was also an assistant of Play¬ 
fair's, and it was Kolbe who induced my father to 
accompany him (Kolbe) to Bunsen at Marburg, 
where he was to see what an active research laboratory 
was like. Oil this occasion my father was only able 
to spend throe months at the University of Marburg, 
but during this time lie completed the joint investi¬ 
gation with Kolbe in which they discovered the 
classical reaction by which the fatty acids can be 
synthesised by means of the cyanides. 

It may be pointed out that the now almost for¬ 
gotten school at Queenwood, founded by Mr. 
Edmondson, of Preston, was on entirely original and 
pioneering lines, as special attention was devoted to 
science subjects. Thus, whilst my father gave instruc¬ 
tion in chemistry, geology and botany, Tyndall took 
classes in mathematics and physics. Both young 
men wore, however, fully conscious of their inadequate 
training, Tyndall in experimental science, and my 
father in mathematics. Accordingly, they entered upon 
a severe course of study, rising at four o’clock every 
morning and working" until eight, Tyndall going 
through a systematic course of qualitative analysis 
under my father’s direction, and my father in Euclid 
and algebra under the guidance of Tyndall. Any 
spare tirno my father also employed in chemical 
research. After sixteen months my father and 
Tyndall resigned their appointments and in June 
1848 went together to Marburg. Passing through 
Paris on their way, they improved the oocasion by 
listening to lectures by Dumas at the Ecolo de 
M&licino, by Fremy at the .Tardin dos Plantes, and 
by other scientific notables, besides for the first time 
seeing an electric arc-lamp, and witnessing the aaoent 
of a firo-balloon which was inflated by burning large 
quantities of straw, steeped in alcohol, in an iron 
brazier, which was not, however, attached to the 
balloon, but when tho latter was duly filled with the 
heated air, the car was attached, the aeronaut stepped 
in and the balloon rose majestically to the accom¬ 
paniment of cheers by tho delighted spectators. 

It was during this, my father’s second visit to 
Bunsen’s laboratory, that he made the important 
discovery of the organo-metallic compounds, which 
have been of such immense value in the development 


of synthetic organic chemistry, and incidentally 
led to my father’s enunciation of the fundamental 
principle of atomic valency, which was communicated 
to the Royal Society on May 10, 1852, but the publica¬ 
tion of which was delayed for a twelvemonth through 
the paper being inadvertently laid aside in the 
private drawer of the secretary (Prof. Gabriel Stokes), 
so little interested were tho physicists of the time in 
the philosophy of the chemical atom ! 

It is noteworthy that one of these organo-metallic 
bodies (load tetraethyl) under the trade-name of 
‘Ethyl’ has become one of the organic compounds 
most widely known to the general public owing to 
its ‘anti-knock’ properties when mixed with the 
petrol employed in the internal combustion engine. 
Tlie of Urn ludicrous and flamboyant advertisements 
with which some of the competing oil companies seek 
to catch the eye show that these purveyors of the 
ethyl-mixture have evidontly formed a shrewd 
estimate of the mentality of the average motorist! 

Loch Awe, Argyll. Pkrov F. Fiiankuand. 

Nov. 13. 


Disintegration of Lithium under Proton Bombardment 

Cockcroft and Walton 1 have shown that when 
lithium is subjected to proton bombardment, a group 
of particles of range loss than 2 cm. is omitted in 
addition to tho homogeneous group of range 8 *4 cm. ; 
the latter corresponding to the transmutation 

JLi + fH - }He + JHe. 

These short-range particles were examined in detail 
by Rutherford and Oliphant 1 , who showed that 
there may be present two groups of ranges 6*5 mm, 
and 11*6 mm. 

Photographs of tho tracks produced by these 
particles have been obtained by Doe and Walton* 
and by Kirchner 4 . Tho method, so far used, of bom¬ 
barding a target in vacuo and allowing tho products 
of disintegration to pass through thin windows 
supported upon a grid into the expansion chamber, 
is unsuitable for such experiments when very 
short ranges arc produced. For example, even if 
particles were emitted in pairs in opposite directions, 
only relatively few such pairs would appear in the 
chamber, and where single particles were observed, 
it would be impossible to decide whether one member 
of the pair had hit the supporting grid, or whether 
the particles were not emitted originally in pairs 
from tho target. To overcome those difficulties, 
experiments have now been made in which the proton 
beam is passed into the gas of tho expansion chamber 
through a thin mica window and allowed to fall there 
upon a thin target of lithium oxide. Particles emitted 
from this target have free passage into tho gas, 
greatly simplifying interpretation of the photographs. 

As shown in tho accompanying photograph (Fig. I), 
a dense sphere of ionisation is produced by scattering 
of the protons in the gas, but in addition, short- 
range purticles can be observed to extend beyond 
this sphere. In the first set of experiments, 22 such 
tracks have been obtained of which 14 occurred in 
nearly opposite pairs, having common points upon 
the target. Of the remaining 8 tracks, 6 were 
emitted in such directions that corresponding opposite 
tracks would have had equivalent paths in the target 
(before emerging into the gas of the chamber) much 
greater than tho maximum range of the observed 
particles, It can thus be affirmed that in the majority 
of cases the particles are emitted in opposite pairs. 
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It is more difficult to draw a definite conclusion 
as to the ranges of the par tides constituting a pair* 
owing both to the finite thickness of the target (3’5 
mm. of air) and to the possibility that such ft powder 
target may bo far from uniform.' Measurement of 
the sum of the ranges of 4ho tracks produced in the 
chamber plus the equivalent path in tho target 
(assumed uniform), reduced to air at n.t.p., gave the 



Fio. 1. 


values 21*0, 20*4, 22*2, 22 0, 20*0, 26*6, 28-7 mm. 
(The latter two values were subject to greater 
experimental error than the former.) 

To settle whether the roaction in question is 


JLi -f }II -* JHe *f JHe + y radiation 
or JLi + }H - |He + JHe, 

or some reaction in which neutrons ard emitted, 
will require further work, using a thinner and more 
uniform target and a corresponding increase in proton 
intensity. It is, however, interesting to note that 
although in six pairs the angle botwoen the tracks 
was greater than 175°, in one case this angle was 
156°. The minimum angle which might be expected 
to conserve energy and momentum in the former 
reaction is 162° for the particular proton accelerating 
voltage used. 

Note added to proof . Kirchner claims that the short- 
range group from lithium consists of a continuous dis¬ 
tribution of ranges from 5 Ud 5mm. (Phys.Z,, November 
1933). Although in the experiments described above 
the ranges in the gaa varied from 4*4 to 11*8 mm., 
no conclusion may be drawn as to the actual ranges 
of the particles emitted in tho disintegration, as the 
observed range distribution could as well be explained 
by assuming a homogeneous group and correcting 
in each case for tho possible path in the target. 
Kirchner makes no statement about his target 
thickness. P. I. Dee. 

Cavendish Laboratory, 

Cambridge. 

Nov. 11. 


1 NATVfil, Ml. 28, J*n. 7, 1033. 

1 Pww, Roy S«. ( A., ML. 722; 1033. 
• Proc. Roy. So a,. A. 141, 733 ; 1033. 
♦tfoturtciw., Nr. 2i, 676; 1033. 


A Catalysed Reaction of Hydrogen with Water 
It has been recently observed by M. L. Oliphant 
that, whdti hydrogen is kept in contact with water for 
a few months, an exchange of atoms occurs between 
tbe hydTogen and the water 1 . We have now found that 


this reaction can be catalysed by platinum blaok, 
such as is used in hydrogenation. 

In a quartz vessol (of 100 c.c. capacity) 8 c.o. of 
a 1 • 1 normal solution of sulphuric acid in water was 
introduced, together with 170 mm. of hydrogen corv 
taining 1 08 per cent of deuteronium (heavy isotope 
of hydrogen). A quantity of platinum black (0*47 
gm.) produced by reduction of platinum chloride with 
formaldehyde was added and the mixture was shaken 
at room temperature for an hour. After this time, the 
hydrogen was completely removod from the vessel and 
its deuteronium content determined. It was found ^ 
to have fallen off to 0*66 per cent. When hydrogen 
was similarly treated without addition of platinum 
black, no perceptible change occurred. 

We suggest that the catalytic exchange of atoms 
betwoen hydrogen and water caused by platinum 
black is due to tiie ionisation of hydrogon corre¬ 
sponding to the electromotive process of the hydrogen 
electrode. When a hydrogen electrode is in equili¬ 
brium with an aqueous solution, it constantly pro¬ 
duces ions from the hydrogen, while an equal amount 
of hydrogen is formed from the ions of the solution. 
If the hydrogen contains deuteronium, this process 
lewis to the replacement of deuteronium by hydrogen. 

It seems that the slow atomic exchange between 
hydrogen and water previously observed may be 
due to some hidden catalyst acting in a similar way 
to that described here. It is possible that the walla 
of the vessel act as a weak ionising agent, since it is 
known that glass can form a hydrogen electrode. 

We have to thank Prof. H. 8. Taylor, of Prinooton, 
for the deuteronium water used in thoso experiments. 
We produced our hydrogon by decomposing water 
with iron at about 600°. When an excess of water 
containing 1 *8 per cent of doutoronium was used in 
large excess to iron, tho hydrogen formed contained 
1*1 per cent deuteronium. This shows that deuter¬ 
onium water reacts with iron at a slower rate than 
ordinary water. 

J. Horiuti. 

M. PoLANYI. 

Victoria University, 

Manchester. 

Nov. 11. 

1 Nature, 182, 765, Oct. 28, 1933, 


Formaldehyde in the Upper Atmosphere 

In a recent communication 1 Dbtz, Dobson and 
Meotham havo reported that the avorage height of 
ozone in the atmosphere at Arosa, Switzerland, is 
about 20 km. This height is much less than the 
former estimates. GOtz and Ladenburg* and Huisson* 
are in agreement with this view. JO von at a height 
of 2-3 km. a percoptible amount of ozone may be 
present, but the highest concentration seems to be 
at a height of 15-50 km. 

R. Meoke 4 has stated that the amount of ozone 
found in the lower layers of the atmosphere may be 
partly due to some ozone molecules dropping down 
duo to gravity from the higher parts of the atmosphere 
and thus surviving their decomposition by ultra¬ 
violet light. According to R. Mocko, tho probable 
mechanism for tho formation of ozone from oxygen 
is as follows : 

O, + O; (<X2025) - O, + O' 

Warburg 8 , however, obtained ozone from oxygen 
even in radiations of wave-length 2530 A., although 
the beginning of molecular absorption of oxygen is 
assumed to be at 2020 A. Aooording to Fabry and 
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Buisson*, ozono showed marked selective absorption 
with a maximum between 2470 A, and 2480 A. 
Warburg studied the decomposition of ozone in 
radiations of wave-length 2530 A., which is strongly 
absorbed by ozone. R. Mecke is of opinion that the 
decomposition of ozone takes place as follows : 

0 8 + hv (< X2055) - 0 8 # + O' 

We have continued our analyses of rain-water 
for formaldehyde and we have observed that all 
samples of rain-water contain formaldehyde in 
quantities varying from 0 00015 to 0*0012 grn. per 
litre. We have shown that the incidence of lightning 
discharge and thunderstorm does not increase the 
amount of formaldehyde present in rain-water. On 
the othor hand, wo have observed that the amount 
of formaldehyde present in rain-water is greater 
when tho rainfall is preceded by some clear sunny 
days. Hence wo are inclined to the view that formal¬ 
dehyde in rain-water is obtained as a result of its 
photolormation from carbon dioxide and water in 
the atmosphere. It is well known that tho reaction 

CO* + H,0 4- 112.000 calories = H.CHO + O a 
requires ultra-violet of wave-length 2550 A. It is 
apparent that very seldom are all the activo rays 
absorbed by a medium, and hence it seems that all 
short ultra-violet rays coming from the sun will 
not be absorbed by the ozone layer present in the 
atmosphere. Some of the short wave radiations are 
likoly to pass through the ozono layer and decom¬ 
pose water into H and OH, and thoso hydrogen 
atoms may reduce carbon dioxide to formaldehyde. 
This reduction of carbon dioxide by atomic hydrogen 
may bo accelerated by the solar radiation. Tho heat 
of dissociation of water into H and OH is 110,000 
calorics. In other words, tho energy required in tho 
formation of formaldehyde from carbon dioxide and 
water is practically the same as that required in 
breaking the H-OH link, which appears to be the 
first step in this process of photosynthesis. As the 
wave-length necessary for the formation of ozone 
(2020 A.) is shorter than that necessary for the 
formation of formaldehyde (2550 A.), it is expected 
that formaldehyde may be formed in the atmosphere 
at a height less than that of ozone. 

Henri and Sehou 7 and Herzberg 8 have shown that 
the ultra-violet absorption spectrum of formaldehyde 
vapour consists of thirty-five to forty bands between 
2500 A. to 3700 A! with a maximum at 2935 A. 
characteristic of aldehydes. The predissoeiation limit 
of formaldehyde appears to lie between 2680 A. to 
2660 A. with diffuse bands. On irradiating formal¬ 
dehyde vapour with rays of wave-length betwoen 
2800 A. and 2650 A., Kirkbride and Norrish* 
obtained a quantitative decomposition of formalde¬ 
hyde into carbon monoxide and hydrogen. It is 
apparent, therefore, that not only ozono but also 
formaldehyde present in the atmosphere absorbs 
short rays from the sun. Hence the absorption of 
solar radiations shorter than 2900 A., which has been 
so far attributed to tho presence of ozone, may be 
partially due to the formaldehyde present in the 
atmosphere. The maximum absorption of formalde¬ 
hyde is at 2935 A., whilst that of ozone appears to 
be at 2655 A. Hence it seems that the ultra-violet 
rays filtered through the ozone layor may be absorbed 
by the formaldehyde present in the atmosphere. 

Just as there is an equilibrium in the atmosphere 
between the oxygen, and tho ozone, it is evident that 
the following equilibrium : 

HCHO r CO+H, 
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may exist in the atmosphere* It is well known that 
the upper atmosphere is rich in hydrogen. Con¬ 
sequently, due to the presence of hydrogen, the 
photodecomposition of formaldehyde will be markedly 
hindered and an unappreoiable amount of formalde¬ 
hyde may exist in the atmosphere. 

From tho foregoing, it will be seen that the wave¬ 
length of radiations suitable for formaldehyde forma¬ 
tion (2550 A.) and decomposition (2660 A.) are much 
nearer each other than those for the formation 
(2020 A.) and decomposition (2655 A.) of ozone. 
Hence there is a greater likelihood of the decomposi¬ 
tion of the formaldehyde as soon as it is synthesised 
than in the case of ozone, but due to the prosonce of 
hydrogen an appreciable amount of formaldehyde 
is likfcly to remain undeoomposed in the atmosphere. 

Just as ozone can exist in the atmosphere at a 
height of a few kilometres above the earth’s surface, 
formaldehydo can also exist at a similar height, and 
that is why it can be washed down by rain-water, 
which has been found to contain formaldehyde. 

Several spoctroscopists and meteorologists, notably 
Fabry and Buisson, Mecke, Dobson, Gdtz and 
Ladenburg, Helge-Patterson and others have studied 
the problem of ozone formation in the atmosphere. 
We invito their attention to the allied problem of 
formaldehydo production in the atmosphere. 

N. R. Dhar. 

Chemical Laboratory, Atma Ram. 

Allahabad University. 

Oct. 3. 

1 Nature, 188. 281, Aug. 10, 1033. 

• Naturwtis.. 18. 373; 1031. 

8 Hsv. Optiqm , 18 : 1088. 

4 Tran*, Faraday Soc., 87, 375, 303 ; 1931. 

8 Sit f. Akad. Wi**.. 216, i912 ; 644, 1913; S72, 1914. 

• O.R. Acad . Sci 166, 782 ; 1013. 

r Z. Phy*„ 49. 744 ; 1928. 
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A New Method for determining the Concentration 
Gradient in the Ultra-Centrifuge Cell 

The method for determining the concentration 
gradient in the ultra-centrifuge cell has to be chosen 
differently according to the different properties of 
the solution centrifuged, and the different purposes 
of the research. For substancos with suitable 
absorption in the visible or ultra-violet wave-length 
region, the original photographic-photometric method 
of The Svedborg 1 has certain advantages, particularly 
in the case of solutions containing two or more 
components which possess absorption bands at 
different wave-lengths. It is then often possible to 
get the concentration curve for each component by 
taking photographs of the cell with light of different 
wave-lengths. 

It has been shown in earlier publications* that the 
determination of the concentration gradient can be 
based on the curvature suffered by light on passing 
through inhomogeneous media. The method used, 
like the absorption method, provides a complete 
picture of the concentration distribution at any 
instant, such as is required in the study of sedi¬ 
mentation velocity. A transparent linear scale is 
placed on one side of the cell, and is photographed 
from the other side through the plane parallel walls. 
The curvature of light on passing through the 
solution in the cell causes deformation of the scale 
image. The resulting displacement of the scale lines 
is proportional to the gradient of refractive index 
and therefore of concentration in the column of 
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solution. In the ultra-centrifugal analysis of mixtures 
the components of which have similar light absorp¬ 
tion, this refraction method gives higher accuracy 
than the absorption method ; and it is the only 
possible one in cases where the light absorption in 
the available spectral regtons is insufficient for the 
absorption method. 

Another refraction method has now been worked 
out for the purpose of measuring the concentration 
gradient in the sedimentation equilibrium. Both 
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the previous methods require elaborate measure¬ 
ments to bo made on the photographic plates. The 
new method makes use of the fact that in the study 
of sedimentation equilibria, an instantaneous picture 
of the whole concentration distribution is not 
required. Instead of this, the method gives in the 
simplest possible way a direct measurement of the 
gradient, and an easy control of the establishment 
of the equilibrium. In connexion with these rofracto- 
inetrjc methods, the work of Foucault 8 , TOpler 4 , 
Straubel 4 on the optical sido, and of Wiener 6 , 
Thovert 7 , Clack 8 ami others on the diffusiometric 
side, is of interest. [ 

In Fig. 1 t AB is the optical axis and (4) is a diffusion ! 
or ultra-centrifuge cell. The layers of constant ] 
concentration are parallel to this axis and per- j 
pendicular to the plane of the figure. (2) is a narrow j 
slit, illuminated by a mercury arc lamp (1). The 
photographic Ions (3) (focal length, 63 crn. 1 : 18) 
gives an image of the slit (2) in the plaffo of a slit 
diaphragm (5), at a distance 4*5 m. from the coll (4). 
The combination of the Ions (6) (focal length, 100 » 
cm.) with the screw micrometer oyepioco (7) acts as | 
a telescope, which is focused on the cell. The slit ! 
diaphragm is fixed, but the slit (2) is mounted on ! 
a precision slide block, and its position is determined j 
by a micrometer screw. It is obvious that if the light j 
is deviated in the cell by different amounts at different 
heights, the otherwise sharp slit image at (5) will be | 
displaced and broadened. The slit image may in ! 
this way reach a width of several centimetres, while 
the width of the diaphragm (6) is of the order of 1 mm. 
For each position of the slit (2) the diaphragm 
seleots light of a certain deviation. There then appears 
in the eyepiece a narrow bright band, the position 
of which corresponds to the height in the cell where 
light is deviated to the selected extent. The whole 
concentration distribution in the cell can thus t>e 
analysed by moving the slit. The readings of the eye¬ 
piece micrometer screw give the position in the cell, 
and those of the micrometer screw, controlling the 
slit (2), give the corresponding light deviation. The 
slits must be broad enough to make the image in 
the eyepiece sufficiently bright and free from disturb¬ 
ing diffraction effects. On the other hand, they 
must be narrow enough to provide sufficient resolving 
power in respect of the light deviation. For studying 
the sedimentation equilibrium of a 1 per cent oval¬ 
bumin solution, using a cell of 6 mm. internal width 
and a centrifugal acceleration of 9 x 10* cm./sec. 8 , 
suitable widths were found to be 0*25 mm. for the 
ilhinvnation slit and 2 mm. for the slit diaphragm. 
This gave a satisfactory image, and the resolving 
power, even with wider slits, was quite sufficient. 
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For the calculation of the molecular weight from 
the concentration gradients at equilibrium, I used 
the formula? contained in an earlier paper (l.c. 1929). 

Oijc Lamm. 

Laboratory of Physical Chemistry, 

University of Uppsala. 

Oct. 18. 

1 The Svwlborg, Z. phpt . Chsm., 121. 05 ; 1020. 

• 0. Lamm, Z. phys. Chem., A. 138, 313 ; 1028 ; and A, 148, 177: 
1029. 

• L, Foucault, Annaltts dc VObservatoire <U Paris, A, 107 ; 1860. 

4 A. TCplor, "Bnobachtungen nach cincr neuen opt ] sc ho n Methode". 
Bonn 1864. 

• R. Straubel, BH. Gtophys., ErgflnzuDisband 1, 209 ; 1002. 

• O. Wiener, Ann, Phys . Chem,, 49, 105 ; 1803. 

1 J. Thovert, Ann. Phys., 9, 2, 309 ; 1014. 

• B. W. Clack, Proc. Phys. Sue. London, 36, 813 ; 1024, 


Diagnosis by Sound Tracks 
The met boil of diagnosis by sound tracks intro¬ 
duced by F. Janvrin 1 provides not only for diagnosis 
of certain nervous diseases with microscopic accuracy, 
but also for the expression of the signs of the diseases in 
numerics, that is, in numbers obtained by measurement. 

In the sound tracks reproduced in Miss Janvrin’s 
communication, the width of the track shows that 
the original has been enlarged twice. From the 
time equation used in taking the records at the 
studio, we get the time equation 1 mm. — 0 00072 sec. 
for the figures. With this we determine the time from 
each sharp upward jerk of the track to the next one. 
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FlQ. 1. Frequency plots of laryngeal vibrationa for N (normal) and 
P and T (disseminated sclcroslB). 


This gives in each case the interval from the beginning 
of one puff from the larynx to that of the next. The 
reciprocal of this gives the frequency of the laryngeal 
vibration. The dots in Fig. 1 give the frequencies 
for the throe tracks in Miss Janvrin's curves. The 
horizontal lines give the average frequencies. The 
deviation of each frequency from the average is 
obtained and tho results are averaged as the ‘average 
deviation’. This average deviation expressed as a 
percentage gives a measure of the variability of the 
action of tho larynx. 

The porcentual variabilities for tho Janvrin cases 
are N , 4 per cent ; P, 17 per cent; T, 33 per 
cent. The reciprocal of the j>eroentual variability 
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constitutes a good coefficient of consistency. For the 
Janvrin cases these coefficients are 25, 0, 3. The 
perccntual variations are measures of ataxia ; the 
coefficients of consistency are measures of eutaxia. 
The determination of laryngeal taxia thus becomes a 
quantitative one. 

This is an illustration of the change that is occurring 
in replacing the often unreliable methods of clinical 
diagnosis by numerical expressions obtained from 
measurements. 

"E. W. SCRIPTURE. 

1 Janvrln, "Diagnosis of a Nervous Disease by Sound Tracks", 

NA.TU&H, 138, 642, Oct. 21, 1033. 

Inheritance of Egg-Colour in the 'Parasitic' Cuckoos 

There are many kinds of cuckoos in the Old 
World with so-called parasitic habits, which are 
more or less catholic in their choice of fosterers. 
One female, however, in normal circumstances places 
all its eggs in the care of a single species of ‘host’, 
and as a rule its eggs show a higher or lower degree i 
of resemblance to those of that spocios. 

This mimicry of eggs is a well-attested foot and 
led A. Newton 1 to suggest that any particular fijnsoicH 
of cuckoo, for example, the common cuckoo of 
Europe (Cu cuius canorv# L.), is divided into a number 
of clans or gentes, one for each of the normal hosts, 
each of which has perfected a certain type of mimetic 
egg by natural selection. There is ovidonee that such 
selection (performed by the fosterer) does take place 8 . 
More recent authors, for example, Jourdain, support 
Newton's theory of the existence of gentes. 

Tliis would require no further comment but for 
the fact that cuckoos are known to be polyondrous, 
or, more probably, promiscuous in mating. We have 
therefore to face the problem of how under these 
conditions the clans can possibly bo kept distinct. 
This difficulty has long boon realised but never 
satisfactorily solved*. Tt, has generally been said, 
albeit with little conviction, that isolation of the 
gentes is sufficient to keep the clans unmixed ; and 
though this may bo true of certain parts of con¬ 
tinental Europe, it- does not appear to be true either 
of England or of New South Wales 4 . 

About two years ago, the following simple solution 
occurred to me, and I referred it to tho Rev. F. C. R. 
Jourdain. He replied that in bis opinion isolation is 
the all-important factor ; that over great; stretches 
of Europe where a very high degree of mimicry 
obtains, the cuckoo is automatically confined to one 
species of fosterer, whereas in England where 
fosterers are many and mixed, tho mimiory is 
comparatively imperfect; in short, that the theory 
here suggested is unnecessary to explain the facts. 

In ft recent paper 4 , Chisholm raises tho saino 
problem in describing the habits of some nine 
Australian species, all jjarasitic, and leaves the ‘pretty 
tangle* unsolved. I am therefore tempted, with due 
deference to the Rev. Jourdain’s authoritative opinion, 
to publish my theory, since it has the advantage of 
being universally applicable whether right or wrong. 

The factor for egg-colour, and the appropriate 
instincts regulating the egg’s disposal, which must 
go along with it, may collectively be called the ‘gens 
factor’. The different gons factors are presumably 
a series of multiple allelomorphs, which I suppose 
to bo sex-linked, that is to say, located in the X- 
chromosomes. In birds, the female is the hetero- 
gametic sex ; and thus the female ouckoo, having 
only ope X-chromosome, can never be heterozygous 


for gens. The fact that the male has a pair does 
not matter because he does not lay eggs ; he does 
not, in fact, belong to the gens at all. 

It should be noted that the eggshell and its pig¬ 
ment are part of the parent and have nothing to do 
with tho embryo inside/ One female cuckoo will 
always lay exactly tho same type of egg, a well- 
known observational fact. 

It is impossible to go into the interesting implica¬ 
tions of this type of inheritance here. It implies, 
for example, that the female offspring of any par¬ 
ticular cuckoo will probably belong to more than 
one gens, and that they do not necessarily return as 
adults (as is universally assumed 4 * 4 ) to the nests of 
the species which roared tliom. A mechanism is 
also provided for stabilising tho population by 
damping the fluctuations caused by the host species, 
and at the same time allowing for a slow increase 
or decrease in response to permanent changes in 
their status. I might add that it seems likely from 
the evidence that there are some autosomal modi¬ 
fiers for gons, causing tho observed differences 
between the eggs of individual females belonging 
to one and the same clan. 

V. C, Wynne-Edwards. 

Department of Zoology, 

McGill University, 

Montreal. 

Oct. 25. 

1 "Dictionary of Birds", p. 124 ; 1893. 

• F. 0. R. Jourdain, Proe . Zoo. Soc p. 648; 1926. 

* W. P. Pycraft, "A History of Birds , p. 130 ; 1910. 

4 A. H. Chisholm, Auk, L., pp. 385-395 ; Oct. 1933. 

‘ 1£. Chanoe, "Tho Cuckoo's Secret", p. 226; 1922. 


Morphological Interpretation of Floral Anatomy 

In the recent issue of the New Phytologist 1 , Mrs. 
Agnes Arber, in a paper dealing with the above 
subject, raises certain points which are of funda¬ 
mental importance to all plant morphologists. She 
discusses the use of anatomical evidence in phylo¬ 
genetic morphology and comes to conclusions which 
are directly opposed to one of the well-established 
doctrines of modem comparative morphology. To 
the question, “Are wo to consider it proven that the 
vascular bundles are more ‘conservative* than the 
external form, so that vestigial organs may be 
represented by their bundles, when all external 
trace of these organs has disappeared”, her answer 
is that “wo have no alternative but to dis¬ 
card the doctrine of tho conservatism of tho 
vascular bundles”. Proceeding further, she says, 
“there seems to be no escape from the conclusion 
that there is a complete absence of positive evidence 
for the vestigial survival of vascular tissue after the 
organ which it supplied has ceased to exist”. She 
admits that the general nature of the vascular scheme 
may have a certain systematic value and may serve 
to some extent as an indicator of trends in race 
history, but in her opinion there appears to be no 
basis, say, for the statement of Bower 1 that “anatom¬ 
ical characters and of the vascular system are apt 
to tardily follow evolutionary progress and there¬ 
after to persist as vestigia” (italics mine). 

Mrs. Arber appears to be partially right in this, 
especially because an unintelligent use of the above 
doctrine has sometimes led to the formulation of pecu¬ 
liar hypotheses, like the theory of oarpel polymorphism, 
but her whole argument seems to be too much 
exaggerated. In her evidence she takes into con¬ 
sideration some highly specialised grosses* like 
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Luziola Spruceanctt Papaveraceee like tiypecoutn and 
Corydalis, and genera like Antirrhinum and Digitalis, 
on which she has happened to work. She has con¬ 
sulted some old works on the Primulacoas wrongly 
interpreted by the previous authors and on the theory 
of solid carpel and carpe^ polymorphism, in which 
no one believes except its author, but makes no 
mention of some other recent works, especially from 
the United States. A reference to these would have 
shown her that evidence for the conservatism of 
vascular bundles is not so entirely lacking os she 
believes and that vestigial organs even in the flowers 
of angiosperms are represented in soveral instances 
by their vascular bundles. The Salicaco® are an 
example. Fisher 8 has shown that the simplicity of 
the flowers of this family is largely due to extreme 
reduction, and a vestigia) vascular supply is present 
in many instances to organs now greatly reduced 
or entirely lacking. During the study of the scheme, 
Chute 4 has found that sometimes there are abortive 
ovules without vascular supply, but in other instances 
an ovular trace is found to a suppressed ovule. 
Investigating the floral anatomy of the Urticaloa, 
Bechtel® finds in several species vascular traces of 
suppressed perianth leaves, stamens and carpels. In 
this order the carpel is mostly biearpellary, but there 
is ft great tendency to the suppression of one carpel. 
In some instances it almost becomes uni carpel late, 
but vestigial bundles are always present to show the 
existence of the second carpel. In some etudes the 
inner whorl of perianth has entirely disappeared, 
in other instances vestiges of its vascular supply 
remain. In Stellera (Jhamaejasma* (Thyinelaeacoae), 
a plant I have studied, the corolla is entirely absent. 
There is, however, near the base of the flower a 
much reduced disc-scale. The vascular supply of 
this clearly indicates it to bo a part of much reduced 
corolla. 

All these examples are from tho anatomy of the 
flowers of angiosperms, with which Mrs. Arber deals. 
As is well known, there are many more instances 
from other groups of vascular plants. 

The position seems to bo that it is not always 
essential for vestigial organs to bo represented by 
their vascular bundles, but in many instances they 
ore, and this seems to have l>een correctly stated by 
Bechtel in 11*21- “In plant organs suffering reduction, 
tho vascular system either disappears in advance of 
the organs, or persists as abortive bundles after the 
organB have disappeared.” 

Department of Botany, J° sm * 

Hindu University, Benares. 

Oct. 1, 

* Arber. A.. "Flow! Anatomy and 1U Morphological Interpretation", 
New Phyt., H, 231; 1933. 

1 Bower, F. 0., "The Ferns (FlUcalcs)”, vol. 1, Cambridge, 1923. 

■ Fisher* M. J.. "The Morphology and Anatomy of the Flowers of 
SaUcaoew, I and II" Armr.J. hot., 15. 307, 372; 1928. 

4 Chute, H. M., "The Morphology and Anatomy of the Achene", 
Amer. J . &*., 17, 703 ; 1930. t ^ ^ # 

* Bechtel, A. It., "The Floral Anatomy of the UrticaJes", Jmer. 
J . BU., 8, 880 ; 1921. 


In common with other botanists whose student 
life began in the nineteenth century, I was brought 
up to believe that, in the flowering plants, an 
individual vascular bundle might survive after the 
complete disappearance of the organ whioh it supplied 
in some ancestral stage. In my earlier papers I 
subscribed to this belief; it is only gradually—and, 
I may say, with reluctance—that I have come to 
the conclusion that its foundations are insecure. On 
reading the work of those who still hold to it, one's 


first impression may well be that it is. supported 
by ample evidence, but on analysis one finds that 
this impression is due to the fact that the existence 
of a lost, ancestral organ is postulated whenever, in 
the writer’s view, it is required. 

It is true that, in the paper which Prof. Joshi 
criticises, I have discussed the question mainly on 
the basis of my own observations ; I have done this 
deliberately, because there are so many pitfalls in 
the study of 'vestigial* structures, that it is scarcely 
possible to arrive at a considered opinion about them, 
except at first hand. All students of floral anatomy.* 
are, of course, acquainted with the memoirs by Prof. 
A, J. Fames and the long series of papers by research 
workers at Cornell University who have been inspired 
by him. In tho three papers from this series which 
Prof. Joshi cites, tho idea that certain individual 
bundles may survive after tho total disappearance 
of the organs which they once supplied—thus offering 
duos to ancestral structure- is throughout implicit. 
The writers tend to treat it, not as a hypo¬ 
thesis which demands proof, but as a postulate 
upon which further argument can safely be based. 
The question, which l havo tried to raise, is whether 
there is sufficient positive evidence to make this 
assumption valid. Though my own expedience has 
led mo to think that there is not, critical study 
carried over a wider field may show that I am wrong. 

I hope that Prof. Joshi’s letter may lead to a 
re-examination of the problem by other workers. 

Cambridge. AwNKS a ««kh. 

Oct. 26. - 


A Simple High Resistance 


1 was interested to read Prof. Burbidgo’s account 
in Nature for October 28 of a new type? of high 
resistance of simple construction, as a resistance of 
this type, but of somewhat different design, lias been 
in use in this laboratory for many mouths as an 
electrometer leak. 

Tho difficulty in this type of resistance is in tho 
contact botweon the smoko film and the metal end- 
caps ; the sudden step from the wire-wound end of 
the rod to the smoke film is liable to give rise to 
variations in tho contact resistance in spito of Prof. 
Burbidgo’s treatment of a heavy smoke deposit on 
the wire winding. 


The difficulty has been overcome by silvering the 
ends of the Tod for about 2*5 cm., mid copper-plating 
on the silver. In this way a metal Thimble* is formed 
on the end of the rod, with a smooth unbroken 
surface from the metal on to the glass. Short lengths 
of scaling-in wire are soldered to the end caps, and 
tho caps and rod covered with a smoko deposit from 
burning camphor. The resistance is then washed in 
alcohol, wanned gently to dry it, and enclosed in a 
glass tube which is evacuated and sealed off. 

The resistance in use hero is of the order of 10 t0 
ohms, and for this order of magnitude a glass rod 
is quite satisfactory. The length of tho rod between 
the end-caps is about 10 cm. and its diameter 5 mm. 
The coating is firm and uniform. 

No originality is claimed for this design of high 
resistance : a somewhat similar type was described 
some years ago in an American journal, but I have 
been unablo to trace tho paper. 


Physics Department, 
University College, 
Aberystwyth, 
Nov. 8. 


I. C, Jokes. 
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Research Items 


Copper in Early Britain. Two communications on 
metallurgy in early Britain appear in the Proceedings 
of the University of Durham Philosophical Society , 9, 
Pt. 2. The first, by Dr. A. Rais trick and Dr. J. A. 
Smythe, describes a bronze celt, a fine specimen of 
the flanged type without stop ridge, found in the 
working of clay pits at Birtloy. It falls naturally 
into a group of finds associated with the entry of 
the Bronze Age peoples into the area by way of the 
Wear Valley. The woight of the celt is 8 oz., its 
length 13’2 cm., and maximum width, cutting edge, 
5-2 cm., flange 2-4 cm. A metallographic examination 
reveals that it is a bronze rich in tin, and the analytical 
results show that the copper and tin wore of a high 
degree of purity. The metal had been cold-workesd 
and afterwards annealed at a comparatively low 
temperature. In parts, particularly on the flanges, 
cold-working had followed the heat treatment. Tests 
for hardness with the Brinell machine gave the 
figures, in the thick parts 140, at the edge and sides 
178, and at the flange 200. The second communica¬ 
tion, by Mr. O. G. Whittick and Dr. J. A. Hmythe, 
deals with a cake of copper from Carletown, Glosser- 
ton, Wigtownshire, of Roman origin. As it hail been 
suggested that it might have come from the copper - 
inining area of Wales, it was compared with samples 
from four cakes found in North Wales and now in 
the British Museum. The Carleton cake appears to 
have been east in a rude open mould or pan with edges 
expanding upward. In no case is there direct evidence 
of dating, though there is little doubt about the 
question of a Roman origin. The analysis and 
metalLographic examination of the Carleton specimen 
agree in indicating that it is a lead-bronze alloy. 
A determination by recalculation of the character 
of the copper used shows that it is so similar to the 
four Welsh coppers as to make identity of origin 
extremely probable. 

Binocular Perception of Flicker. Miss M. D. Vernon 
read a paper on the “Binocular Perception of Flickor” 
before Section J (Psychology) of the British Associa¬ 
tion at the recent Leicester meeting. The critical 
frequency (that is, the fusion point) of a white 
monocular flickering field has boon found to depend 
only upon the brightness of the field, when wave¬ 
length, retinal area and state of dark adaptation are 
constant. If, however, a steady, non-flickering, plain 
or coloured field is presented simultaneously to the 
other oyo, it is found that the critical frequency is 
modified. The critical frequency is reduced (1) when 
the steady field presented to the other eye is brighter 
than the flickering fiold ; (2) when the steady field 
contains a black figure of varying complexity ; (3) 
when the flickering fiold contains a black figure ; 
but this effect is masked by the presentation of a 
plain, steady field to the other eye. The critical 
frequency is reduced considerably more when both 
holds are figured, and is greatly increased if both 
fields are made to flicker simultaneously at the same 
rate, but is reduced again if the fields are figured. 
The effect of the figures is not due to their interest 
and cognitive attentive valuo, since a plain black 
cross produces as great an effect as the drawing 
of an interesting real object. It is suggested that 
these phenomena may be explained in terms of (o) a 
conflict in the binocular percept between unlike 
monocular percepts, and a reinforcement between 


like ones, (6) a conflict in awarenoss between the 
different features of the binocular percept, that is, 
the figures and the flicker. 

Hcpato-Pancrcatic Glands in an Indian Earthworm* K. 
N. Bahl and M. B. Lai (Quart. J . Micro . Sci, t 76, 
Pt. 1, June 1933) have investigated the structure 
and function of the intestinal glands of an Indian 
earthworm, Eutyphceus waltoni. The glands extend 
as paired structures from segments 79 to 83. As the 
two glands of a pair are fused in the mid-dorsal 
line, and the glands of successive segments are 
connected, the organ may bo regarded as one large 
gland extending over five segments. It consists of 
lobules of glandular epithelium and interlacing 
I am cl Ue. The lobules are separated from one another 
by sinusoid capillaries and the two epithelial folds 
of a lamella enclose a blood-sinus. The gland cells 
resemble liver cells in shape and structure. The 
gland opens into the intestine by eighteen apertures, 
spread ovor five segments, and the apertures are 
lined with the ciliated gut-epithelium. The blood 
supply of the gland resembles a hoputic-portal 
system : blood is collected from the posterior seg¬ 
ments (the last 109-127) of the worm into a ventral 
intestinal sinus which empties all its blood into the 
sinusoid capillarios of the gland. From the gland 
issue five pairs of intestino-dorsal vessels which carry 
oil the blood from the glands into the dorsal vessol. 
The glands develop as dorsal outgrowths of the 
endodermal lining of the gut. They secrete no calcium, 
but a tryptic enzyme has been demonstrated. Thickly 
set glycogon granules are jiresent in the gland cells. 
It is concluded that the glands are of the nature of 
a hopatri--pancreas. 

Pigments of Ascidians. Prof. Umberto Pierantoni 
(Alti Soc. R. Napoli , vol. 19, No. 3) has investigated 
the colour, which varies according to the season and 
environment, of Botrylloides leacki. The colour is 
due to the presence of pigment cells or capsules 
originating from blood colls at first freely moving 
in the blood sinuses, and later—when they have 
become reduced to pigment capsules—adhering to 
the walls of the peripheral sinusos. The pigment, 
which is of nuclear origin and is emitted from the 
nucleus into the cytoplasm, belongs to the group 
of molanins. When the process is completed, the 
entire cell, including the nucleus, has become trans¬ 
formed into a mass of pigment-granules, which the 
author regards as katabolic products of the cells or 
of the organism in general. The pigment of Glavdvna 
lepadiformis is also contained in blood sinuses and 
is the product of wandering cells but is white, and 
the cells which produce it are ammboid. The pig¬ 
ment, which appears in vacuoles in the cytoplasm 
(and apparently the nucleus does not participate 
directly in the formation of the granules) is not a 
product of degeneration, but a secretion which 
accumulates and precipitates in the vacuole, leaving 
the nucleus intact. The chemical reactions of this 
white pigment show it to be composed of guanin. 

Poisonous Snakes, The principal article in TubulcB 
Biologicce Periodical (2, No. 4, 1933) is by Th, A< 
Maass on poisonous vertebrates, part 1, QrnMh* 
orhynchus and the reptiles— Heloderma and the 
poisonous snakes. The aooount of the poisonous 
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Amphibia, fishes and invertebrates is to be inoluded 
in the next volume. Information in tabular form is 
given upon the recognition characters of the more 
important genera and species of poisonous snakes. 
About 250 speoies are included in the table, the 
utility of which would ha>*o been further increased 
by an indication of the area of distribution of the 
respective species. 

Mutations in Irradiated Tomatoes. Six mutations 
arising in tomatoes after treatment with radium are 
described by Dr. E. W. Lindstrom (J. Heredity , vol. ; 
24, No. 4). Some fifteen or more monogenic mutations 
are already known in the tomato, scattered on six or 
seven of the twelve pairs of chromosomes in this 
species. All but one of the induced mutations are 
different from the natural ones. Three of them 
(virescent-white, yellow foliage and yollow seedlings) 
show chlorophyll deficiency, two are morphological 
(ridged or rough leaves, and rolled cotyledons with 
sparse, drooping foliage and slow growth). In another, 
the plant is groatly stunted and the flowers are sterile 
and never open. All showed normal chromosome 
counts and behaved as simple recessives in inherit¬ 
ance. Four of these mutations arose from the radiation 
of young growing tips and two from radiated seeds. 
.Many other untested variations were also obtained. 
One plant, which was heterozygous for viresoent- 
white, was chimeral in nature, having a light green 
sector in which the flowers also showed complete 
pollen abortion. The light green chloroplasts are 
interpreted as a cytoplasmic offoct, and on a branch 
which reverted to full green the fertility of the flowers 
was also restored. These mutations will bo useful for 
a further investigation of the chromosome map in 
tomatoes. 

Copper and Colouration of Onion Scales. A point of 
both scientific and practical interest is dealt with in 
Bulletin 652 of Comoll University Experiment 
Station, in which Dr. J. E. Knott gives an account of 
manurial experiments upon the colour and thickness 
of onion scales. Colour in particular seems to be 
improved in many soils by the addition either of 
superphosphate or copper sulphate, the latter salt 
being most effective. A dressing of 200 to 300 pounds 
to the acre is recommended when onion scales are 
either thin or poor in colour. 

An Interesting Hybrid Oak. Dr. William Trelease has 
described an interesting hybrid oak ( Proc . Amer. Phil . 
jSoc., 72, No, 4, 1933) which, as is shown by the photo¬ 
graphs, bears some acorns like those of one presump¬ 
tive parent, the bur oak (Quercus macrocarpa) whilst 
other fruits have the glossy elongated acorns and 
shallow cups of the white oak. Such ‘chimoral’ 
behaviour, whilst familiar now in ‘graft hybrids’, 
arising as buds from the region of the graft union, is 
most unusual if not unique in a tree that should 
presumably have arisen from an acom of hybrid 
origin. A full account of the tree is being published 
by its discoverer, Mr. Orpheus M. Schantz, 

Dolerites of Spitsbergen, A general account of the 
geology and petrology of the dolerites of Spitsbergen, 
based on observations made * during three field- 
seasons, has recently been given by G. W. Tyrrell 
and K. 8. Sandforb (Proc. Roy . Soc* Edm. t 63, Pt. 3, 
No, 21, pp. 234-321 ; 1933). Most of the intrusions 
are sills. Tfloor facies are distinguished j the normal 
; coarse gabbroidal and pegmatitic types; 


basaltoid contact-rooks ; and endomorphic modi¬ 
fications known as ‘white trap'. A feature of muoh 
interest is the co-existence of fresh olivine with a 
mosostasis containing abundant quartz. In the 
Carboniferous and Permian rocks the sills are uni¬ 
form, non-transgressive and widely extended; 
whereas in the Mesozoic formations they ramify as 
a network through the strata, and send off dyke- 
liko protrusions into fractured and arched beds. It 
is believed that this contrast is duo to injection under 
deep and shallow covers respectively. The consensus 
of evidence is that the intrusions and the accompany¬ 
ing basaltic lavas are to be dated as between late 
Jurassic and Lower Cretaceous. Useful comparisons, 
with new average analyses, are made between the 
Spitsbergen suite and the Mesozoic or near-Mesozoic 
dolerites and basalts of other regions. 

Charging Water Drops. Prof. C. T. R. Wilson has 
suggested that rain drops may be electrified in 
falling through air which contains ions moving 
vertically under the action of an electric field. The 
drop will moot upward-moving ions, while if the 
electric field is not too large, the downward-moving 
ions will not bo able to overtake it, and the drop 
will acquire an excess charge of the upward-moving 
sign. A direct, experimental tost has boon carried 
out by J. P. Gott, (Proc. Roy . Soc,, A, Octobor). 
A vortical oloctrie fioid was maintained between two 
large metal plates, ionisation was supplied by X-rays 
and drops were allowed to fall through holes in the 
two plates and were collected in a cylinder connoctod 
with an electrometer. The location of the ionising 
beam and tho oloctrie field employed wore varied 
in different experiments, so that the drops in their 
passage botwocn the plates were exposed to different 
types of moving ion streams ; tho results obtained 
were in accordance with Wilson’s predictions. 

Reflecting Echelon Grating. W. E. Williams has 
recently published an account of tho reflecting 
echelon designed by him and made by Messrs. Adam 
Hilger, Ltd. (Proc. Phys. Soc. f September). This 
apparatus demands a degree of perfection in the 
optical surfaces which is higher than that for any 
other optical instrument. Its construction is made 
possible by the fact that optically finished surfaces 
of quartz or fusod silica will form an adherent contact 
without distortion. A number of plates are worked 
to flatness and equal thickness and mounted in 
adherent contact. The resolving power of tho echelon 
is so high that special methods aro necessary for 
testing the completed instrument, and those aro 
doscribod in some detail. In use the instrument is 
mounted in an air-tighi chamber, since the definition 
is seriously affected by changes in barometric pressure 
occurring during an exposure. An imago of tho 
fringes is thrown on the slit of the auxiliary spectro¬ 
graph by a lens or a concave mirror. The instrument 
may be used as a high resolving power instrument 
for fine structure work, or it may also be used 
for the accurate comparison of wave-lengths. An 
advantage claimed over the Fabry-Perot inter¬ 
ferometer lies in the fact that the resolving power 
of the Fabry-Porot is limited by the reflecting power 
of the silver (or other) films, which falls'off rapidly 
in the ultra-violet. The resolving power of the new 
instrument may bo increased indefinitely by adding 
plates, while very high resolving power can only be 
obtained with the Fabry-Perot at the expense of 
separation of orders. 
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Work of the Rothamsted Experimental Station 


work of tho Rothamsted Experimental 
X Station is mainly directed to obtaining exact 
information about soils and the growth of crops ; 
information of a fundamental nature of this type is 
applicable wherever crops are grown and whatever 
the economic conditions provailing at the time. Sir 
John Russell, in his report for 1932 (2.y. ), asks 

the question whether this type of experimental 
work is necessary in times of over-production. Ho 
replies to this by stating that it is in difficult times 
such as these that the need for exact information 
about crops and stocks is most urgent, as it enables 
farmers rapidly to alter their methods with the 
changing economic conditions. Tt might be added 
that the ‘details’ of crop husbandry, such as are 
accumulated at Rothamsted, help to provide a 
weapon for fighting the products of low cost mechan¬ 
ised farming abroad. The per acre costs on the small 
farms of (treat Britain cannot bo lowered much 
further, but, by attention to yield, the cost of the 
product can be kept down. 

The results of the Station’s work have gained wider 
interest amongst farmers since the acquisition of the* 
Woburn Experimental Farm in 1926 ; experiments 
can thus bo carried out on both the heavy soil at 
Rothamsted and oil the light Woburn soil. This 
enables the relative suitability of the two soils to bo 
assessed, not only for various crops under various 
meteorological conditions, but it also demonstrates 
the extent to which differences due to soil type can 
be smoothed out by manuring. Thus, in the six- 
course rotation experiments, while the yields of 
wheat and potatoes differ at the two farms, those of 
clover hay, barley, sugar boot and fodder crops do 
not differ so much. 

Numerous trials with sugar beet, carried out 
between 1926 and 1932, are reported and commented 
upon ; the responses to the various fertilisers are 
shown. The most interesting feature noted, however. 


is that factors not at present under control appear 
to play the chief part in determining the crop. Thus, 
at Rothamsted in 1932, Mi is crop was grown in two 
fields not far apart and similarly manured. The 
yield of roots was very low in ono and very high in 
the other. A similar occurrence was noted at Woburn,. 
Tt is concluded that a now type of experiment is 
needed, different from the old fertiliser trial, and 
now methods are now under test at Rothamsted. 

Other experiments with farm crops are discussed, 
and there is also an interesting nummary of ton 
years’ work on liar ley, carried out under the research 
scheme of the Institute of Brewing. Amongst the 
cereal trials, those on the growing of grain under 
mechanised conditions are likely to be of special 
interest. Those are designed to show how to maintain 
fertility in a corn farm cultivated by machinery, and 
making little or no manure. 

The range of problems dealt with is wide, and the 
laboratory section includes reports from the Soil 
Pathology and Entomology Departments. The Farm 
Director’s report for the year is also included. 

In t he latter half of the report are given the yields 
from the plots in 1932, including those from centres 
outside Rothamsted. Tho latter form an interesting 
reflection of tho work of the Statistical Department 
during the last few years. This work has resulted in 
a more critical outlook towards held experimental 
work throughout the country. Experiments dosignod 
on the Rothamsted lines are earned out by many 
institutions, and the results interpreted in the manner 
suggested by the designers of tho trials. An additional 
indirect benefit results from this.greater co-ordina¬ 

tion, not only in the method, but also in the selection 
of problems for field experimental work. 

The report will prove valuable to farmors and to 
those ongagfxl in research, and is indispensable to 
teachers of agricultural sciences. 

E. J. R. 


Biology of 

N papers recently published by Dr. T. Mortensen 
( Vidensk. Medd . Danak. naturh. Foren vols. 93 and 
96) are some remnrkablo additions to our knowledge 
of ophiuritis. Perhaps the most interesting is the 
account of a new genus, apparently of Amphiuridio, 
in which tho femalo carries the male about with her 
in “a continuous erotic embrace”. The male, the 
body of which has a diameter of about 1 mm. (one- 
fifth that of the femalo body) lives with his mouth 
turned towards the mouth of the female and his arms 
alternating with hors. This brittle-star, which Dr. 
Mortensen names Amphihfcua awdrophorus , was 
found by him attached to the under side of the flat 
sea-urchin Echinodisrus Iriaperforatua on a sandy 
beach in Dclngou Bay. 

This situation may explain how the animals get 
their food in spito of their mouths being turned to 
each other ; Dr. Mortensen suggests that they feed 
on detritus whirled into their mouths by the ciliary 
currents of the sea-urchin’s skin. It is possible that 
the male may be parasitic on the female, or on the 
way to becoming so, because its oesophagus is remark¬ 
ably muscular and may act as a sort of sucking-pump. 
In any case one cannot help being reminded of the 
fishes with parasitic males described by Dr. Tate Began. 


Brittle-Stars 

This discovery led Dr. Mortensen to re-oxamine 
two ophiurids which were supposed to be viviparous: 
Ophiodaphne matema and Ophioaphwra insignia , 
These also make their home on sea-urchins, and the 
supposed young prove to be permanently attached 
males. 

Although the three species just mentioned turn 
out not to be viviparous, a large number of viviparous 
ophiurids is known. Dr. Mortensen adds 4 to their 
number, thus bringing the total to 32, distributed 
among 12 genera. Of these no less than 26 are 
hermaphrodite, and in six of these the males mature 
before the females. Hermaphrodites are otherwise 
unknown among ophiurids. Here then is a problem 
of which the solution is still to seek. 

Another ophiurid (also probably an amphiurid) 
attached to the under surface of a flat sea-urchin, 
apparently Laganum depreasum, was found by Dr, 
Mortensen in the Sunda Strait, and is described as 
Nannophiura lagani n.g. et sp. It is the smallest 
brittle-star known, its body being only half a milli¬ 
metre across, and it moves with great agility among 
the spines of the urchin “like a monkey in the 
trees of a tropical forest". The ends of it# arms 
are exceedingly movable, “recalling monkeys 
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prehensile tail’*; they are flattened and furnished 
with minute hooks. The radial nerves of the arms are 
strongly doveloped. The tube-feet, though quite 
short, are strongly adhesive. 

There is another ophiurid with a very small body, 
but in it the smallness is relative os well as absolute ; 
indeed it “can hardly bo said to have a disk” at all. 
This is Ophiocanopa fugiens, first made known by 
Koehlor and now re-described from better specimens 
by Dr. Mortensen. The chief features, uni quo among 
ophiuroids, are connected with the minute size of 
the body. The first is the position of the genital 
glands as a series of small isolated organs along each 
side of the arm, each opening separately on the side 
of the arm. The second is the continuation of the 
stomach as a sort of radiating intestine out in the 
arms, in the dorsal space, above the genital organs, 
for about two-thirds the length of the arm ; its 
walls are much folded and it is supported by a 
horizontal mesentery. Ophiocanopa may bo related 
to the Ophiomyxidoo, but it is here separated os a 
now family. 

It is, of course, well known that in some of the 

ophiuroids with branching arms.the Euryalic -the 

genital glands pass into the arms, but the arrange¬ 
ment is quite different from that in Ophiocanopa . 
In a paper describing several specimens from the 
Indo-Pacifie, Dr. Mortensen shows that “all the 
Trichasterids have the gonads extending into the 


arms to a various degree". They do not branch, 
however, but lie side by side like a bundle of tele¬ 
graph cables. 

An ophiurid that has given rise to a good deal of 
discussion is Ophiopteron , which Ludwig described 
in 1888 iis “eino neue wahrscheinlich schwimmende 
Ophiuridenform". The reason for the supposition 
was that the arm-spines wore united by a fine mem¬ 
brane, so that each group looked like the foot of a 
duck. Ludwig’s suggestion was therefore generally 
accepted, but Dr. Mortensen, who has repeatedly 
observed living specimens, has never seen Ophiop- 
teron swimming. Actually it lives concealed in 
crevices. The arm muscles are not exceptionally 
developed, and swimming by an up and down motion 
of tlie aims seems out of the question. There remains, 
none-the-loss, the possibility that swimming is 
effected by a waving movement of the spine-groups, 
and this is indicated by strong muscles and a definite 
articulation at the base of the spines. Further 
observations are roquired. 

This, however, ia not the whole story. Dr. Mor- 
tensen’s re-examination of many specimens referred 
to Ophiopteron shows that thoy are the young stage 
of one or other spet?ies of Ophiothrix. All species of 
Ophiothrix. do not pass through an Ophiopteron 
stage, but why any should do so, and what may 
be the use of the “fins*’, are questions still to be 
solved. 


Manufacture of Phosphoric Acid 


I N the Che mi ker-Zcitung of September 6, Dr. Carl 
Heinrich discusses at length the merits of the 
two main processes which are used for the manu¬ 
facture of phosphoric acid from calcium phosphate. 
The essential features of those two processes, which 
may be conveniently termed the wet and dry pro¬ 
cesses, arc sot forth in textbooks of inorganic 
c-homiatry. In the wet process, the phosphate is 
decomposed by sulphuric acid, whereas in the dry 
process, Bilica replaces sulphuric acid and the furnace 
may be heated either externally or by means of an 
electric resistance. Jn view of the increasing import¬ 
ance of the product as a fertiliser, it is dosirable 
that u more complete comparison of these two 
processes should be carried out. 

One of the chief drawbacks to the wet process is 
the solubility of calcium sulphate in the liquor. 
Nevertheless, it is possible to extract 95-98 per cent 
of the phosphoric acid by modem decantation 
methods. This acid may still contain calcium 
sulphate, sulphuric acid and other impurities, but 
these are without much significance if the acid is 
to be used for the manufacture of fertilisers. But 
for many other purposes a much higher degree of 
purity is necessary, and the dry process must then 
be adopted- Thus iron and aluminium are difficult 
to eliminate from the acid solutions, whereas unless 
they are present in excessive amount they cause no 
trouble in the dry process. 

In the United States, the dry process is generally 
carried out in one operation and the electric furnace 
is used. In Germany, on the other hand, there are 
Usually two stages and external heat is applied. In 
the former method, the vapours of phosphorus and 
carbon monoxide are burned in the upper part of 
the Tuma6e, the phosphorus pentoxid© being after* 
wards condensed in a separate chamber. In the two- 
stage process, the phosphorus is not burned until 


its vapour has boon completely separated by con¬ 
densation from other vapours, and tho carbon mon¬ 
oxide is then available as fuel. In both methods, 
considerable difficulty is caused by the highly 
corrosive nature' of the hot phosphorus pontoxide 
vapour. The electric furnace gives a much higher 
concentration of phosphorus and its oxide than the 
other furnace, but it must be pointed out that a 
one-stage process is not thermally economical as 
much heat is necessarily wasted. On tho other hand, 
the electric furnace is not so well adapted to a two-stage 
process since the yield of carbon monoxide is usually 
small, so that its boat of combustion cannot be utilised. 

Several ml vantages are claimed for the externally 
heated furnace and the two-stage process. Thus by 
eliminating air from the first chamber, a high tem¬ 
perature can be employed without any danger of 
forming the obnoxious colloidal mist of phosphorus 
pentoxido vapour, which will noither dissolve readily 
nor condense completely without the application of 
tho costly Cottrell high-tonsion discharge. Moreover, 
any loss which might arise from tho adoption of an 
additional operation is much more than compensated 
by the elimination of the loss caused through corrosion 
of tho silicate lining of tho furnace by the hot phos¬ 
phoric oxide. The vapours of phosphorus and carbon 
monoxide are then completely separated and the 
former is burned in air while the carbon monoxide 
is used as fuel. 

Whilst a direct comparison of the two methods 
under comparable conditions is not available at 
present, the author inclines to tho viow that the 
wot process is the more economical, whenever it can 
be usefully applied, although the product is apt to 
be less pure. On the other hand, since no steam is 
involved in tho dry proooss, the latter can be adapted 
to tho production of phosphoric acid of any desired 
concentration without the use of evaporation plant. 
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Humus Manufacture 

A GRICULTURE ixi India is by far tho main 
k occupation of its teeming millions, and it is 
a form of agriculture which has not as yet bean 
greatly modified by the impact of British adminis¬ 
tration, or markedly influenced by the development 
in scientific crop-production. The cultivator and his 
family, equipped with little but oxen and abundant 
leisure, wring tt scanty existence out of a small¬ 
holding, which may bo so small that the average 
for a province (U.P.) is only about 2J acres. The 
admirable work of Mr. A. Howard, when director of 
the Institute of Plant Industry at Indore, in the 
advancement of Indian agriculture is well known. 
It was his aim to bring about a revolution in crop 
production by the,gradual introduction of intensive 
methods, to raise production all over India, in dry 
as well as irrigated areas. Through such increased 
production, lie hoped to provide for the social and 
material betterment, of the rural population. 

Tho most important limiting factor in crop pro¬ 
duction in India is unquestionably tho supply of 
organic matter to tho soil as humus, which in turn 
supplies tho crop with tho necessary nitrogen. In 
a lecture entitled “The Waste Products of Agri¬ 
culture” delivered on November 1 ft at the Royal 
Society of Arts, Mr. Howard dealt with the so-called 
‘Indore’ process for the continuous manufacture of 
humus material, by means of which the waste pro¬ 
ducts of the farm are utilised, and their valuable 
constituents made available for tho nutrition of 
crops. After mentioning first the various directions 
in which added humus influences soil fertility, he 
described tho “humus factory'* constructed by him 
at Indore and copied in many other parts of India, 
and indeed to some extent in Africa too. 

In effect, Mr. Howard's process is the formation 
of a glorious ‘shepherd’s pie* of all decomposable 
material on the farm—woods, cotton and other 
stalks, green manures such as sartn hemp, cano trash, 
fallen leaves, etc. The significant part of the process 
lies in tho fact that tho humus factory adjoins the 
cattle shed. The cattle stand on on earth floor 
which absorbs the urine. Tho vegetable wastes are 
usod as bedding for the cattle, and next morning 
this bedding is moved to shallow pits in the factory 
together with “at least a quarter of the cattle dung". 
(This commodity is too valuable os a fuel to be 
squandered in the production of fertiliser.) From 
time to time the earth floor of the shed is dug up 
and replaced. Tho urine-impregnated earth is ground 
up and carefully stored. Portions of it are sprinkled 
over tho vegetable wastes in tho pits, and tho whole 
mass moistened with a slurry made from water, 
wood ashes, urine earth and an inoculum taken from 
on older pit. Thereafter the production of a satis¬ 
factory humus material depends upon proper manage¬ 
ment. Subsequent waterings at frequent intervals 
are most important, otherwise decomposition ceases. 
Complete turning must be carried out several times. 
At the ond of three months, a brown-black product 
is obtained ready for use in the field. 

The process is in effect a refined form of com¬ 
posting as practised by Chinese cultivators for 
centuries. It is now known that for the satisfactory 
decomposition of cellulose materials a certain 
quantity of microbial nutrients must be present, the 
chief of which is nitrogen, for conversion to microbial 
protoplasm. There is indeed a definite and ascertain¬ 


able ratio between carbonaceous material decom¬ 
posed and nitrogen utilised. Most plant materials 
other than groen fresh tissues have a carbon-nitrogen 
ratio much lower than that necessary for their 
decomposition. The urine-earth and dung supplement 
the supply, and so facilitate decomposition. While 
in practice and from expei‘ienoo it may be possible 
to judge approximately tho relative quantities neces¬ 
sary, the Indore process is not necessarily an 
economical one so far as nitrogen is concerned, 
or a particularly controllable one. However, it un¬ 
questionably meets tho needs of Indian agriculture. 
There is no cost apart from labour and, on tho family 
small-holding, this item disappears. Indeed, accord¬ 
ing to Mr. Howard, “The economies of the subject 
in reality concern the transformation of a portion of 
tho abundant leisure timo of the cultivator and of 
his family into valuable humus”. 

Apart from utilising vegetable wastes, the process 
has been modified for the treatment of sewage and 
municipal refuse, and at Indoro City tho waste pro¬ 
ducts of 60,000 inhabitants have been dealt with 
very satisfactorily in this way. This is a more healthy 
and economic method than the trench system 
ordinarily employed in India. 

The manufacture of humus on the same lines 
might be possible even where there is not an abund¬ 
ance of labour running to waste as in India, and, 
according to Mr. Howard, has been in unoonscious 
operation on the grasslands of England, whore the 
well-known effect of tho droppings of cattle in 
stimulating the growth of grass appears to be due 
in part to the conversion of undocayed vegetable 
material in tho sod to humus by reason of tho nitrogen 
of the dung. In his words, “the chemistry of the 
cow-pat remains to bo written”. 

A. Geoffrey Norm ax. 


University and Educational Intelligence 

Cambridge.— The Raymond Horton-Smith prize 
for 1932-33 has been awarded to G. D. Kersloy, of 
Gonville and Caius College. 

Tho Governing Body of Emmanuel College is 
inviting applications for an external research student¬ 
ship which will bo awarded in July 1934. Applica¬ 
tions (with evidence of qualifications, etc.) must be 
sent to the Master in time to reach him not later 
than dune 30. Preference will bo given to candidates 
who have already completed one, but not more than 
two, years of research. Tho studentship must be 
held at Emmanuel College, has a maximum annual 
value of £150, is awarded and normally held for two 
years, but may be renewed for a third. The student¬ 
ship is not tenable by a woman or by a graduate of 
the University of Cambridge. 

Leeds. —Tho title of emeritus professor has been 
granted to the following, who have recently retired 
from the staff of the University : Prof. A, F. Barker 
(textile industries); Prof. J. F. Dobson (surgery); 
Prof, W. Gorstang (zoology); Prof. J. Strong 
(education); and Prof. B. A. Veale (therapeutic*, 
pharmacy and materia medica), 

London. —The following degrees have reoently 
been awarded: D.So. in entomology to T, A. M, 
Nash (private study) for published work entitled 
(1) ‘The Ecology of Qlomnti morriiotw, Westw., and 
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two possible Methods for its Destruction", (2) “A I 
Contribution to our Knowledge of the Bionomics of ! 
Olossina momtorw", (3) "The Relationship between j 
Olossina morsitans and the Evaporation Rate," 
(4) "Note on the Discovery of some Rock.-Paintings 
near Kondoa Irangi in % Tanganyika Territory". 
D.So. in chemistry on L. J. Burrago (King’s College) 
for thirty-one works on “The Sorption of Oases and 
Vapours by Porous Solids". D.Sc. in embryology 
on Aziz Girgis (University College) for a thesis 
entitled “Development of the Heart in the Rabbit" 
(Proc. Zool. Soc Oct. 1930 and June 1933). 


The Institution of Naval Architects is offering the 
following scholarships for competition in 1934 : 
naval architecture, Elgar scholarship (£130 a year 
for 3 years) and Vickers-Armstrong scholarship 
(£150 a year for 3 years) ; marine engineering, 
Yarrow scholarship (£100 a year for 3 years). 
Particulars can be obtained from the Secretary of 
the Institution, 2, Adam Street, Adel phi, London, 
W.C.2. 

The Le Play Society is arranging a visit to Rome j 
during the Christmas vacation under the leadership I 
B of Prof. Hamilton Thompson. This visit will be of 
interest to students of medieval history, while classics 
scholars will have the help of local specialists both 
in Rome and Ostia. Further information can be 
obtained from Mias Margaret E, Tatton, The Lo i 
Play Society, 58 Gordon Square, London, W.C.l. 

The Association of University Teachers has 
an International Relations Committee which has 
organised visits to French, German and Scandinavian 
universities. Last June it convened a conference at 
Exeter attended by representatives of the staffs of 
universities of Germany, Holland, Sweden, Norway, 
Poland, Italy, Ireland and the United States. Some 
observations on this conference appear in the October 
number of the Universities Review. The proceedings 
brought out very clearly a divergence of point of 
view between universities which, like those of Great 
Britain, are still dominated by what may bo described 
as liberal ideology and those in which the traditional 
right of universities to liberty of thought and teaching 
has given place to a nationalism, narrowly economic, 
possessive and truculent, prepared to subordinate 
everything to political ends. Far from being dis¬ 
couraged by the manifestation of such discordant 
views, the Association, believing that the maintenance 
of personal contacts with foreign universities is all 
the more to be desired by mason of such differences, 
is proposing that the summer meeting of its Council I 
shall, when convenient, be given a definitely inter¬ 
national bias by the presence of representatives from | 
foreign universities, and the allotment of some of the 
time to the discussion of some general academic 
question calculated to be of interest to them. The 
same number of the Universities Review has an article 
by C. W, Guillebaud of St. John’s College, Cambridge, 
•describing the activities of the International Student 
Service, an organisation with headquarters at 13 
Rue Calvin, Geneva, and a London office at 3 
Endsleigh Street, W.C.L Formed in 1920 to carry 
on the constructive work initiated by “European 
Student Relief" in 1920, this body has of late been 
busying itself with the relief of distress among 
Jewish, socialist and pacifist refugee students from 
Garjaany. 


Calendar of Nature Topics 

Harmattan 

With the approach of winter in the Sahara, the 
air cools rapidly, barometric pressure rises, and the 
north-easterly wind which is normal in northern sub¬ 
tropical latitudes is re-established along the coast 
of West Africa from French Guinea to the Cameroonsu 
This dry, cool, north-easterly wind, known as the, 
Harmattan, is a great relief after the moist heat of 
tho summer monsoon, and from its healthful effects 
it is locally termed ‘the Doctor*. Originating in the 
desert, it carries a great amount of impalpable dust, 
which often forms a thick haze, sufficient to hide the 
sun and impede navigation on the rivers, and pene¬ 
trates into houses through every crack. Tho Har- 
mattan generally begins towards the end of November 
and continues until about the middle of March, 
interrupted occasionally by short periods of variable 
winds. 

Autumn Bird Migration at Lighthouses 

During autumn and winter, heavy mortality of 
bird migrants occurs at some lighthouses, and though 
the fatalities liavo been considerably lessened at 
certain British lighthouses through the fitting of 
special rest-porchos by the Royal Society for the 
Protection of Birds, numerous records are still 
obtained at this time from birds killed through 
colliding with tho glass of the lantern. In September 
1929, 1,237 birds of 55 species, chiefly warblers, 
wore picked up at the Long Point Lighthouse, 
Ontario, a 1,000 candle power light (Auk, Oct. 1930). 
The first Irish record, and first autumn record for 
the British Isles, of the sub-alpine warbler, was 
obtained from the Hook Tower Lighthouse, Co. 
Wexford, in September 1933 (British Birds , Nov. 
1933). In fog during November and December, 
numbers of fieldfares, starlings, redwings and curlews 
are usually reported from certain British lighthouses, 
and in 1932, the Skerries reported pied flycatcher 
and yellow wagtail as rare visitors on the southward 
passage, while later, on tho gallery, were noted such 
non-perching birds as water-rails, turns ton os, lap¬ 
wings, skylarks and whimbrol ; snipe and woodcock 
wore seen on two occasions. At tho Spurn lighthouse 
on October 12-13, 1931, tho perches wore packed 
with thousands of starlings. The erection of perches 
at the British lighthouses costs £60-£100, the annual 
maintenance is £15-£20, and tho perches are usually 
left in position from the autumn until tho following 
June. 

Autumn and Winter Movements of Moose 

At the end of tho summer season, the elk or moose 
(Aloes americana ), the largest living representative of 
tho deer family (Corvid®), move away from the 
neighbourhood of swamps, rivers and lakes in North 
America for their winter quarters in the higher 
grounds. This is necessitated by the dense, rank 
grass growth of summer no longer affording full pro¬ 
tection, and they seek the forests, where small parties 
may take up quarters in what is termed a ‘moose- 
yard*. 

The destruction of the elk is almost as tragic a 
story os that of the bison, but herds numbering 
about 17,000 find sanotuaiy in Yellowstone National 
Park; and a few miles south, at Jackson Hole, as 
many as 20,000 have been counted in winter* The 
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Izaak Walton League purchased Jackson Hole as an 
oik sanctuary in 1925, but later the Elk Commission 
was organised to save the species. More recently, the 
U.S. Biological Survey, Bark Service and Forest 
Service have studied the Yellowstone herds for food 
habits, migrations, disease and natural enemies, and 
in order to obtain more accurate data of the autumn 
and winter migrations, 150 young elk were capturod 
and marked. 

In North America, the range of tho oik appears to 
have extended originally from about the 43rd to tho j 
70th parallel of latitude (Lydekker), having been j 
reported so far south as Ohio and so for north as the 
Mackenzie Kivor. 

Rabbits and Heather 

While rabbits prefer grass to heather (Cailuna 
vulyaria) as food, tho search for food where the rabbit 
population is large, or persistent harrying on lower 
ground, frequently induces migration to the edges 
of tho moor. As a result, there is generally a noticeable 
degeneration of f’ciiiuua-heath along the inoor-odgo j 
and gruHK'hfvith eventually takes its place. With i 
now burrows and increase of population in tho zone | 
of attack, tho degenerating edge tends to move j 
backwards with increasing rapidity. 

The formation of established rabbit paths between 
the Cailuna bushes, ami the eating down of these 
to a characteristic low rotmded form, is tho first 
step. ‘‘The result of this attack is that the once 
closed Cailuna association becomes more open in 
character, arid various grasses (chiefly Agrostis 
vulgarity and Festuca ovum) the forerunners of tho 
grass-heath association appear in the rabbit tracks 
along with various other plants. At the same time 
Cladonia cocci/era, C. cervicornis, etc., Leucolmjum 
glaucum, Hypnum schreberi, Dicranum acoparium , 
etc., which previously formed a subordinate layer of 
vegetation under and around the once luxuriant 
Cailuna bushes, take on a new and enlarged lease of 
life” (Farrow. J . Ecoh , 4, 1916). Wot weather 
during autumn and winter favours the smothering 
of the reduced heather bushes by Cladonia spp., 
under which decay begins. Any fresh young Cailuna 
stems are nibbled off by the rabbits and ultimately 
the heather is killed. Disintegration follows, and 
finally the remains of the heather plants, together 
with the associated Cladonia, become dispersed and 
a short close turf is formed with a richer flora than 
previously existed. 


Societies and Academies 

London 

Royal Society, November 10. J. W. Cook, E. C. 
Dodds, C. L. Hewett and W. Lawson : The 
oestrogenic activity of some condensed-ring com¬ 
pounds in relation to their other biological activities. 
In all experiments 100 mgm. of substance was ad¬ 
ministered to ovariectomised rats, and the doses 
were afterwards decreased if positive results wore 
obtainod. Certain di-alkyl derivatives of 1 : 2 : 5 : 6- 
dibenz- 9 :10-dihydroanthraquinol, 1-koto-l : 2 : 3 : 4- 
tetrahydrophenanthrono, neo-ergosterol, calciferol, 
ergosterol, 5 : 6 - coupon teno-1 ; 2 - benzan th raconc, 
1 : 2-bonzpyrcno and 1 : 9-dimothylphenanthrone were 
found to be active. Two interesting features of the 
results are (a) the remarkable fact that the oestrus 


phenomena may be produoed by compounds which 
differ relatively widely in molecular structure from 
the natural product, and (6) that it is possible to 
have apparently unconnected biological activities 
associated with tho same molecular structure, for 
two of the substances new shown to bo oestrogenic 
have powerful cancer-producing activity, and another 
one is the antirachitic vitamin, calciferol. Some 
degree of unsaturation seems necessary for festnis- 
producing activity, as was shown by an examination 
of several compounds related to the sterols, some 
saturated, some ethylenie, and some aromatic in 
type. J. W. Cook, E. C. Dodds and A. Greenwood : 
Sox change in tho plumage of brown Leghorn capons 
following the injection of certain synthetic oestrus- 
producing compounds. Intramuscular injection of 
1-keto, 1:2:3: 4-tetrahydrophenanthrone, and 9 : 
10-dihydroxy-9 : 10-di-n-b\ity]-9 ; 10 dihydro-1 : 2 ; 
5 : 0-dibenzanthracene was followed by a definite 
appearance of isolated patches of mi pigment on 
the feathers. Later this developed into a definite 
band aerosH tho feather, producing unmistakable 
demonstration of change from male to female char¬ 
acteristics, as is seen after administration of oestrin. 
W. E. i.e G. Cl auk and G. G. Penman : Tho pro¬ 
jection of the retina in tho luteral geniculate body. 
Tho localisation of tho retina in the lateral goniculate 
body of monkeys has been studied by reference to 
the cellular atrophy which occurs in the nucleus 
after retinal lesions. Atrophy in the geniculate body 
is always found to be quite localised and sharply 
defined after small peripheral lesions. Tho termina¬ 
tion of crossed anti uncrossed optic fibres in different 
cell lamina; is confirmed. The macular area of the 
geniculate body is more restricted than previous 
observations have suggested, and is represented by a 
median sector which is definitely limited to the 
caudal two-thirds of the nucleus. It involvos all the 
cell lamina?. Fibres from the nasal half of the macula 
undergo complete decussation in the chiasma, while 
those from the temporal half remain uncrossed. The 
whole width of the cell laminae in the rostral third 
of the nucleus is concerned with j>oriphcral vision. 

Paris 

Academy of Sciences, October 9 (CM?., 197, 721-800). 
Oh. Maurain and C. E. Brazier : The earthquake 
of October 3, 1933. This earthquake was felt in Paris, 
tho origin being about 120 kilometres away. C. 
Camiohel, L. Escandk, and P. Dupin : Remarks on 
eortain phenomena of lateral contractions in barrages. 
Lucikn Daniel. The curious variations of the 
descendants of Helianthua Dangeardi to the sixth 
generation. S. Iyanaqa : A lemma of elementary 
arithmetic in the demonstration of the general law 
of reciprocity. P. J. Myrberq : A new representation 
of automorph functions. B. Hostinsky : A func¬ 
tional equation which occurs in tho theory of linear 
partial differential equations of the hyperbolic type, 
A. D, Michal and A. H. Clifford : Analytical 
functions which are implicit in abstract vectorial 
spaces. J. Sohkeier and S. Ulam : The group of 
permutations of tho series of natural numbers. V, 
VAlcovici : The equilibrium of a solid supported on 
an elastic surface. A. Gay : The plane movement of 
the incompressible perfect fluid. Jacques Valensi : 
The measurement of the instantaneous velocities 
above a helix. P. J olivet : An auto-exciting electro¬ 
static generator. G. G renet ■ The theory of ferro* 
magnetic powders and the magnetic susceptibility of 
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rooks. 0. Foist : The susceptibility of paramagnetic 
solutions. Experimental evidence in support of the 
view of the author and also of Fahlonbrach, according 
to which the law of Weiss is rigorous and the moment, 
independent of the temperature, can be calculated 
starting from the Curio constant. Andri£ LtiAUTis : 
The ageing of road coatings with a tar base. Study 
of tho effects of various 111101*8 : linely powdered coal 
with about 33 per cent of volatile matter proved to 
bo tho best filler. J. E. Vkkhchaffelt : The law of 
displacement of chemical equilibrimn. W. Graff : 
The thermal analysis of tho system hydrochloric acid, 
boron trichloride. Thermal analysos of mixtures of 
boron trichloride and hydrochloric acid do not indi¬ 
cate the existence of any compound. Meek. Suzanne 
Veil : Discontinuous diffusions in gelatine. Henri 
Mu Tt a our : The causes of the progressive disap¬ 
pearance of diphenylanmio in colloidal powders 
(explosives). G. Schuster : Contribution to the 
detection of adulterations of coco-butter. The 
determination of the index of azolaic acidity. Fr. 
Hahn : A very sensitive reaction for boric acid 
studied in reference to a biochemical problem. Tho 
most sensitive reaction examined was formation of 
the boric acid complex acid with mannitol, using 
bromothymol blue as indicator. The method was 
applied to the examination of a fluid secreted by the 
pistil of a flower containing a trace of boric acid, the 
presence of’ the latter being necessary for tho germina¬ 
tion of the pollen grain. A. Ferret and K. Pkrrot : 
Tho catalysis and transformation of the alkaline earth 
cyanides into cyan am ides. Study of the effect, 
of the nature of the catalyst on the reaction 
CaCl, -f 2NaCN CaN(CN) 4-0 + 2NuCl. I ron, cobalt 
and nickel are tho most active catalysts, platinum and 
manganese rather less active, whilst twelve other 
elements were devoid of catalytic activity. Jacques 
Maroger and Georges Mouribr-Malouf : Now 
remarks on the reconstitution of the paint technique 
of 3 cun van Eyck. R. Ramhaud : Study of the 
a-chloro-vinylacotic compounds. J. Hocu : General 
method for tho preparation of the di- and triarylaceto- 
nitriles, (Ar) (Ar').OH.CN and (Ar) (AO (Ar") C.CN. 
Georges LAvy : The preparation of a new ethyl- 
naphthol. This naphthol is the first known naphthol 
derived from a-ethylnaphtlialene. J. Orcel and 
Mllk. S. CaiuJ:re : Tlie differential thermal analysis 
of the montmoritlonito clays (bentonites). This 
method can detect throe per cent of kaolinite in 
montmorillonito clay. F. Vl^s and Mllk. M. Gex : 
A physicochemical reaction changing after electrical 
connexion with the earth. A. Dauvillier : The 
continuous photo-electric recording of the aurora 
polar is. The apparatus described shows clearly the 
daily variation and allows an exact comparison of 
the auroral and magnetic curves. Lours Besson : 
Tho influence of tho smoke of Paris on the trans¬ 
parency of the air on the outer border and suburbs of 
tho city. An analysis of daily observations of the 
visibility, taken between November and February for 
the five years 1928-32. Paul Becqukrel : The 
growth of mosses in an atmosphere of their own 
making. Five species of moss were placed in a 
nutritive solution and the tubes evacuated and 
sealed. The mosses grew under those conditions, 
giving off oxygen and nitrogen, P. Martens : The 
origin and function of the superficial folds on the 
epideipais of flower petals. Georges Truffaut and 
M. Lefo jin : The influence of the microflora of the 
sbil on the growth of wheat. Auguste Chevalier : 
Adaason, mutationistand evolutionist. J.Costantin j 


Critical remarks on the preceding communication. 
Georges BouRGUroNON : The interpretation of the 
sensibility to heat and pain with the aid of normal 
sensitive cutaneous chronaxy and their variations in 
syringomycly, Henju V ionics and Max Levy ; The 
acid-bast' equilibrium and pregnancy. J. It ah set. 
M. Mauheuceuf, and G. San dor : The study of the 
biological effects of ultra-pressures. The act,ion of 
very high pressures on proteins, (\ Leva urn, 0. 
Horn us, A. Vaisman. and R. Sohoen : Tho presence 
of the syphilitic virus in the ovary of' mice syphilised 
subcutaneously. 

Washington, D.O. 

National Academy of Sciences (Proc 19, 759 -801, 
Aug. 15). J. O. Halford and Leigh 0. Anderson : 
Tho photochemical production of triphenylrnethyl. 
Triphcnylhromomcthano in solution in cyclohexane 
exposed to light from tho near ultra-violet and in 
contact with air or oxygen gives, after several hours’ 
exposure, triphenylrnethyl peroxide. Tho first action 
is probably photochemical, giving free triphenyl- 
methyl, which roads with oxygon to give tho peroxide. 
Chester Stock : An amynodont skull from the 
Kespe deposits, California. Edwin B. Wilson : On 
the invariance of general intelligence. A mathe¬ 
matical discussion of conditions under which 
Spearman's g remains invariant. Margaret Floy 
Washburn : Retinal rivalry as a neglected factor 
in stereoscopic vision. A stereoscope slide coloured 
red on one half and blue on tho other appears purple 
for part of tho time, rod for part of the timo and blue 
for part of the time. On looking at the far edge of 
the illuminated whitened side of a cube standing 
edgeways in a dark room, the side appears to be 
thrust out and drawn back alternately. Those and 
other experiments suggest that, when the visual 
fields of tho right and left eye aro oqual in attention 
value, the stereoscopic effect is due to automatic 
alternation of the retinal fields. H. E. Farnsworth 
and H. A. Rose : Contact potential differences 
between different faces of copper single) crystals. 
The (111) face is positive with respect to the (100) 
after outgassing at a high temperature. The potential 
difference is increased hy outgossing, ami decreased 
by evaporation, which causes etching. The observa¬ 
tions point to an intrinsic potential difference between 
the uneontaminatod crystal faces. Hence a poly- 
crystaJLine surface would give only an average 
contact potential difference. G. A. Mtllkr : Number 
of operators of prime power orders contained in a 
group. C. B. Davenport : Evidences of mail’s 
ancestral history in tho later development of the 
child. The proportions of the child’s body and limbs 
differ considerably from those of the adult. Cross- 
section of chest, upper and lower segments of legs 
and length of foot in the pre-adolescent stage 
correspond with those of adult lower forms ; develop¬ 
ment of the latter has stopped, whereas in man it 
goes on, until in the adult his position as a non- 
aboreal biped is established. Harry H. Laughlin ; 
The general formula of heredity. The formula 
developed is it — / (M, R), where K is the proba¬ 
bility that the pre-indicated or random-selected 
offspring with a given JVf or prediction basis will fall 
within t-Ke selected R or class-range of offspring. It 
is represented by a space-surface callod a ‘manerkon’ 
and generally takes the form of a skew-saddle. The 
data used have been obtained largely from thorough¬ 
bred horses. 
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Forthcoming Events 

[Meetings marked with an asterisk are open to the public.] 
Monday, November 27 

Koval Geographical Society, at 6,30.—W. Harria: 
A Film of the Mount Everest Expedition of 1933. 

University of London Institute of Education, at 
6,30.—Or. E. G. Malherbe (Officer in charge of tho 
National Bureau of Education at Pretoria) : “Some 
Aspects of South African Education” (Joseph Payne 
Lectures) (succeeding lectures on November 29 and 
December 4).* 


Tuesday, November 28 

British Radio Institution, at- 7.30—(at King’s College, 
Strand, London, W.C.2).—T. M. C. Lanco : “Photo¬ 
electric Coll Applications”.* 

Royal Anthropological Institute— (in the lecture room 
of the Royal Society, Burlington House, London, VVM). 
—Prof. J. L. Myren : Huxley Lecture. 

Thursday, November 30 

Kino’s College, London, at 3.—Sidney Smith ; 
“Babylonian Mathematics*’.* 

Friday, December 1 

Institution ok Mechanical Engineers, at 0.—H. R. 
Ricardo : “High-Speed Diesel Engines for Marine 
Service” (Thomas Lowe Gray Lecture). 


Official Publications Received 

Qkkat Britain and Ireland 

Suromarv of Progress of tho Geological Survey of Groat Britain 
and tlic Museum of Practical Geology for the Year 1932. Part 2. 
l'p. lv + 1424 10 plates. (Loudon: H.M. Stationery Office.) 3*. net. 
Proceeding* ol the Royal Irish Academy. Vol. 41, Section B, 
No. 14 : The Petrography of tho Lower Carboniferous Rocks of 
North-East Ireland. By J. H. Adamson and G. F. Wilson. Pp. 179- 
190. (Dublin : Hodges, Figgis and Co.; London: Williams and 
Norgate, Ltd.) l». 

Three Lectures emhodying "A Survey of Modem Inorganic 
Chemistry”, tty Dr. Gilbert Thomas Morgan. Pp. 106. (London : 
Institute of Chemistry.) 

Medical Research Connell. Special Report Series, No. 180 : Medical 
IWs of Radium ; Summary of Report* from Research Centres for 
1932. Pp. 36 +2 plates. (London: H.M. Stationery Office.) 14, net. 

Proceedings of the University of Durham Philosophical Society. 
Vol. 9, Part 2, June. Pp. iv + 47-110 + x. (Newcastle-upon-Tyne: 
Armstrong College.) 6*. 

Proceedings of Urn Royal Society of Edinburgh, Session 1932-1933, 
Vol. 63, Part 3, .No, 21 . Geology and Petrology of the Dolerites of 
Spitsbergen. By Dr. 0. W. Tyrrell and Dr. K. S. Sandford. Pp. 
284-321. (Edinburgh: Robert Graut and Son; London: Williams 
and Norgate, Ltd.) 3s. fW. 

Proceedings of the Cambridge Philosophical Society. Vol. 29, 
Part 4, October 30. Pp. 441-647. (Cambridge: At tile University 
Press.) 7*. 6d. net. 

Proceedings of the Geologists’ Association. Edited by G. 8. Sweeting. 
Vol. 44, Part H, OctolwT 26th. Pp. 227-378. (London : Edward 
Stanford, Ltd.) 5s. 

Mathematical Notes. Edited by Dr. A. C. Altken. No. 28. September. 
Pp, xxill. (Edinburgh : Edinburgh Mathematical Society.) 

Survey of Thunderstorm* in the British Island*, 1025-1936. Summer 
Thunderstorms: Second Annual Report, 1932. Pp. 28 + 4 plates. 
<Huddmflold : Thunderstorm Census Organisation.) 2s, G d. 

Air Ministry : Aeronautical Research Committee : Reports and 
Memoranda. No. 1543 (T. 3400): Wind Tunnel Tests on Aerofoils 
R.A.F. 38 and 48. By K. W, Clark and W. E. Wood. Pp. 8+6 
plates. Orf. net- No. 1644 (T. 3394): Interference of a Wind Tunnel 
■ort a Symmetrical Body. By H. Glauert. Pp. 8 + 8 plates. (Id. not. 
No. 1548 (S. and C. 602): Influence of Wing Elasticity upon Longi¬ 
tudinal Stability. By A. G. Pugsley. Pp. II+ 1 plate. tW. net. 
No. 1540 <1.0.E. 918): Fuel Volatility and Carburettor Freezing. By 
W. C. Clothier. Pp. 14 + 7 plate*, 9tf. net. No, 1660: Reports and 
Memoranda published between 1st April 1932 and 1st September 1933. 
Pp. 7. 6d. net. No. 1655 (T. 3405): Effect of Ailerons on Spinning 
or Bristol Fighter. By A. V. Stephens. Pp. 7+6 plates. W. net. 
{London : H.M. Stationery Office.) 

Journal of tho Chemical Society. October. Pp. 1U +1289-1423+vi. 
{London : Chemical Society.) 

Department of Srtentifl* and Industrial Research. Building Science 
Abstracts. VoL 6 (New Series), No. 0, September. Abstract* Nos. 
14WM653. Pp. 285-324. (London : H.M. Stationery Qffloe.) 1*. M. 
net. 


(Moot Cotnmna 

Cornell University Agricultural Experiment Station. Bulletin 568: 
Ventilation of Poultry Houses for Laying and Breeding Hens. By 
John C. >T uttar, F. L. Fairbanks and H. ElBotafbrd. Pp, 48. BuBetm 
560: Tire Income, Savings and Work of Boys and Girls on Farms In 
New York, 1030. By Howard W. Beers. Pp. 3B. Bulletin 500: 
Insect and other Injuries to Potato Tubers. By G. F. MacLeod and 
W. A. Rawlins. Pp. 14. Bulletin 570 : Soil and Field-Crop Manage* 
ment for St. Lawrence County, New York. Part l: Soils and Field- 
Crops, by A. F. Gustoikon; Part £: Pasture Improvement and 
Management, by D. B. Johnstone-Wallace ; Part 3; Boll Map and 
Boil-Type Descriptions, by F. 8. Howe and A. F. Gustafton. Pp, 52. 
Bulletin 670 : Tho Cornell University Dairy Herd, 1889 to 1028. By 
Henry H. Wing. Pp. 64. (Ithaca, N.Y.) 

Agricultural Experiment Station of the Rhode Inland State Collette. 
Bulletin 230 : The Bffleaey of Pigeon Pox Vaccine in the Vaccination 
of Chickens against Fowl Pox. By John P. Dolaplana and H. O. 
j Stuart. Pp. 8. (Kingston, R.I.) 

Colony and Protectorate of Nigeria. Annual Report on the Geo- 
| logical Survey Department for the Year 1932. Pp. il+36+5 maps. 

(Lagos ; C.M.8. Bookshop ; London : Crown Agents for the Colonies.) 

| 3*. net. 

I Antigua : Colonial Development Fund : Sugar-Cane Moth Borer 
(Diatrira) Investigations. Outline of Work done In Antigua during 
the Year 1931. By Harold H. Box. Pp. 10. Outline of Work done 
in Antigua ami St. Kitts during the Year 1032: Report upon the 
Introduction and Establishment of the Cuban Parasite (Dixophaoa 
diofnwc Townsend. By Harold K. Box. Pp. 11+40. (St. John’s, 
Antigua.) 

Memoirs of the Faculty of Science and Agriculture, Tallioku Imperial 
University. Vol. 5, No. 0, Mathematics No. 6. Pp. 869-304. 
(Taihoku.) 

Contributions to Embryology. Vol. 24, Nos. 139-143. (Publication 
No. 443.) Pp. ill+ 203+ 31 plates. (Washington, D.C.: Carnegie 

Institution.) 

Proceedings of the American Philosophical Society. Vol. 72, No. 6. 
Pp. 285-309 + 25 plates. (Philadelphia.) 

U.8. Department of Commerce : Bureau of Standards. Bureau of 
t Standards Journal of Research. Research Paper 582: Continuous 
| Measurements of the Virtual Heights of the Ionosphere. By T. R. 

; Gilliland. Pp. 141-146+8 plates. (Washington, D.C.: Government 
t Printing Office.) 6 cents. 

Hlnlst re de (’^duration Natlonale. Enqu^tea ct documents rein tils 
ii l'cnMelgncment sup^rieur, 127: Rapport* snr Ic* Observatoires 
nfitronomiques de Provlnoe et les Obsorvatolrea et Institute de 
Physique du Globe, ann6e 1931. Pp. 132. (Parte: Imprimeric 
Natlonale.) 

Studies In West Indian Bolls. 0 : Some Boll Types of Jamaica; 
their Origin, Formation and Agricultural Fellowships. By F. Hardy 
and II. II. Croucher. Pp. 44. (Trinidad: Government Printing 
Office.) 2*. 

U.S, Department of the Interior: Geological Survey. Bulletin 
j 846 : Guidebook of the Western United States. Part F : The Southern 
j Pacific Line*, New Orleans to Los Angeles. By N. H. Darton. l'p. 

I vll + 804 + 40 plates+29 maps. (Washington, D.C.: Government 
Printing Office.) 1 dollar. 

I Commonwealth of Australia: Council for Scientific and Industrial 
Research. Pamphlet No. 46: Australian Export Apple Oases. By 
W. M. Came and R. F, Turnbull. (Division of Forest Products. 

| Technical Paper No. 10.) Pp. 48, (Melbourne : Government Printer.) 

| The Forest Research Institute. D«hra Dun, U.P. Pp. 11 + 12+2 
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Racial Problems and the Indian Census Report, 

1931* 

T HE publication of the Report of the Census 
Commissioner for India in 1931 not only 
marks the completion of a stupendous under¬ 
taking ; but also in its contents, which range far 
beyond the bare facts furnished by the enumerator, 
it serves as a reminder that whatever may befall 
in India in the course of the next generation—and 
it would be an act of extreme rashness to venture 


on prophecy—the contribution of the British 
official to the study of the peoples of India, their 
languages, their history, their customs and their 
institutions, will endure as a “monument more 
lasting than brass”. It little matters whether 
these studies were the outcome of a desire to 
satisfy intellectual curiosity in a country in which 
people, monuments and literature alike prompt 
inquiry into the past, or of the practical necessity 
for an under standing of the intricate ramifications 
of custom and religion in the administration of 
every-day affairs. It is enough that out of those 
inquiries there developed such great undertakings 
as the linguistic, archaeological and epigraphic 
surveys of India, which became the work of govern¬ 
ment departments, or those remarkable compendia, 
the various provincial surveys of tribes and castes. 

It was due to those interests that the Indian 
Census assumed its distinctive character. The 
organisation of the Census has been such as to 
include within its scope from time to time material 
which has given its reports an unequalled value as 
ethnographical documents, while the Commis¬ 
sioners have not failed to avail themselves on 
occasion of the opportunity for discussion of larger 
questions of scientific import affecting the peoples 
of India as a whole. Penally, it may bo pointed 
out that these inquiries, or theories based upon 
them, have played no small part in determining 
the form of the political aspirations of the peoples 
of India, as well as in fostering the growth of a 
consciousness of national unity. Both the theory 
of Aryan supremacy and of the unity and indig¬ 
enous origin of Indian culture have drawn largely 
for their intellectual support on racial theories 
founded on the research of European, and for the 
most part British, investigators. 

The broad results of the Census of 1931 have 
already "been considered in these columns (see 
Natubb, Jan. 28 , p. 100); but it may not be out 


* Census oi India, 1931. Vol. 1: India. Part 1: Report. By Dr. 
J. H, Hutton. To which is annexed an Actuarial Report by L S, 
Vaktyanathan. J*p. av+51S+13 plates. (Delhi: Manager ot Publi¬ 
cations, 1933.) 
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of place to recall Home of the conditions which 
give the Census of India its unique character. The 
Census of 1931, the sixth of the enumerations 
which began in 1881, covered an area of 1,808,679 
square miles, and a population of 353 millions. 
This area, as large as Europe excluding Russia, 
constitutes a sub-continent rather than a single 
country. It includes every variety of climate 
from tropical to temperate, and from arid, where 
the rainfall averages 5 inches, to humid, with an 
annual rainfall of 500 inches. Its inhabitants are 
as varied in their racial characters and their 
languages as in their environment. The census 
returns for 1931 show 225 languages, excluding 
dialects. Nearly three fourths of the j>opulation, 
however, speak Aryan tongues. In culture, the 
people show every phase from that of advanced 
Western civilisation to the primitive hunter and 
food -gatherer of the jungle. 

In introducing his general report, Dr. J. H. 
Hutton, the Census Commissioner for 1931, who 
was seconded for this service from Assam, where 
his work in connexion with the ethnography of 
the hill tribes has conferred a lasting obligation 
on anthropological science, points to the diffi¬ 
culties which stand in the way of any general 
treatment of the mass of statistics resulting from 
the census enumeration. On the other hand, 
regional study, which in India obviously is of j 
essential importance in its bearing upon a number | 
of demographic questions, is precluded, except for 
restricted areas, in the provincial and State 
reports to which reference must be made for more 
detailed information, as the political and adminis¬ 
trative boundaries do not coincide with, and indeed 
in many instances run counter to, the natural 
areas. Dr. Hutton has, theretore, confined his 
analysis and discussion of general questions to 
those relevant to the broad cultural unity of the 
India of to-day, such, for example, as the popula¬ 
tion problem, the interrelation and movement of 
rural and urban populations, migration, the dis¬ 
tributions of age and sex, fertility, occupations, 
literacy and so forth. 

Incidentally, reference is made to changes to be 
observed in Indian custom, which are not without 
importance in their bearing on the political future 
of India. Hinduism continues to gain strength 
through the absorption of the wild tribes, a feature 
to which reference is frequently made in relation 
to their future, but still more often in pressing the 
political claims of Hinduism, On the other hand, 
the changes affecting caste, especially in the 
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matter of personal contact in public places, are 
not regarded by Dr. Hutton as having the signi¬ 
ficance attached to them by some who profess to 
be in a position to judge. Although it would 
appear that a considerable proportion of the caste 
memberB now either take up subsidiary occupations 
or enter occupations other than those allotted to 
them by their caste, in all essentials caste is 
adjudged to be unchanged. 

Important as these topics are in the study of 
Indian demography, they must be passed over 
here with no more than a brief mention in favour 
of what must be regarded as Dr. Hutton’s specific 
contribution to the scientific study of the problems 
of Indian ethnology. This is contained in three 
chapters dealing with language, race and religion. 
They are of a speculative character, as the author 
admits. Opinions may vary as to whether a 
census report may lie the most suitable vehicle 
for the discussion of such questions, which arise 
incidentally rather than directly out of the material 
of the report. In the present instance, in view of 
the line of argument followed, it is a question 
whether discussion may not be premature. On 
the other hand, Dr. Hutton has a noteworthy 
precedent in the theories on the racial and cultural 
dominance of the Arya in the composition of the 
Indian peoples, and on caste, put forward by Sir 
Herbert Risley in his census report thirty years 
ago. These have served as the starting point in 
Indian ethnological investigation ever since. Now, 
however, the time has come, in Dr. Hutton’s 
opinion, for a restatement of the problem in the 
light of more recent research. It is evident, he 
points out, that there was much greater continuity 
in the development of the prehistoric civilisation 
of India than was once thought, nor did that 
development take place in the isolation which 
Risley postulated. 

The dominant factor in Indian archaeological 
and ethnological studies in the last decade has 
been the discovery of the prehistoric civilisation 
of the Indus Valley, which by some has been held 
to confirm and consolidate the position of those, 
especially among Indian theorists, who attach an« 
outstanding importance to the Dravidian, as 
opposed to the Aryan, element in Indian cultural 
history. This theory has indeed been used in 
political argument to advance the claims of 
Hinduism to paramount consideration as repre¬ 
sentative of the traditional India as a whole. On 
the other hand, the exact relation of the Indus 
Valley civilisation to Hie stream of Indian culture 
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and to that of the early Near and Middle East 
has still to be determined, even though discovery 
is rapidly making it more clear almost day by day. 

As the result of an analysis of the archaeological, j 
linguistic and ethnological evidence, Dr. Hutton j 
arrives at the conclusion that the Indus civilisation ! 
is to be assigned to a Dravidian-speaking branch i 
of the Mediterranean race, with possibly some 
Arinenoid admixture, and in an acute study of 
Hinduism in which he assigns its contribution in 
that composite whole to each of the racial elements 
in the Hindu peoples, the prepotent and most 
characteristic features are assigned to the Mediter- j 
ran can rather than the Aryan. It iH significant, 
however, that ho regards this whole as having 
been "built up' locally. 

We cannot enter now upon a consideration of j 
the scientific bases of Dr. Hutton’s conclusions, j 
There can be no question, however, that discussion 
of his views hereafter will not be spared. In their ! 
practical aspect, which in India, where religion 
is the unifying political influence, is never far i 
away, it may be said that the bearing of his 
theories is summed up in this sentence, in which 
he states: “it is not difficult to understand the 
claim of certain politicians that the term Hinduism 
should cover all religions having thoir origin in j 
India, even though we hold that the original impulse j 
came from the Mediterranean or Asia Minor”. i 


The 34 -Hour System of Time Reckoning 

T HE present method of counting longitudes 
east and west from a prime or zero meridian 
passing through the centre of the transit instru¬ 
ment at the Observatory of Greenwich, was 
decided upon at ft conference held in Washington 
in October 1884 at which twenty-five countries 
were represented. The adoption, by international 
agreement, of a prime meridian passing through 
Greenwich, made possible the standard or zone j 
system of reckoning time for civil purposes, j 
which almost every country has adopted. j 

The Washington Conference in 1884 made 1 
other recommendations which did not seoure such 
general acceptance. It expressed the hope that as 
soon as might be practicable, the astronomical and 
nautical days would be arranged everywhere to 
begin at mean midnight. This recommendation 
met with much opposition from astronomers, par¬ 
ticularly from Prof. Simon Newcomb, whose name 
casvted great weight. It was not until after the 
War that it was possible to secure agreement to 
thac change, which was introduced at the beginning 


of 1925 ; the principal national ephemerides for 
the year 1925 and subsequent years have used 
an astronomical day beginning at mean midnight. 
A third recommendation of the Conference was 
in favour of counting the hours of the day from 
zero up to twenty-four hours. This system of 
counting, which avoids the necessity for 'a.m.’aTld 
‘p.m,’, and the ambiguity which results if these are 
omitted, has been adopted in railway time-tables 
and for other purposes in all Continental countries, 
in Canada, the United States, India and else¬ 
where, but it has never come into general use in 
Great Britain. 

The 24-hour system of reckoning time has been 
permanently adopted in Great Britain by the 
Army, Navy and Air Force. It is not without 
significance that the three defence departments of 
the country have all adopted the system which 
eliminates the jjossibilJty of errors likely to arise 
when the hours are counted from 1 to 12 twice 
a day. The advisability of adopting the 24-hour 
system for official and other purposes was con¬ 
sidered in 1919 by a Borne Office Committee, 
presided over by Lord Stonehaven. The Committee 
went into the matter thoroughly, found no 
objection to it and unanimously recommended 
its adoption bv the Post Office and railway com¬ 
panies. But although no legislative action was 
required, no steps were taken to adopt the recom¬ 
mendation. The matter has been raised on a 
number of occasions in the House of Lords without 
definite result. It will come up again for discussion 
on December 7, when a motion, to be introduced 
by Lord Newton, urging the adoption of the 
recommendations of the Stonehaven Committee, 
will be discussed. 

On various occasions there has been corre¬ 
spondence in the Times and other daily papers 
on the subject of this reform. Opinion in favour 
of the change has largely preponderated, and it 
has been significant that those who have opposed 
it have been those having no experience of it, 
whilst those who have had experience of it have 
strongly favoured it. The railway companies 
intimated in 1931 and again in 1932 that they 
were prepared to adopt tho 24-hour system if the 
Government would give the lead. When the 
matter was discussed in the House of Lords in 
1932, the Earl of Lucan, speaking as. the repre¬ 
sentative of the Home Office, stated that “The 
view of the Government is that so far the public 
has not shown that it wants the change”. A 
weaker argument could not have been put forward. 
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but this was the strongest argument against the 
reform that could be found. 

The 24-hour system can be used along with the 
present system. For normal social and business 
purposes, there is little possibility of confusing 
a/m. and p.m.; nor is any alteration of clocks, 
by having a 24-hour dial or by having two sets 
of figures from 1 to 12 and 13 to 24, necessary, j 
If the recommendations of the Stonehaven 
Committee are adopted, the 24-hour system 
would be used by the Post Office for timing letters 
and telegrams, on pillar boxes, etc., and the 
railway companies would use it in time-tables, and 
so avoid the necessity of different types for times 
before and after noon. The public would soon 
become familiar with the system and recognise its 
convenience. We strongly hope that the House of 
Lords will approve the motion to t>e introduced 
by Lord Newton on December 7, and that the 
Government will not delay in giving effect to the 
recommendation. 


Chain Reactions 

( 1 ) Kettenreaktionen . Von Klaus Clusius. (Fort- 
Bchrittc der Chemie, Physik und physikalischen 
Ohemie, herausgegeben von Prof. Dr. A. Eueken, 
Band 21, Heft 5.) Pp. iv-f73. (Berlin: 
Gebriider Bomtraeger, 1932.) 12.80 gold marks. 

(2) The Kinetics of Chemical Change in Gaseous 
Systems. By 0. N. Hinshelwood. Third edition. 
Pp. vii -4 392. (Oxford: Clarendon Press; 
London : Oxford University Press, 1933.) 15#. 
net. 

HE theory of chain reactions was introduced 
in order to account for the abnormally large 
yields which are often found in photochemical 
reactions, when compared with Einstein’s ‘Law 
of Photochemical Equivalence’, according to 
which each quantum of absorbed light activates 
or decomposes one moleeulo of the absorbing 
medium. Thus Bodenstein in 1913 found that, 
in mixtures of hydrogen and chlorine, 10 4 mole¬ 
cules were decomposed by each quantum instead 
of only one. In order to maintain the validity 
of Einstein’s law, he therefore postulated that a 
secondary action took place, in which the primary 
product was regenerated again and again, so that 
an indefinitely large yield of the product could 
be obtained. For the special case of hydrogen 
and chlorine, Nenist in 1918 postulated the 
following mechanism : 

J. Primary reaotion : Cl, 4 Av = 2C1. 


URE 

II. Secondary reactions (reaction chain); 

H, 1 Cl = HC1 4 H, H 4 Cl, 

HC1 4 - Cl, H, 4 Cl - etc. 

III. End of reaction^chain : 

2C1 - Cl, ; 2H « H,. 

In this scheme, atoms of chlorine Arc the primary 
products of the photochemical action. Since atoms 
of hydrogen are not present in the system, the 
conventional double decomposition shown by the 
equation H fl 4 Cl, = [ 2 H 4 2C1] — 2HC1 cannot 
take place and the action can only proceed by 
the action of atoms of chlorine on molecules of 
hydrogen . This action, however, leads to the libera¬ 
tion of an atom of hydrogen for each atom of 
chlorine that is used. Cl 4 H, ----- HOI -f H. This 
atom of hydrogen in its turn can only interact with 
a molecule of chlorine , since atoms of chlorine are 
present only in minimal concentrations, and thus 
liberates another atom of chlorine, H 4 Cl, ~ 
HC1 4 Cl. The primary product of the photo¬ 
chemical change has thus been reproduced and 
the cycle can be repeated indefinitely as a chain 
reaction . If, however, two atoms should happen to 
collide, instead of one atom and one molecule , the 
interaction (in presence of a ‘third body’ to carry 
away the energy of combination) would not give 
rise to a free atom, and the chain would therefore 
be broken. 

Chain reactions can be initiated by the action 
of a-particles or of swift electrons, os well as by 
the action of light ; or the ‘carrier’ may l>e pro¬ 
duced by an ordinary chemical reaction, as in 
Polanyi’s experiments, in which atoms of chlorine 
were produced by the action of dilute sodium 
vapour on chlorine gas, Na 4 Cl, - NaCl 4 Cl. 
The free atoms or radicals thus produced are 
characteristic of ‘material chains’, but ‘energy 
chains’ are also possible, in which an activated 
molecule hands on its energy to another molecule. 
The life of these excited molecules is so muoh 
shorter than that of free atoms or radicals that 
‘energy chains’ are likely to be much less frequent 
than ‘material chains’; but the latter normally 
include also a transfer of energy, since the initiation 
of a chain depends on creating a centre of high 
activity, for example, by bringing about under the 
influence of light an endothermic dissociation with 
a high heat of activation ; and this energy is 
handed on from one atom to another in the ohain. 
The secondary reactions, on the other hand, must 
have a very low energy of activation, in order 
that the chain may be propagated easily, and must 
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either liberate energy or absorb only a small 
fraction of the energy of the initial reaction, since 
otherwise the energy chain would soon exhaust 
itself. If therefore the chains are sufficiently 
numerous, and are not firoken sufficiently often 
(as by reaching the walls of the containing vessel), 
the temperature of the system will rise and the 
action may terminate in an explosion. 

This overcrowding is specially liable to happen 
in the case of branched chains, that is, when the 
probability of reproducing the carrier is actually 
greater than unity; for example, because two 
active molecules are re product^ instead of only 
one, in a reaction in which much energy is liberated. 
The delicate balance l>etween the multiplication 
and the breaking-up of the chains then gives rise 
to some remarkable phenomena, especially with 
respect to the influence of pressure. ThusSemonoff 
established the existence of a lower critical pres¬ 
sure, amounting only to a fraction of a millimetre, 
below which the gaseous reaction between phos¬ 
phorus vapour and oxygen scarcely hikes place 
at all and above which it leads to an explosive 
ignition ; and Hinshelwood and his colleagues 
have established the existence in mixtures of 
hydrogen and oxygen at relatively low pressures 
of an upper and a lower limit of pressure, above 
and below which the reaction is quite slow and 
between which explosion occurs. 

Chain reactions have been of special interest 
in explaining the phenomenon of negative catalysis. 
Thus, it was not easy to understand how the 
oxidation of benzaldehyde or of aqueous Rodium 
sulphite could be checked by the addition of a 
mere trace of an ‘inhibitor 1 until it became clear 
that the oxidation was a chain reaction, which 
could be stopped at the source by poisoning the 
centres at which the chains were initiated, or to 
a large extent suppressed by interrupting the 
ohains at any point in their course. An obvious 
analogy is found in the ability of a limited force 
of polioe to control a widespread conspiracy, either 
by arresting the leaders, or by severing some 
essential channel of communication between the 
conspirators, rather than by attempting to deal 
with them individually. In the cases cited above, 
the correctness of mechanism has been proved 
experimentally by Backstrom, who has shown 
(i) that the photochemical oxidation affects from 
10,000 to 60,000 moleoules for each quantum of 
light that is absorbed, (ii) that when alcohols are 
used as inhibitors they are themselves oxidised, 
hut with unit quantum efficiency, that is, one 


molecule of alcohol is sacrificed for each chain 
that is interrupted. 

(1) The fascinating topic of chain reactions, 
which figured largely in tho Faraday Society's dis¬ 
cussion on '‘Homogeneous Catalysis” in Cambridge 
in 1928, forms the subject of a monograph by Clusius 
in Euoken’s well-known series. An excellent intro¬ 
duction is followed by three special sections 
dealing with (i) “Stationary Chains”, especially 
those which an* concerned with the halogens and 
with oxidation, (ii) “Non-stationary Chains”, in- 
| eluding the phenomenon of critical pressures of 
! explosion, and (iii) “Influence of Traces”, including 
| the phenomena of positive and negative catalysis, 

I and tlie special case of ‘anti-knocks’ in the internal 
combustion engine. Four pages of references com¬ 
plete a most useful review of this important subject, 
i (2) In the third edition of Hinshelwood’s book 
j on “Kinetics of Chemical Change in Gaseoua 
1 Systems” a chapter on “Chain Reactions 1 ', which 
j made its first appearance in the second edition 
i only four years ago, has now been expanded from 
! 20 to 50 pages. Other features of the third edition 
j are a new chapter on “Homogeneous Catalysis”, 
j which occupies some 30 pages of the text, and the 
j addition to the* intnxluction of 20 pages on “Some 
j Quantum-Mechanical Considerations”. The new 
chapter is of interest on account of its repudiation 
of Ostwald's analogy of a catalyst as a lubricant, 
in favour of the analogy with “a by-pass road with 
easier gradients’ 1 , and for a critical review of the 
influence of moisture, as a catalyst for homogeneous 
reactions ; the behaviour of solutions (which the 
author has recently investigated extensively in 
collaboration with Moelwyn-Hughes) is also dis¬ 
cussed in this chapter. As regards the section on 
“Quantum Mechanics”, the reviewer cannot im¬ 
prove upon tin* author s own picturesque comment 
at the end of the second paragraph of the new 
preface. 

Some apology is perhaps needed for reviewing 
under the heading of “Chain Reactions” a book 
which deals with a much wider field ; but the 
citation in both publications of three papers in the 
Proceedings of the Royal Society under the names 
of Hinshelwood and Clusius is perhaps a sufficient 
justification for including them in a single review. 

As evidence of the absurd prices that are now 
being charged for German publications, it may be 
noted that an unbound pamphlet of less than 80 
pages is quoted at a higher price than a well-bound 
and excellently printed book of nearly 400 pages. 

T. M. L, 
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Agriculture in the Southern United States 
History of Agriculture in the Southern United 
States to I860. By Lewis Cecil Gray, assisted 
by Esther Katherine Thompson. (Publication 
No. 430.) Voi. 1. Pp. xix +567. Vol. 2. Pp. 
ix+569-1086. (Washington, D.C. : Carnegie 
Institution, 1933.) n.p. 


T HE real history of agriculture in the southern 
United States began with the planting of 
the first crops by English colonists in Virginia in 
1586, and from then onwards the pioneer farmers 
made their wav by experiments along economic, 
biological and physical lines, until the present-day 
system of agricultural policy was evolved. Since 
1908, Dr. Lewis Gray has been engaged in collect¬ 
ing and collating a wealth of material dealing with 
every aspect of this agricultural progress, and his j 
published volumes make a permanent contribu- j 
tion to economic history, agricultural economics, ; 
technical agriculture and to the general social and J 
political history of the South. | 

Geographical expansion and the beginnings of ! 
agricultural development progressed together 
throughout the colonial period, when such in- ! 
dustries as lumbering and the production of 
tobacco, rice and indigo were gradually developed. J 
The necessary labour was assured by the evolution i 
of the plantation system, at first based on in- j 
dentured servitude of white people, and later on 
the forced labour of introduced African slaves. 
The slave trade became an integral part of the | 
life of the South, and agricultural policy and the 
problems of slavery were intimately interwoven. 

In the post colonial period, from 1785 onwards, | 
the cotton industry assumed increasing import¬ 
ance, and sugar was also cultivated in addition 
to other long-established crops. As geographical 
expansion and regional development continued, 
the agricultural problems of the older settled j 
districts became more marked with the increasing j 
areas of soil exhaustion, and the depressing 
influence of western competition. These conditions 
led to attempts at agricultural and economic 
reorganisation, culminating in the agrarian move¬ 
ment of the middle of the nineteenth century, j 
when conventions and committees endeavoured to ' 
put the agricultural industry on a sounder basis. 

The presentation of the mass of detail is done i 
in such interesting style that doubtless many will 
be led to read from cover to cover, while detailed 
indexes of contents, charts and tables render the 
book of inestimable value as a work of reference. 


The Interpretation of Life 

(1) The Universe and Life . By Prof. H. 8. 

Jennings. (The Terry Lectures.) Pp. v+94. 

(New Haven, Conn.Yale University Press ; 

London: Oxford University Press, 1933.) 7s. 6d. 

net. 

(2) The Coming of Man: was it Accident or 

Design‘i By R. Broom. Pp. 238, (London: 

H. F. and G. Witherby, 1933.) 10s. 6d. net. 

(1) r I '‘HOSE who had the privilege of listening 
A to the three lectures given by Prof. 
H, S. Jennings in Yale University, and now 
published in book form, must have found that his 
closely-woven argument demanded their keenest 
attention. “The purpose of these lectures,” Prof. 
Jennings has written, “will be to show what 
positive outlook on life and the world is given 
by the study of biological science ; and how this 
differs, if at all, from the outlook based on physics”. 
In brief, these lectures represent the creed of one 
who is rightly regarded as one of the outstanding 
biologists of our time. 

Prof. Jennings holds that the study of biology 
“lends no support to the doctrine of indeterminism 
that has become so rife in certain branches of 
physical science 1 *. Man may still hope for progress 
in body, mind and morals, for Nature's methods 
are really those of experimentation—ever leading 
on to now and more elaborate combination of 
characters and of qualities. He also holds that 
there are evidences of design everywhere, but the 
biologist, who seeks to explain contrivances in 
plants and animals by assuming the existence of 
an arch-designer, has to meet the still greater 
difficulty of explaining how such a contriving 
power came into being. The power of design is 
inherent in living matter. Further, Prof, Jennings 
maintains that there is no fact known to biologists 
which justifies the expectation of the return of 
life to things once dead, or the possibility of the 
human spirit existing outside the living human 
body. 

These lectures are marked not only by great 
felicity of phrase but also by the manifestations 
of a courageous mind which has done its best to 
free itself from animus and emotion. 

(2) This is the third book which Dr. Robert 
Broom has published since 1930. In the “Origin 
of the Human Skeleton” and in “The Mammal* 
like Reptiles of South Africa”, he has drawn upon 
knowledge obtained during the many years he 
has devoted to the investigation of the fcwriKferous 
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bed* of South Africa. In the present work, “The 
Coming of Man”, he again utilises his South 
African experience to elucidate the agencies which 
have brought about the evolution of man. 

Dr. Broom differs from ‘most writers on human 
evolution in supposing that man did not emerge 
from an anthropoid state until a comparatively 
late geological date, namely, lower Pliocene? or 
possibly upper Miocene. Further, he regards 
Australopithecus as by far the most human of 
anthropoids so far discovered, and states that “a 
higher primate allied to Australopithecus , . . j 
started the line that led to man”. I 

Dr. Broom is particularly interested in the I 


agencies and forces which brought about human 
evolution. In his introduction, he gives his readers 
due warning as to the line of argument he is to 
adopt. “I fancy I can trace intelligence behind 
it all,” he writes. Then he adds (p. 12), “We 
seem to see many agencies at work, some bene¬ 
ficent, some malignant; but amid it all some 
power has guided the main evolution to man". 
Chap, vii is devoted to the powers which are 
invoked by Dr. Broom ; the title given to this 
chapter, namely, “The Possibility of a Spiritual 
Agency'*, will give some indication as to the 
kind of power invoked—one which will appeal to 
the theologian rather than to the scientific worker. 


Short 

Studies in the. History of Ophthalmology in England 
prior to the Year 1800. By R. Rutson James. 
(Published for the British Journal of Ophthal¬ 
mology.) Pp. x+255 + 0 plates. (Cambridge : 
At the University Press, 1033.) 15$. net. 
Medicine is both an art and a science. To those 
who are most interested in it as a science, the 
history of medicine is peculiarly lacking in inspira¬ 
tion. Even from this point of view ophthalmology, 
perhaps by virtue of its dependence upon optics 
and neurology, is less sterile than most other 
branches of the subject. Even in the thirteenth 
century Robert Grosseteste “neglected altogether 
the books of Aristotle and by his own experiments 
. . . employed himself in the scientific questions 
which Aristotle had treated”. But most of the 
ophthalmologists of whom the author writes in 
this admirable book were advertisers and quacks. 
This is true of most of the Royal oculists of the 
eighteenth oentury, such as Sir William Read, 
Queen Anne’s oculist , who was the son of a cobbler, 
and his successor, Roger Grant, who “rested his 
pretensions to practise ophthalmology on the fact 
that he had lost an eye in the Emperor’s service 
in the continental wars ; thus reversing the case 
of the gladiator alluded to by Martial: 

Oplomachus nunc ea, fueras ophthalmicus ante. 
Feoisti medicus quod facis oplomachus.” 

The most astounding of all was the Chevalier 
Taylor, oculist in ordinary to George II, whose 
extraordinary oareer, recounted by the late George 
Goats and reprinted here, reveals almost incredible 
effrontery. He had all the qualities of a perfect 
charlatan—“except ignorance, and this is his chief 
eondemnation”. 

The book is an excellent piece of historical 
research and of suoh varied interest as to read in 
parts like a romance. It must not, however, be 
concluded that it is solely concerned with the 
vagaries of Quacks. The specialist will find in it 
landmarks in the development of the treatment 
of the chief diseases of the eye, notably oataract. 


Reviews 

(1) Sailplanes: their Design , Construction and 
Pilotage. By C. H. Latimer Needham. Pp. 
xx+208+ 26 plates. (London: Chapman and 
Hall, Ltd., 11)32.) 15s. net, 

(2) Gliding and Motorless Flight, lly L. Howard- 
Flanders and C. F. Carr. Second edition. Pp. 
xiii + 145 + 30 plates. (London: Sir Isaac 
Pitman and Sons, Ltd., 1932.) Is. 6d. net. 

These volumes will be welcomed by those who, 
like the reviewer, sometimes wonder what is the 
aim of gliding enthusiasts—sport or scientific study. 

(1) Mr. C. H. Latimer Needhams book 
suggests the latter, and as a founder member of 
*the British Gliding Association and chairman of 
its Technical Committee, his qualifications to 
write from such a point of view are unquestionable. 
Yet his book is weak, principally because it is too 
ambitious. It gives the impression that it has 
been pruned drastically and suffers from the sins of 
omission rather than of commission. For example, 
a discussion on the distribution of air loading on 
a wing omits to mention the possible alteration 
due to twist. This might easily be vital upon very 
high aspect ratio wings, the type always found 
on gliders for reasons of aerodynamical efficiency. 
Again, the part devoted to stressing is inadequate 
as an instruction to anyone contemplating design¬ 
ing a glider. The part of this dealing with air¬ 
worthiness requirements is good, in that it 
emphasises the discrepancies between the strength 
requirements of different countries. The book 
can be recommended to a reader who wishes to 
begin to understand the technical points, that is, 
to do something more than mere aerial tobogganing. 

(2) This book is in a different category. It is 
evidently meant to be a practical instruction 
manual, containing chapters on training, organising 
clubs, care and maintenance of gliders, etc. It 
fails because so much space has been given to 
purely popular writing, that might better have 
been devoted to a more detailed discussion of 
the subject matter in the technical chapters. 
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Recent Advance.s in Radium . By W. Roy Ward 
and A. J\ Durden Smith. Pp. viii+324. 

(London : J. and A. Churchill, 1933.) 21*. 

This volumo is a valuable addition to Messrs. 
Churchill’s “Recent Advances” series, and comes 
at an appropriate time, for it is true to say that a 
balanced, readable and competent account of the 
possibilities of radium therapy was never more 
necessary, both for the medical profession and for 
the public. The first part of the book deals with 
the occurrence and extraction of radium, its 
physical properties and their measurement, its 
mode of action on the tissues, radio-resistance 
and -sensitivity, and the intricacies and difficulties 
of dosage. The different typos of applicators— 
surface, needles, tubes and bomb -and the screens 
employed are gone into in detail, as well as the 
methods for the protection of radium workers. 

The second part deals with the treatment of 
cancer in the more important sites, and discusses 
the methods and results of the principal radium 
institutes of the world. A cursory survey of those 
chapters reveals the source of the popular belief 
in a specific destructive or curative action of 
radium in cancer, by a natural misinterpretation 
of its selective action in new growths of certain 
organs and types, but it is inconceivable how any 
medically educated person can lend support to this 
disastrous opinion. The limitations imposed by 
the varying radio-sensitivity of the normal tissues, 
as well as of new growths, are constantly brought 
into prominence by the authors, as the basis of 
the selection of the method of choice (surgery, 
radium, X-rays) in tho cancers of various organs. 

The third part deals with the use of radiunu 
in the treatment of a variety of non-malignant 
conditions. J. A. Murray. 

Modern Electric Clocks : Principles, Construction, 

Installation and. Maintenance. By Stuart F. 

Philpott. Pp. vii+215. (London: Sir Isaac 

Pitman and Sons, Ltd., 1933.) 7*. M. net. 

This pioneer of the electric clock was Alexander 
Bain, whose patent was taken out in 1840. He was 
'soon followed by others, and in 1851 C. Shepherd 
installed in the Great Exhibition a large electric 
clock having one great dial in tho transept and 
two others at the ends of the building. Speaking 
of this and other clocks, Timbs said : “the applica¬ 
tion of electricity to the measurement of time for 
the purposes of the Great Exhibition was an 
appropriation in every way accordant with the 
spirit of the grand solieme of enlightenment as 
well as with the genius and skill evinced in the 
Great Building itself.” Shepherd’s clock attracted 
a good deal of attention and since then electric 
docks have been extensively used in warehouses, 
factories, railway stations, offices and ships, and 
many types have boon evolved, with all of which 
Mr, Philpott deals. 

Among the latest and most useful electric clocks 
are the synchronous motor clocks, the current for 
which is obtained from alternating current mains. 
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This development has been rendered possible in 
Great Britain only by the frequency standardisa¬ 
tion brought about by the Electric Grid. “Where 
time-controlled alternating current is available,” 
i says Mr. Philpott, “the synchronous motor clock 
| is the best proposition for domestic time-keeping. 
Accurate time within a few seconds of Greenwich 
is assured and all the clocks indicate alike.” Five 
such docks ran be run for 200 hours or more for 
one electrical unit. Mr. Philpott’s book is clearly 
written, well-illustrated and thoroughly practical. 

Social Development in Young Children : a Study 
of Beginnings. By Dr. Susan Isaacs. Pp. 
xii 4 480. (London: George Routledgo and 
Sons, Ltd., 1933.) 15*. net. 

An outstanding characteristic of this book is its 
| consistently maintained scientific outlook. For 
j tho author, facts are facts, even though they 
| come within the category of things that are not 
i 'nice’. But more than this, the survey of facts, 
in the form of records concerning actual children, 
j precedes any attempt at interpretation and 
j generalisation. In other words, in the author’s 
j hands the study of children passes the stage of 
| mere opinion based upon a slender stock of 
1 observations, and reaches the stage of a real 
inductive inquiry. Though the main purpose of 
! the investigation is simply the advance of know¬ 
ledge, yet the author has some wise advice to 
give by the way to experienced teachers and to 
intelligent parents. She is clear, for example, 
that “tho explosive material of the unconscious” 

I can be safely touched only by the trained analyst, 
and she is cautious in her statements about the 
amount and kind of psychological instruction that 
is good for the amateur. Critical appreciation of 
s her work must be left to the journals which 
I specialise in child study; but we desire to 
recognise the value of this book as an example of 
scientific method applied to an elusive subject of 
inquiry. It worthily succeeds her former work on 
“Intellectual Growth in Young Children”. 

! Organic Syntheses: an Annual Publication of 
Satisfactory Methods for the Preparation of 
Organic Chemicals. Vol. 13. W. H. Carothers, 
Editor-in-Chief. Pp. vii4-119. (New York: 
John Wiley and Sons, Inc. ; London : Chapman 
and Hall, Ltd., 1933.) 10*. 6d. net. 

Tins thirty preparations described in this volume 
are characterised, as usual, by their variety. 
Organic reagents, for example, range from that 
old favourite, methyl iodide, to representatives of 
the newer technique, such as 2, 4-dinitrophenyl- 
! hydrazine and perbenzolo acid (made from benzoyl 
! peroxide and sodium methylate by an improved 
procedure). Among other interesting substances 
contained in the selection are azelaic acid, diphenyl 
triketone, Ph.CO.CO.CO.Ph, p-fluorobenzoio acid, 
and tricarbomethoxymethane, CH(CO,CH # ),. The 
appended index oovera volumes 1(4-13 of the 
series. R. 
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The Status of Psychology as an Empirical Science* 

By Pkof, F. Avelino 


AN empirical science js cither one which, as 
aX the term implies, is supported by the 
evidence of the senses, or one which is built up 
out of the elements of experience. Physical science, 
beginning and ending in sensory phenomena, is an 
example of the first kind ; psychology an example 
of the second. But the ordinary use of the term 
‘empirical’ limits experience to that of a sensory 
nature. My plea is that this limitation is an 
arbitrary one and due to a philosophical prejudice. 
There is more in experience than sensory elements. 
Apart from the self and its states, affective and 
volitional, there are thought-things as well as 
sensed-things, relations as well as elements, cor¬ 
relates as well as original fundaments, in experience. 
The universe of physical science, for example, con¬ 
sists of thought-things ; it is a conceptual universe 
erected on the foundations of a sensed one. 

The external world, as presented to us by c*on- 
- temporary science, possesses none of the glamour 
and richness with which it is clothed ill sensory 
ex))orienrc. It has no colour, nor sound, nor odour, 
nor warmth, nor extension, nor shayns nor material 
substance. Yet the physicists would tell us that 
they are dealing with ‘reality’ ; and that reality’ 
in itself is not what we naively suppose it to be. 
The world that lias successively been conceived 
as a world of extended and solid objects, a world 
of atoms, of electrons and protons, of wave 
motions, is more physically ‘real’ for physics than 
the everyday world in which we consciously live. 

In directing attention, however, to the distinc¬ 
tion, it is not with the view of appraising the 
rolative x degreos of ‘reality’ of thought-things and 
sensed-things. It is in order to point out that both 
do in fact occur in our experience taken as a 
whole. A perfect mathematical plane triangle, 
when an object of thought, although the result of 
a purely mental process, and never encountered in 
any sensory fashion whatever, is an experience 
just as much as a seen or felt (and mathematically 
imperfect) triangle cut out of wood or paper is. 
Each is referred to ‘some thing’ ; but both are 
experiences, whereas the ‘some things’ are not. 

Empirical and Exact Sciences 

Just as the sciences of Nature, concerning 
themselves with sonsod-things, make a selection 
from among our experiences, omit many, and 
abstract from the fact that they are experiences 
of ours, so other sciences, concerning themselves 
with thought-things, make another selection of 
experiences, and consider them as if they also 
were independent of us. The former sciences 
derive the force of conviction with which they 
impress us from the fact that they are ultimately 
based upon the evidence of our senses—‘seeing is 

• Fwm the prMtdeaUal Address before Section * (Pwohotagy) of 
British AMootatiot), delivered At Leicester On September a 


believing’. The latter likewise convince us by their 
proofs, because their conclusions evidently follow 
from their premises—‘There is no proof like a 
mathematical proof’. The point to be stressed 
again, however, is that both these kinds of science 
arc selective of their material and leave out of 
account much experience which, as such, is as 
good as any other. If seeing is believing, and 
mathematical proof convincing, the immediate 
living experience of myself knowing and feeling 
and willing is most impressive of all. Such 
experience is not merely believable or convincing ; 
it is indubitable. 

1 suggest that these neglected experiences 
arc necessary to explain the constructions of 
the empirical sciences of Nature; and I further 
suggest that it is psychology, concerned with 
the totality of experience, objective and sub¬ 
jective alike, and making no abstraction from 
the fact that it is experience, which provides 
an account of the empirical origin of principles 
of systematisation and explanatory concepts 
which are used in the other sciences. Though these 
principles and concepts are abstract, and Indeed 
vary in degrees of abstraction, they are and must be 
abstracted from something ; and if that something 
is not the sensory material with which physical 
science deals, then it must be discovered in some 
other region of experience. 

To support this contention it is not necessary 
to have recourse to innate idoas ; for it can be 
shown that observable montal processes, other 
than the apprehension of sensory experience, can 
account for the facts. These processes are the 
apprehension and abstraction of relations between 
any experiences, the production of correlates in 
respect of any experience, and the immediate 
awareness of the self energising, or being in one 
way or another busy with its objects. 

Classification 

The first step taken in any empirical science is 
to examine, describe, and classify the objects, or 
aspects of objects, with which it deals ; such 
classification being made on the principle of simi¬ 
larity and difference, which does not involve 
inference, but depends upon the immediate 
experience of relations. The first step in psychology 
will accordingly be to observe, describe, and 
classify mental processes as such. Psychologists 
are fairly well agreed on the broad classification of 
these processes under the three heads of cognition, 
affeotion and conation, or knowing, feeling and 
willing, as aspects or actualisations of the self. 

Classification, however, does not merely mean 

S tuping together: it means separation as well. 

us cognitive processes separate into sensory 
perception, conception, judgement, reasoning and 
remembering, for each of which a different 
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explanatory concept may be needed. Similarly, 
different concepts may b© necessary to explain the 
experiences of desire, resolution, impulse and 
striving, whether they are classed under two heads 
or one, and no matter how closely one may be 
involved in the other. 

Structural Analysis 

The next step consists in the finer structural 
analysis of the phenomenological data. In psycho¬ 
logy, this means the further splitting up of the 
products of mental processes. On analogy with 
the procedure of the chemist, who analyses a 
chemical compound into its constituent elements, 
or of the anatomist, who dissects out the fibros of 
a nerve trunk, the psychologist analyses a percept, 
memory, emotion or will-act. The proverbial seen 
orange yields in such an analysis sensory factors 
of an elementary kind— colour, odour, sapidity, 
smoothness, and the like. It cannot be said, how¬ 
ever, that these are all actually seen, any more 
than tho thinghood with which the orange is 
invested in our thought. Apart from the shape 
and colour, all the rest comes from other experience 
than visual. It has lieen objected that such 
analysis destroys the mental ‘whole’ so analysed, 
just as chemical analysis destroys the compound 
or anatomical dissection the preparation. Indeed, 
even though we are unable to separate one sensa¬ 
tion from another in a percept, and can only 
distinguish them in our thought, this objection 
holds good. For, if we think the sensations 
separately, and thou attempt to add them together 
conceptually, we discover that the mere sum of 
sensations is not the equivalent of the percept. 
This objection has been urged particularly against 
the work of the introspoctionist schools, as if they 
were concomod only to find the mental elements 
out of which all consciousness was once supposed 
to bo compacted. But introspection has discovered 
more than the mere sensations that have been 
distinguished. It has found relations which obtain 
between the sensations, as well as relations obtain¬ 
ing between abstract concepts, and between 
concepts and jrarcepts also. 

A similar consideration might be developed in 
respect of the psychology of volitional processes. 
The elements that enter into processes of 
resolution and attainment, and of choice, are 
analysed. But it would be a mistake to think that 
these elements, so analysed, when conceptually 
put together again, are the equivalents of the will- 
processes. Here also are discovered relations 
which obtain between them ; among which is that 
most important of all real relations, namely, that 
of cause, which is so closely identifiable with the 
self. It is in virtue of this relation that a will-act 
from beginning to end is constituted as a temporal 
whole. If one keeps in mind the fact that both in 
spatial and temporal ‘wholes’ neither the sensory 
and volitional elements nor the relations occur in 
isolation, this procedure of structural analysis is 
justified. 


Functional Analysis 

A further step is to discover by functional 
analysis the conditions or laws of occurrence of 
the various events with^ which the science is con¬ 
cerned . In psychology, this has meant in the past 
the attempt to relate physical stimuli and their 
intensities with psychological occurrences, as in 
the case of Weber’s Law ; or to relate physiological 
events with psychological ones, as in the localisa¬ 
tion of sensory and motor functions in definite 
areas of tho cortex, or conative and emotional 
changes with the physiological disturbances indi¬ 
cated by the pneumograph, sphyginograph or 
psychogalvanometer. The establishing of such 
relations between physical properties and physio¬ 
logical processes, on one hand, and psycho¬ 
logical processes, on the other, requires, however, 
that we shall already have taken a step away from 
the empirical point of view in the first sense of the 
term ; for here we are trying to equate a sensory 
experience with a thought-object, physical or 
physiological. This involves much conceptual and 
inferential procedure. 

These inferential procedures, however, are 
thoroughly justified if we admit, as I think we 
must, that not only sensory experience but also all 
experience must bo taken into account ; and then 
we must concede a like right of citizenship to 
whatever we are able to discover within it. As 
we have seen, we find thought-objects as well as 
sensed-objects and relations both ideal and real. 
Above all, we find an active self busy with all 
these mental objects and relations in the various 
ways of sensing, thinking, feeling, willing, striving, 
and the liko. It is in this complete, unselected 
experience that we discover the experiential 
grounds for all our inferences. 

Explanatory Concnpts 

The last step is to find explanatory concepts to 
cover all the data. Like the conditions and laws 
of occurrence—for indeed they are reached by the 
same process of functional analysis—these may 
be physical, physiological or psychological. For 
the most part those that have been advanced 
have boen physiological—special sensory organs, 
local cortical areas, inhibition centres, association 
fibres, resistance at synapses, drainage of neural 
energy, and so on. There can be no doubt that 
some of these concepts are illuminating for psy¬ 
chology, but again at the price of abandon¬ 
ing the purely empirical point of view in the first 
sense of the term, and borrowing from experience 
other than sensory in order to make explanatory 
use of them. Indeed the experience from which 
the loan is taken is precisely that for which no 
physiological explanatory concepts are available. 
While we may accept engrains as the physiological 
reading of retenuveness, association fibres as 
correlated with the linkages between ideas, and 
the like, there is no suggestion forthcoming fropi 
physiology as to what may be the ph^sHo^oal 
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bases of becoming aware of experience, abstracting 
relations, producing correlates, the volitional 
control of mental process, or the intimate and 
immediate awareness of self. 

The physiological phenomena, like the physical 
ones, do not oontain the principles of their own 
explanation within themselves. When we examine 
the segmentation of a cell under a microscope, we 
conceive of it as a process going on in an existent, 
material and unitary thing. Whence do these 
concepts of existence, matter, unity and thing- 
hood oome ? When wo stimulate the nerve of a 
nerve-muscle preparation and notice a contraction 
of the muscle, wo conceive of the event as a causal 
one. Whence did we derive our notion of oause ? 
When we measure the intake and output of a living 
organism, we do so in terms of energy. From what 


experience is that concept of energy taken ? The 
ground of none of these concepts is to be found in 
any one, nor in the sum total of observations made. 
All these and like beliefs are inferences from the 
phenomena, made in virtue of experiences of 
another kind. Physiology, accordingly, like physics, 
is an empirical science in the first sense because 
it concerns itself with certain selected sensory data; 
in so far as it is explanatory, it is an inferential 
science. It is none the worse for that, however, 
even if it must borrow some of its concepts from 
psychology. The point is that, generally without 
acknowledgment, it does so borrow from psychology 
in order to establish the very constructions it offers 
to reloan to that science as explanations of mental 
events. 

{To be continued .) 


Progress in Electrical Communication 


I T is becoming almost commonplace to remark 
that the growth of modern civilisation has been 
' dependent to a very considerable extent upon the 
progress made in the art of communication, and, 
in particular, upon the facilities provided by 
electrical communications in linking together por¬ 
tions of the earth geographically remote from one 
another. The British Empire, with its widely 
distributed interests, has special need of efficient 
long-distance communication, and it is perhaps, 
therefore, significant to recall how large a part 
Qreat Britain has played in the development of 
that special branch of science which has nowadays 
earned the title of “communications engineering”. 

On the occasion of the ninth annual Norman 
Lockyer lecture of the British Science Guild, 
delivered on Thursday, November 23, Prof. E. V. 
Appleton gave a discourse on “Empire Communi¬ 
cation” in whioh he outlined the growth and 
development of both wire and wireless communi¬ 
cation as employed to meet Imperial needs 
(British Science Guild, 6 John Street, Adelphi, 
London, W.C.2. 1#.). At the beginning of the 

lecture, the audience was reminded that the first 
two great pioneer achievements in long-distance 
communication were concerned with the linkage 
of Great Britain with her oldest colony, Newfound¬ 
land. For, in August 1858, cable communication 
was first established between Valencia in Ireland 
and Trinity Bay, Newfoundland ; while in Decem¬ 
ber 1901, Marconi’s signals from Poldhu, in Corn¬ 
wall, were successfully received across the Atlantic 
by means of a kite-aerial at Signal Hill, also in 
Newfoundland. In this manner was demonstrated 
the potentialities of the two methods of electrical 
communication, one making use of an electric 
current guided along a copper conductor, while 
the other utilises the propagation of free electric 
WAtee. In spite of the intense controversy whioh 
haw at timbe taken place on the relative advantages 
of communication by submarine cable and by 
wireless tranriuission, experience has shown gener¬ 


ally that each system, in its own particular sphere, 
supplements rather than competes with the other. 

Empire Cable Services 

With its advantageous start of nearly half a 
century, it is natural to find that the submarine 
cable had practically interlinked all parts of the 
British Empire by the time that wireless communi¬ 
cation was able to offer a practicable alternative. 
Following the laying of several Atlantic submarine 
cables, similar links were established between 
England and India, Australia, New Zealand and 
all parts of Africa, in the development of Imperial 
communication. More than half the world’s long¬ 
distance cables now forms part of the great British 
merger known as Cables and Wireless, Ltd. (the 
holding company), and Imperial and International 
Communications, Ltd. (the operating company). 

Lord Kelvin was responsible for initiating the 
electrical methods and many of the instruments 
used in submarine cable telegraphy ; and essen¬ 
tially the same basic principles, of oourse with 
vastly improved technique, are still employed 
to-day. In the early days, sending was done with 
a special form of Morse key, whereas to-day auto¬ 
matic methods arc omployed at both ends for the 
transmission and reception of messages. Much 
of this terminal equipment is, of course, equally 
adaptable to wireless telegraphy stations, and in 
this sense the younger branch of the communi¬ 
cation family has benefited by the experience and 
technique developed by its senior members. 

After it was thought that the speed of signalling, 
and thus the message-carrying capacity, of the 
submarine cable had reached a limiting value, the 
development of high permeability nickel-iron 
alloys opened up further possibilities which have 
been rapidly exploited. The Western Electric Co. 
of America produced the first experimental con¬ 
tinuously-loaded cable, in which permalloy was 
wrapped round the core of the cable in the form 
of a thin narrow ribbon. Another alloy, called 
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mu-metal, due to the Telegraph Construction 
and Maintenance Company, also became available 
for application to the copper cable core in the form 
of a continuous single-layer winding of thin wire. 
The fundamental principles of this form of loaded 
cables were first enunciated by Oliver Heaviside, 
and by application in the manner described, cable 
engineers have been enabled to increase the traffic¬ 
carrying capacity of many sections of the Empire 
cable routes to about ten times their former value. 
As an example, given in the lecture, the latest 
cable to link up Newfoundland with the Azores 
is stated to be capable of working at a speed of 
340 words per minute in each direction simul¬ 
taneously. 

Empire Wireless Services 

Prof. Appleton then outlined very briefly the 
growth of communication by wireless telegraphy 
from the early trans-Atlantic experiments referred 
to above. In the course of this work, most of 
which was of an empirical nature, it was found 
that, for long-distance communication, wave¬ 
lengths in the range 1,000-20,000 metres were 
required, and until about 1920, wave-lengths less 
than 1,000 metres and down to about 200 metres 
were restricted to the use of mobile services, such 
as ship communication. The introduction of the 
thermionic valve provided, amongst other things, 
an easy means for generating oscillations at wave¬ 
lengths well below 200 metres, and the first in¬ 
dication of the extraordinary possibilities of short- 
waves for long-distance communication came from 
the experiments of amateurs in December 1921. 
From this time the progress made by amateurs’ 
experiments in signalling between different parts 
of the Empire on wave-lengths of less than 200 
metres was very rapid, and it culminated in 
October 1924 with the establishment of com¬ 
munication between F. Bell in New Zealand and 
C. W. Goyder, a schoolboy at Mill Hill, near 
London. It has since become very clear, however, 
that much remained to be done in the way of 
development of technique and acquiring of know¬ 
ledge and experience, before these short wave¬ 
lengths could be utilised for reliable commercial 
communications. 

In March 1923, the British Government decided 
to erect, in the interests of national security, a 
large wireless station capable of communicating 
with the Dominions. The Post Office prepared to 
erect this station at Rugby, as well as to consider 
a proposal from the American Telegraph and Tele¬ 
phone Company for connecting the telephone 
system of America with that of Great Britain by 
means of a wireless telephone link. By the end 
of 1926, both these services were in successful 
operation on long wave-lengths. 

Concurrently, the Marconi Company was busily 
developing the technique of short wave trans¬ 
mission and reception, and the work of C. S. 
Franklin is notable in the adaptation of aerial 
array and reflector systems for the production of 
directed beams for point-to-point communication. 
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By the end of 1927, four short-wave beam stations 
were completed by the Marconi Company for the 
Post Office for communication with Canada, Aus¬ 
tralia, South Africa and India. These stations 
I have proved very successful and are oapable of 
I traffic speeds of 300 words per minute, 
i Following upon these stations, the Post Office 
! has established wireless telephony services in 
! recent years between Great Britain and different 
j parts of the Empire. The beam sending stations 
i for this purpose have been built at Rugby, while 
j the corresponding directional receiving stations 
j are installed at Baldock, both being controlled 
| from a telephone exchange in London. These 
I short-wave links, in conjunction with the long-wave 
j trans-Atlantic telephone service mentioned above, 
have been developed of recent years to such an 
extent that London has become literally the 
| world’s switching centre for the majority of long- 
i distance telephone conversations between all 
continents. 

Tassing from the application of wireless tele- 
! phony for the private use of ordinary telephone 
; subscribers, it is natural to inquiro as to its possi- 
! bilities for long distance broadcasting purposes, 
t and here Prof. Appleton recalled that on Decern- 
1 l>er 19 of last year, the first series of Empire broad¬ 
casts for overseas listeners was inaugurated. 

! Utilising all the experience obtained in the other 
I applications of short-wave beam systems, two 
! sending stations were installed at Daventry with 
! a series of different aerial systems to direct the 
| beam in the appropriate direction for the benefit 
of the distant listeners. The first year of this 
j Empire broadcasting is drawing to a close, and 
I with the aid of more than 10,000 reports of recep- 
! tion in various parts of the world, it is expected 
! that both the technical and programme sides of 
I this service may be improved, although, with 
! some exceptions, these may already be considered 
I to be fairly satisfactory in view of the various 
difficulties which had to be encountered. 

Solar Activity and Wireless Transmission 

It is nowadays quite adequately established that 
long-distance wireless communication is only 
! brought about by the reflection or refraction of 
j the waves in passing through the electrified regions 
j of the upper atmosphere, now generally known as 
| the ionosphere. In making a wireless journey 
l around the earth, the waves are reflected altem- 
! ately by the ionosphere and the ground. Modern 
! research on this phase of wireless communication, 

| to which Prof. Appleton has himself been a 
| notable contributor, has shown that the eleotri- 
i fication in the upper atmosphere is not by any 
| means constant. It is usually denser by day than 
j by night, and denser in summer than in winter, 
facts which indicate quit© definitely that the 
; electrification is controlled by the sun. It is how 
| known that there are two main regions of intense 
electrification in the upper atmosphere, and theft 
I l° n g waves are reflected at the lower of these, 

1 while short waves are reflected at the upper r^gidn. 
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The shortest wave-length that can be refleeted 
depends on, amongst other things, the density of 
electrification ; and there is therefore a lower limit 
to the wave-lengths which may be used for long 
distance communication. The limiting wave-lengths 
which penetrate the ionosphere without return to 
earth vary from somewhat loss than 10 metres for 
a summer noon to 23 metres for a winter night. 

Since the propagation of waves to long distances 
is so dependent upon the state of electrification of 
the upper atmosphere, any variations in this 
electrification produce variability in the wave 
transmission, and as experience shows, the effect 
is more marked with short than with long waves. 
The electrification of the ionosphere is not only 
subject to diurnal and seasonal variations ; it is 
also profoundly affected by changes in solar 
activity, with its accompanying production of 
magnetic storms and auroral displays. Much 
speculation has taken place as to the means by 
which the appearance of a group of sunspots 
influences the earth’s magnetic field and produces 
aurora. On one hand, Birkeland and Stormer, the 
; Norwegian investigators, have suggested that 
streams of electrified particles are shot with great 
speed from the sun and, on reaching the earth’s 
atmosphere, give rise to intense circulating cur¬ 
rents resulting in the effects observed. The tracks 
of the charged particles will be influenced by the 
earth’s magnetic field so as to intensify the mag¬ 
netic and auroral phenomena in polar regions. 
Within the last few years, however, Maris and 
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Hulbert, rejecting the corpuscular theory, have 
suggested that all the observed effects may be due 
to the arrival in the upper atmosphere of intense 
ultra-violet radiation emitted from abnormally hot, 
spots on the sun’s surface. 

Whatever may be the means by which the 
occurrence of solar activity is conveyed to the earth, 
there is little doubt as to the effects observed. This 
electrical currents circulating in the upper atmo¬ 
sphere induce corresponding currents in the earth, 
and these in turn affect oablo communication, 
which is always worked with an earth return cir- 
! cuit. Although cable engineers have devised 
| methods of mitigating the influence of these 
spurious signals, there are still occasions, partiou- 
| larly in years of sunspot maximum, when the 
effects are so strong and variable that many ser- 
j vices are put out of action. In wireless trans- 
- mission, the influence of solar activity is even more 
I marked, particularly on the shorter wave-lengths. 

| The result is almost always to produce an increased 
i absorption of the waves during their passage 
through the atmosphere, which may be sufficient 
to interrupt communication completely for days 
at a time. In view of the comparatively immature 
! Btate of short-wave technique, there is little doubt 
! that, as a result of the research now being 
| vigorously pursued by both the physicist ana 
the communications engineer, considerable im- 
| provement in long-distance communication will 
I accompany more complete knowledge of the 
I relations between the sun and the earth. 


The Baffin Bay Earthquake 


A GREAT earthquake was reoorded on the 
night of November 20 at West Bromwich, 
Kew and other observatories. The first tremors 
reached Kew at llh. 38m. 24s., p.m., and the 
disturbance registered there was of an intensity 
that is reached only about ten times a year. The 
record shows that the epicentre lay about 2,400 
miles north-north-west of Kew, in Baffin Bay, and 
this determination is supported by records at 
Bombay (distant 5,700 miles) and in the Canadian 
observatories. 

The interest of the earthquake lies in the fact 
that it occurred in a district hitherto supposed to 
be free from earthquakes, and this has led to the 
suggestion that the shock may have been caused 
by the fall of an unusually large meteorite. There 
is nothing improbable in this, for the impact of 
the great Siberian meteorite of June 30, 1908, 
produced waves that were recorded, though feebly, 
at Jena, distant 3,250 miles (Dr. F. J. W. Whipple, 
Quart. J . Boy. Mel . Soc., 56, 287-301 ; 1930). On 
the other hand, the movement registered at Kew 
was of great magnitude, and there seem to have 
been no remarkable air-waves such as were 
recorded in 1908 by barographs in British obser¬ 
vatories. , 

The recent earthquake has directed attention to 
rarity of earthquakes in the polar regions. It 


thus seems desirable to obtain some estimate of 
the distribution of earthquakes in relation to 
latitude. The only records that are of service for 
this purpose are those provided by seismographs. 
Taking the shocks contained in the valuable 
“Catalogue of Earthquakes 1918-1924” edited by 
the late Prof. H, H. Turner (Brit. Ass. Rep., 1928, 
pp. 214-304) and representing by 100 the number 
of earthquakes in the zone between 0° and 10° N. 
lat., the numbers occurring within equal areas in 
the zones bounded by successive parallels of 10° N. 
lat. are 100, 430, 512, 1770, 1541, 532, 130, 164 
and 145. For the southern hemisphere, the cor¬ 
responding figures are 413, 403, 234, 142, 87, 78, 
20, 17 and 0. The large numbers for the mid north 
temperate zones are no doubt due chiefly to the 
close distribution of seismographs. 

Confining ourselves to earthquakes registered 
more than 80° from their origins, the corresponding 
numbers for the northern hemisphere are 100, 77, 
81, 108, 129, 130, 4, 19 and 0, and for the southern 
hemisphere 93, 72, 48, 41, 22, 19, 0, 5 and 0. These 
figures thus point to a somewhat higher seismicity 
in the Zones between 30° and 60° N. lat., while in 
the southern hemisphere they show a nearly regular 
decline southwards. Moreover, the occurrence in 
both polar zones of great earthquakes like that of 
November 20 is clearly most unusual. 
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Obituary 


Dr. Ernst Hartert 

T HE whole ornithological world will deplore 
the death of Dr. Ernst Hartert, which took 
place at Berlin on November 10, shortly after his 
seventy-fourth birthday. His loss will be par¬ 
ticularly severely felt in Groat Britain, where he 
had done his best work, for he had spent the 
greater part of his life as director of Lord Roths¬ 
child's Museum at Tring. 

Hartert was a master of his subject. Not only 
had he a wider knowledge of the birds of the world 
than probably any other ornithologist, but also 
his knowledge of those of certain regions was 
extremely intimate. For many years we enjoyed 
the advantage of having this great authority in 
our midst, and his influence on systematic ornitho- 
logy was immense. He was the apostle of an 
orderly system based on a thorough-going belief 
in geographical forms or sub-species as a part 
of the natural scheme, and the grouping of these 
by means of a trinomial nomenclature governed 
by rules of strict priority. His views met with 
great opposition at first from most of the older 
and most influential ornithologists of the timo, but 
gradually the system he adopted and perfected 
be^an to be used, until to-day it has become 
universal. 

Hartert was born in Germany and spent much 
of his youth in East Prussia ; although he lived 
in England from 1892 until 1930, and became 
naturalised soon after his arrival, he always 
retained his natural German characteristics, which 
were not, however, at all of the aggressive type 
usually associated with Prussia. That a foreigner 
should have aehiovod so great a sucoess in so 
heretical a mission in Great Britain, where the 
Ornithologists’ Union is the oldest in the world, 
tells more than any words of the strength of 
character, the tenacity of purpose and the sound¬ 
ness of judgment Hartert brought to his task, and 
these traits were reinforced by intense sincerity 
and keenness, a constant readiness to help and 
advise, as well as by an original and very likeable 
personality. 

This achievement was intimately connected with 
the two great works of Hartert’s life. First, the 
building up of the collection of birds at Tring, 
and secondly, his intense study of the birds of 
the Palsearctic region. Those tasks could only 
have been accomplished by untiring zeal and 
constant work. To build up such a collection there 
must be money, but money alone is of little use; 
there must be continuous and persistent search 
and organisation year in and year out to find out 
what gaps must be filled and how it shall be done. 
It was this constant adding of birds not repre¬ 
sented in the collection which onabled Hartert, 
so ably backed up by Lord Rothschild, to bring 
together a collection which was not only enormous 
in point of numbers—there were 280,000 skins— 


but was well collected and representative of the 
birds of the world. * 

This wonderful collection, which was especially 
complete in Palsearctic birds, gave Hartert the 
main material for his great work “Die Vbgel der 
palaarktisohen Fauna”, publication of which com¬ 
menced in 1903, was suspended from October 1914 
to March 1920, and was completed in 1922. In 
1933 a “Nachtrag” was published, while in 1932 
was commenced an “Erganzungsband” of which 
two parts have been issued. These supplements 
are extremely valuable to specialists, but the 
original work will always stand out as a most 
complete and perfect systematic account of the 
birds of this great region. 

In 1912 was published the “Handlist of British 
Birds”, in which Hartert was responsible for the 
classification and nomenclature employed, and it 
was this book, even more than his great Palsearctic 
work, that brought to a head the intense opposition 
to his system in Great Britain. Later, when the 
“Practical Handbook of British Birds” appeared 
(1919-24), with Hartert as specialist in the same 
subjects, the system had become generally adopted. 

In his early days, Hartert travelled extensively, 
making expeditions in search of birds to northern 
Nigeria, the East Indies, the West Indies and 
Venezuela, as well as to Morocco, the Canaries 
and Madeira. Later, in company at times with 
Lord Rothschild, he made many expeditions to 
North-West Africa. He knew more about the 
birds of “Africa minor” at first hand and by 
subsequent study than anyone, and the Tring 
Museum became celebrated for its very complete 
series of birds from that region. He was a splendid 
collector and made beautiful skins, every one of 
which had its scientific value. * 

Hartert’s first work in England was writing the 
account of the swifts and goatsuckers for the six¬ 
teenth volume of the “Catalogue of Birds in the 
British Museum”. He contributed to other standard 
works and wrote a large number of valuable 
technical papers which appeared in various 
ornithological journals, and notably Novitalea 
Zoologicce , the organ of the Tring Museum. He 
described hundreds of new birds from all over the 
world and his name has been perpetuated in 
numbers of birds described by others. 

Mention must be made of Hartert’s fine attitude 
during the War, when his dearest friends in two 
nations were opposed, and his only son, having 
joined the British Army, was killed in action. 
It was he who was chiefly instrumental in reviving 
after the War the International Ornithological 
Congress, and it was fitting that he should be 
president of the first post-War Congress at Copen¬ 
hagen in 1926. 

On his seventieth birthday, October 29, 1929, a 
“Festschrift” was published in Germany in 
Hartert’s honour, and the British Ornithologists’ 
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Union presented him with the Godman-Salvin gold 
medal. Shortly afterwards he went to live at 
Berlin, and here he had a room in the Museum 
where he continued to work at birds until within 
two or three days of his death. 

The retirement of Hartert in 1930, the sale of 
the great Tring collection to New York in 1932, 
and now the death of this great figure in the bird 
world, close an important chapter in the history 
of ornithology. H. F. W, 


Sib R. Forsyth Scott 

We regret to announce that Sir Robert 
Forsyth Scott, master of St. John's College, 
Cambridge, died on November 18, at the age of 
eighty-four years. He had for some time been in 
failing health but he retained his keen interest 
in the affairs of the College and was glad to see 
his friends until a few days before his death. Only 
a few weeks before, he had completed fifty years 
in the service of the College, twenty-five years as 
senior bursar and twenty-five years as master. 
To this service ho gave himself without reserve. 
His acute mind, with a combination of mathe¬ 
matical and legal training, added to his knowledge 
of and sympathy with men, made that service 
invaluable to the College during a long period of 
difficult finance. 

Scott was born at Leith on July 28, 1849, son 
of the Rev. George Scott, minister of the Estab¬ 
lished Church of Scotland at Dairsie, Fife. He 
was educated at the Edinburgh High School and 
afterwards in Stuttgart. After spending a time 
as a student at King’s College, London, he went 
into residence at St. John’s College, Cambridge, 
with an entrance exhibition in mathematics. A 
fellow student was William Burnside, who how¬ 
ever migrated from St. John's to Pembroke—it 
is said to do more work. In the Tripos of 1875, 
Soott was fourth wrangler, Burnside being 
bracketed with Chrystal just above him : three 
Soots. Remaining in residence for two more years, 
Soott maintained his interest in mathematics and 
at the same time continued to row in the College 
boats ; his interest in the success of the College 
on the river, begun then, he continued throughout 
his life. 

In 1876 Scott was elected to a MacMahon law 
studentship, and in 1877 to a fellowship. For two 
years after that he held an assistant mathematical 
mastership at Christ’s Hospital, but he had chosen 
the law os a profession and in 1880 he was called 
to the Bar by Lincoln’s Inn. The end of his active 
career as a mathematician was marked by the 
publication in that year of hig “Theory of Deter¬ 
minants”, one of the earliest of the advanced 
mathematical treatises published by the Cambridge 
University Press. Written in a fresh, unpretentious 
style, this book must be counted a great achieve¬ 
ment in the state of mathematical teaching in 
Qaxbbridge at that time. It has remained until 
the present day, in the form of the second edition 
revised by G. E, Mathews, as the only substantial 


work on the subject in English, and present-day 
developments in mathematics are causing its value 
to be appreciated again. From 1880 until 1884 
he was a member of the Council of the London 
Mathematical Society. Glaisher is remembered 
to have said that Soott was a great help to the 
Society in a time of considerable difficulty. 

After practising in Lincoln’s Inn for three years, 
Scott, somewhat reluctantly, abandoned the legal 
profession to accept the invitation of his College 
to become senior bursar. But, like everythingy 
else he had attempted, he made an outstanding 
success of his new work, and laid well the founda¬ 
tions of prosperity for the College. At the same 
time he entered with great interest into under¬ 
graduate life. It is said by one who knew him 
well that in 1888 he was one of the most effective 
and yet popular of proctors. His breakfasts given 
to the College boats when in training will not be 
forgotten by those who partook of them. His gift 
for public affairs was turned to good account as 
a member of the Council of the Senate and of the 
Cambridge Town Council. In 1898 he married a 
daughter of Li cut.-General T. E. Webster. Ten 
years later he became master of St. John’s and in 
1910-12 was vice-chancellor of the University. 

As master of St. John’s, Scott showed how 
deeply the College had taken root in his affections 
by the labour which he bestowed on the College 
reoords. He had published in 1903 the second 
volume of the “College Admission Register” with 
biographical notes ; and the accumulated work 
of his period as master was published so recently 
as 1931 in the third volume of the “Register”. 
This work is rich in interest, and the biographical 
notes display the same human interest and 
sense of humour which characterised him at all 
times. 

Scott was an honorary LL.D. of the University 
of St. Andrews, and in 1924 he received the honour 
of knighthood. 


We regret to announce the following doaths : 

Dr. F. G. Crookshank, a well-known medical 
man and author of “The Mongol in Our Midst”, 
on October 27, aged sixty years. 

Mr. B. H. M. Hewett, engineer-in-oh&rge of the 
Mersey Tunnel Scheme, who was also connected 
with the construction of the London Underground 
railways and with tunnelling projects in New 
York and Mexico, on November 14, aged fifty- 
nine years, 

Mr. John Lister, a well-known antiquary, a 
founder-member of the Halifax Antiquarian 
Society and for about thirty years its president, 
on October 12, aged eighty-six years. 

Prof. Wilhelm Mielck, director of the Heligoland 
Biological Station, on October 5, aged fifty-four 
years. 

Prof. L. R. Sutherland, emeritus professor of 
pathology of St. Andrews University College, 
Dundee, on November 6, aged seventy years. 
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News and Views 


Mr. W. T. Astbury 

The University of Lille has recently awarded a 
medal to Mr. W. T. Astbury, lecturer in textile 
physios in the University of Leeds, in recognition 
of the valuable work whioh he is carrying on in the 
Textile Industries Department of the Univorsity of 
Leeds in oonnexion with the investigation of the 
structure of animal fibres by means of X-rays. His 
reoently published book on “The Fundamentals of 
Fibre Structure* 1 shows groat originality and has been 
very well received. Readers of Nature will recall that 
much of Mr. Aatbury*s work has been described in 
letters and articles in our columns. Mr. Astbury 
received an invitation to deliver a lecture on this 
subject at a full session of the Thirteenth Congress 
of Industrial Chemistry which was held at Lille in 
September of this year. The University of Lille, in 
bestowing this honour upon Mr. Astbury, has wished 
to testify its appreciation of the value of his work 
in this field, and in particular to commemorate, in a 
tangi ble form, his contribution towards the suocees 
of the Congress at Lille. 

Future of International Broadcasting 

We are afraid that next month will be an anxious 
time for the future of international broadcasting. 
Eight countries, including some not far distant from 
Great Britain, have refused to ratify the plan agreed 
to by the majority at Lucerne. It is highly probable 
that some of them will not accept the new wave¬ 
lengths suggested to them. Parts of the wave band 
of broadcasting will therefore become useless to 
many owners of receiving sets. The interference also 
is much increased by the excessive power used by 
many of the transmitting stations. Luxembourg, 
which uses the most powerful broadcasting trans¬ 
mitter outside Russia, is now at work on an un¬ 
authorised wave-length. Another difficulty, but not 
a serious one, is the use of broadcasting for adver¬ 
tising. The attempt to prevent this by the B.B.C. 
is neutralised to a certain extent by foreign trans¬ 
missions. Several French stations will limit this in 
the future, but we suppose that Athlone will continue 
its advertisements of Irish sweepstakes, a practice 
forbidden in Great Britain. More objectionable is 
the increasing use of broadcasting in languages other 
than that of the country of the transmitting station 
for propaganda purposes. The new 500 kw. station 
of the Comintern at Moscow is apparently used for 
transmitting Communist propaganda in English, 
French, Gorman and Italian at a strength which 
enables it to be heard by a small set almost anywhere 
in Europe. This may lead to retaliatory measures 
whioh will not improve the hearing of broadcasting. 
In Luxembourg and Alsaoo-Lorraine, the emissions 
are of necessity in both French and German. The 
Electrician of November 24 suggests that this 
demonstrates the impossibility nowadays of building 
a ring fence against new ideas and may possibly 
in the long run have a salutary effect. 


New Wave-lengths for Broadcasting Stations 

In accordance with the Lucerne plan, a consider¬ 
able redistribution of the Wave-lengths allocated to 
European broadcasting stations will take place early 
in 1934. Reoent issues of the Wireleaa World have 
given the first details of the scheme which has been 
organised by the International Broadcasting Union 
to effect a smooth and orderly change-over on the 
night of January 14-15, 1934. Broadcast listeners 
who are sufficiently interested have here a valuable 
opportunity both of calibrating their receivers and 
of following each broadcasting station on to its new 
wave-length. According to the arrangements de¬ 
scribed , all European stations will cease transmission 
at or before 11 p.m. G.M.T. on January 14. Then, 
one by one, according to speoial schedules now being 
prepared, the stations will resume broadcasting on 
their new wave-lengths. These will be checked 
systematically by one or other of the ten official 
control points which are under the direct super¬ 
vision of the Union’s own frequency-checking station 
at Brussels. Immediately a control station has 
completed its measurement of the frequency of a 
transmitter, the fact will be announced through one 
of five high-power stations specially selected by 
the International Broadcasting Union. To assist 
rapid identification, each transmitter will broadcast 
its name and country at least every two minutes 
during its transmission period. The transmissions 
will consist of gramophone records the titles of which 
will have been previously communicated to the 
control posts. Most British listeners will probably 
tune-in Radio-Paris, which will be announcing the 
progress of the change-over at the broadcasting 
stations in Belgium, Franco, Great Britain, Holland, 
Iceland, Ireland, Luxembourg, Morocco, Portugal, 
Spain and Switzerland. It is anticipated that this 
scheme will obviate the difficulties experienced in 
making changes tinder previous ‘plans’ due to the 
varying accuracies of the calibrations of wavemeters 
at individual broadcasting stations. 

Electrical Interference with Radio Reception 

An outstanding difficulty in the engineering de¬ 
velopment of the reception side of radio broadcasting 
services arises from the operation of electrioal 
machinery. Any device in which the electric current 
varies produces a parasitic current in the receiving 
set, often causing an objectionable noise at the loud 
speaker or headphones. In the case of television it 
produces mutilation of the picture. In a paper on 
this subject read to the Institution of Electrical 
Engineers on November 22 by Mr. A. Morris, the 
effects produced on the receiving set by a number 
of domestic electric appliances were shown both 
aurally by gramophone records and visually by a 
cathode ray oscillograph. Experiments indicate that 
in order to ensure high quality reception the ratio of 
signal to noise must be at least 40 decibels. Amongst 
domestic apparatus the chief offenders are vacuum 
cleaners, electric bells, vibrators, electric wiring stud 
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high-frequency medical apparatus. Amongst small 
commercial apparatus are refrigerators, coffee grinders, 
dental drills, hair driers and clippers. Amongst large 
apparatus are generators, motors, flashing signs, 
traffic signals and overhead transmission lines. The 
interference due to tr&ctien plant for trains, trolley 
buses and electric trams is often serious. The petrol 
engines of automobiles and aircraft with coil or 
magneto ignition sometimes cause trouble. Ex¬ 
perience shows fcliat the amount of radio interference 
is beooming greater and its distribution more wide¬ 
spread. The remedy can be applied by the radio 
engineer in many oases at the reoeiving set, but the 
general level of the disturbance can be controlled 
only by suitable devices at tho source. The present- 
day trouble is not primarily an electrical one, but is 
to find out a method of reconciling the economio 
aspects of the various interests concerned. 

Physical Investigations of Psychical Phenomena 

It has been suggested on several occasions that 
tho timo has come for the critical and objective 
study of certain psychical (‘para-normal’) phenomena 
by the accredited experimental methods of physics, 
physiology and psychology. How these methods may 
be applied to suoh a problem as, for example, 
telekinesis (the movements of objects without 
physical contact but in presence of an entranced 
'medium*) has boon investigated in Paris by Dr. 
Eug&ne Osty, working with infra-red rays (see 
Natubb, November 25, p. 801). These curious 
effects have also been studied by Mr. Harry Prioe at 
his National Laboratory of Psychical Research in 
London. Fortunately, research into such para-normal 
happenings requires no belief in the truth or falsity of 
spiritualism ; it is the outcome of the unprejudiced 
study of very special phenomena by the methods of 
the modem laboratory. Prof. Fraser-Harris, writing 
from The Athonroum, Pall Mall, S.W.l, informs 
us that an effort is to be made to endow and equip 
an institute for the critical study of psychioal 
phenomena by the objective methods of registration. 
The promoters of the scheme realise that such things 
as the nature of the trance-state of a teledynamist, 
tho ‘direot voice*, and materialisations (‘ectoplasm*) 
are now amenable to be investigated by delicate 
instruments and by exquisite methods which were 
non-existent a generation ago. Photography by ultra¬ 
violet light and by infra-red rays, the reception and 
transmission of sounds and voices by the microphone 
and gramophone, are sufficient to indicate that 
science is equipped as never before to attack problems 
apparently the most mysterious. It is hoped that 
funds may be forthcoming to make it possible to 
endow and equip an institute of psychioal research 
worthy of the importance of the subjects to be 
investigated. Our own view, however, is that such 
an institute should be Attached to the psychological 
department of a university or oollege, or to a respon¬ 
sible scientific aooiety, and not be under the control 
of a private governing body. If established under 
such auspices it might maintain the reputation of 
Oceat Britain as the traditional home of genuine, 
unfettered and fearless research. 


Pictorial Representation of Data 

Onb of the characteristics of scientific manage¬ 
ment in modem industry is the use which is made 
of graphical methods. The importance of thA 
pictorial representation of facts and data has also 
been widely realised by the various movements 
aiming at the prevention of accidents whether in 
industry or in the streets. It is, however, only 
within the last ten years that pictorial representa¬ 
tions have been fashioned on definite scientific 
principles, and the value of the pioneer work of 
the Mundaneum Institute, Vienna, is now becoming 
widely recognised. During tho last decade, under 
tho leadership of Dr. Otto Neurath, basic principles 
for visual presentation have been developed. Charts 
or illustrations constructed on these lines reveal 
what is most essential at a first glance; the 
important details stand out on a second glance and 
more exact details are evident to a third glanoe. 
The method has been applied with oonspiouous 
success to technical and to social foots and data, 
and the work of the Mundaneum has become known 
through a series of publications such as Oesellschoft 
und Wirtechaft, Technik und Menschhiet, Die Bunt* 
Welt and Bildstatistik. Branches have now been 
established in Amsterdam and London (c/o World 
Assooiation for Adult Education, 16, Russell Square, 
W.C.l) through which the services offered, including 
the preparation of charts, the loan of exhibits, issue 
of publications and provision of material, and 
advioe on principles of visual presentation may be 
more accessible. The new teclmique provides an 
international cultural factor of high importance, 
but if its full advantages are to bo reaped, its intro¬ 
duction into different countrios should proceed on 
uniform lines under the guidance of tho Mundaneum 
itself. 

Unemployment and Training Schemes 

An article on “Training and Unemployment” by 
Mr. Morris S. Viteles appears in the Human Factor , 7, 
No. 9. Mr. Vitolos points out that the feeling of 
economic insecurity consequent upon unemployment 
and fear of unemployment is responsible for a great 
deal of the individual maladjustment in industry at 
the present time. Training schemes applied to 
entrants have tended to increase their efficiency and 
stability. At the same time, injustice has been done 
to workers of many years’ standing, who are not given 
the benefit of this aid to efficiency, on the assumption 
that their experience makes it unnecessary, and that 
they would resent it. The writer advocates the 
training of older workers as well as new, and also the 
incorporation of instruction in allied tasks and pro¬ 
cesses into every training scheme—so that the 
mobility and adaptability of the workers within any 
given organisation unit may be at a maximum. 
Considerable increase in the worker’s sense of security 
would follow, since he is good for more than one job. 
The chief psychological problems involved are those 
concerning the nature of motor skills and the pro¬ 
bability of a general underlying factor; the trans¬ 
ference of skill; and the possibility of accurately 
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assessing individuals before giving them training. 
Mr. Vitales does not suggest that training is the 
panacea for unemployment, but he does maintain 
that when the more fundamental problems are solved, 
and further knowledge of occupational trends is 
available, it will be of ever-increasing value. 

Mimicry in Animals 

On November 24, Prof. G. D. H. Carpenter, Hope 
professor of zoology in the University of Oxford, 
delivered the second part of his inaugural lecture 
(see Nature of November 25, p. 813). Dealing with 
the imitation of inedible or distasteful by edible 
species (Batcsian mimicry), and the resemblances 
between inedible models (Mullerian mimicry or 
synaposematism), he laid stress on the fact that 
edibility and the reverse are not absolute but relative. 
The results of experiment accord well with theory, as 
is shown by Prof. Carpenter’s own observations with 
monkeys. Moreton-Jones’s with birds and Cott’s with 
frogs. The fact of preferential feeding is well estab¬ 
lished. The polymorphism often shown by miznetio 
species is also in accordance with theory. It is evident 
that while models would gain, on the principle laid 
down by Muller, by diminishing diversity between 
their appearances, mimics on the other hand would 
find advantage by increasing it. Mimicry cannot be 
simply the result of coincidence due to a limited range 
of colour, nor can it be accounted for by supposing a 
parallel drift of variation. Mimicry might deceive an 
artist, not an anatomist. The only available key to 
the diverse phenomena of mimicry is the principle of 
natural selection. 

Evolution in the Light of Past Ages 

Students of life in the past have followed with 
interest a course of three lectures on “Pal mo biology 
and Evolution”, which have just been given at Univer¬ 
sity College, London, by Prof. O. Abel, of the University 
of Vienna. The first lecture, delivered on November 
24, dealt with the methods and aims of palaeobiology. 
Prof. Abel stressed the importance of regarding even 
fossil animals as living creatures. Leaving aside the 
problems of phylogeny, with which palaeontologists 
have so largely concerned themselves, he concen¬ 
trated his discussion on what might perhaps be called 
the ecology of past ages. He showed how, from such 
evidences as tracks in the sand, fractured or diseased 
bones or small invertebrates imprisoned in amber, 
one can piece together a picture of the conditions of 
life and habits of animals now known only by their 
fossil remains. His second locture was entitled 
“Paleobiology and Phylogeny” ; in the third, a life- 
picture of the fauna of the Great Ice Age was 
presented. 

Acquisitions at the British Museum (Natural History) 
Majob P. H. G. Powell-Cotton has presented to 
the Department of Zoology a collection of mammals, 
mostly large ungulates (including skins and skeletons), 
shot in the Sudan by him during hie recent expedition 
in North-East Africa. This series of specimens is of 
exceptional interest as each one has a perfect skeleton, 
including a Sudani Giant Eland. There have been 
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two notable additions in the Department of Cfootqgy j 
one, a slab, 8 ft. high, containing reconstructed 
group of palm leaves, from the Tertiary beds of Italy, 
presented by the Bight Hon. Lord Rothschild ; the 
other a small but select assemblage of British fossil 
vertebrates, collected by Mr. 8. L. Wood, and pro* 
seated by him, including Eocene mammalian and 
bird remains from tho Isle of Wight and Liossio 
reptiles from Dorsetshire and Yorkshire. Presents to 
the Department of Minerals include crystallised 
sprays of native gold from the City Deep mine, 
Witwatersrand, from the directors of the Central 
Mining and Investment Corporation, Ltd.; and 
tektites (billitonitee) from Billiton, Dutch East Indies, 
presented by Engineer R. J. van Lier. A large series 
of rocks and minerals lias been collected for the 
Department by Mr. W. Campbell Smith in the United 
States and in Canada, and material was also selected 
by him from the duplicates of the United States 
National Museum and the United States Geological 
Survey. 

Col. A. H, Wolley-Dod has presented his col¬ 
lection of British brambles (Rubue) to the Department 
of Botany. It comprises about one thousand sheets, 
most of which have been examined by critical workers 
in the group. Most of the specimens are from Cheshire. 
The plants collected by Mr. T. G. Tutin on the recent 
Cambridge) expedition to British Guiana under Dr. 

G. S. Carter have been presented to the Department. 
There are about 900 specimens, well preserved and 
in good series, principally from the region of the 
Cuyuni Itiver. A further 230 flowering plants from 
Tanganyika territory have been purchased from 

H. J. Scblieben. These have been identified by Dr. 
J. Mildbracd of Berlin. 

Engineering Exhibition at Cardiff 

The Engineering Exhibition at Cardiff on November 
22-December 2, held under tho auspices of the 
South Wales Inst itute of Engineers, was the twelfth 
annual exliibition run by the Institute and, not¬ 
withstanding tho depression in the mining industry 
of South Wales, the exhibitors staged some excellent 
examples of the latest developments of machinery 
and plant. Among the new features in the exhibits 
this year was a display by the Department of Scientific 
and Industrial Research. This exhibit included 
material for the survey of the coal seams of Great 
Britain which is being undertaken to determine 
their physical and chemical characteristics ; a model 
coal cleaning plant in operation ; exhibits illustrating 
recent progress in the carbonisation of coal and 
hydrogenation; pulverised fuel and the suspension 
of coal in oil. This combined research exhibit must 
have been of great value to those who are responsible 
for the mining industry in South Wales, Other 
special features of the exhibition were coal breaking 
and dry cleaning plants, steel girder arches and 
continuous steel lining for underground roads, 
electric plant, switchgear and mine signalling 
apparatus, woodwork machinery plant, mechanical 
stokers, electric welding plant, steel pit props, coal 
tar products for use on roads, an oxygen ‘outti^g* 
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machine, oxyaoetylene welding, turbines, steel tubes, 
Steel wire ropes, etc. The object of the South Wales 
Institute of Engineers in organising these exhibitions 
is mainly educational, and all students from the 
university colleges, the technical colleges, the county 
council mining schools, and*members of all engineering 
societies and institutions are admitted free to the 
Exhibition. Another object is, of course, to bring 
the manufacturer into touch with the consumer, and 
so help in developing the industries of the distriot. 

Popularity of the Electric Trolley Omnibus 

The use of the olectrio trolley omnibus is rapidly 
increasing. Not only has it replaced electric tram¬ 
ways operating on unremunorative routes, but it has 
also sometimes replaced petrol buses. It will have 
to be taken into consideration when new transport 
schemes arise. In the Metropolitan-Vickera Gazette 
for November, the application of this method to 
town and in tor-urban transport is discussed. It is 
stated that at tho present time there are 24 installa¬ 
tions of this kind in Great Britain, operating over 
260 route miles of track. Its operating flexibility 
lies between that of a tramcar which is confined to 
its rails and a petrol bus which has complete free¬ 
dom of movement. The acceleration of a trolley 
bus is twice that of a motor bus and it has no gear 
changing jars. Its sohedulo speed is high, although 
it does not exceed the maximum speed laid down by 
the Ministry of Transport. Compared with a tram- 
car it has tho great advantage of being able to draw 
up to the kerb. This is a great convenience to 
passengers, and avoids obstructing the traffic. Tho 
absence of reciprocating and woaring parts in the 
eleotrical equipment results in a low maintenance 
cost, and very little time is spent in the repair shops. 
Its life is fifty per cent longer than that of the petrol 
bus. The most doubtful feature seems to be tho 
cost and upkeep of the overhead equipment. If this 
cost is very high tho motor bus may be the more 
economical. From the driver’s point of view, the 
light foot-operated controller takes the place of the 
motor bus accelerator pedal. The absence of gears 
leaves the driver’s hands entirely free for steering. 
The driving of a trolley bus therefore requires 
much less skill than driving a motor bus. With this 
system also, Great Britain is using its national fuel 
resources and not imported fuel. 

Exhibition of Types of Native Boats 

An exhibition of the main types of native boats, 
and their distribution throughout the world, will be 
opened at the Science Museum, South Kensington, 
on December 2. The exhibition deals with the boats 
which arc used for transport, and for fishing, in the 
rivers and along the coasts of the different continents, 
but is not concerned with the larger ocean-going 
vessels, or with the stool-built ships of the more 
Civilised races. In any locality the design of a boat 
and its method of construction depend on the service 
for which the boat is required, the material available, 
the facial affinities of the builder, and the oontacts 
of thfe builder and of his ancestors with other races. 
Aa a result of the interaction of these factors, we 


find very great differences between boats used under 
apparently similar conditions in neighbouring districts, 
while we equally find marked similarities between 
boats built by totally different races and in widely 
separate parts of the world. Thus punt-shaped boats 
are commonly used on neariy all the rivers and inland 
waterways of Europe and over a great part of Asia. 
Their form is suitable for use on rivers, and long 
planks, produced either by splitting or by sawing, 
can be obtained along the banks of these rivers. 
But it is at least doubtful whether the prevalence 
of this punt-shaped typo indicates any racial affinities 
between east and west, or even early contacts. 
Contrary to tho usual practice, the exhibits 
are being arranged in accordance with their forms 
and types of construction, instead of geographically, 
and it is hoped that this grouping will serve to bring 
into prominence differences and similarities which 
the more usual arrangement has failed to disclose. 

Statistical Methods in Industry and Agriculture 

The first meeting of the newly-formed Industrial 
and Agricultural Research Section of the Royal 
Statistical Society was held on November 23, when 
Dr. R. H. Pickard, director of the British Cotton 
Industry Research Association, gave an address on 
“The Application of Statistical Methods to Pro¬ 
duction and Research in Industry”. Dr. Pickard 
referred to the important part now being played in 
the study of the technical problems of industry by 
the statistical methods initiated by Prof. Karl 
Pearson forty years ago. He pointed out the simi¬ 
larity between the statistical technique used in 
problems arising in cotton trade research and that 
developed by Prof. R. A. Fisher at Rothamsted 
in agricultural research. He gave a number of 
illustrations taken from the work of the British 
Cotton Industry Research Association showing the 
wide scope and utility of modem statistical methods 
applied to the sampling problems occurring in that 
industry. Discussing the question of tho employ¬ 
ment of fully-trained statisticians in industry, Dr. 
Pickard emphasised the need for the statistician to 
be well-trained in a knowledge of the processes of 
the industry. It is proposed to hold four meetings 
each session of the new Section and to publish a 
supplement to the Society’s Journal (published four 
times a year) which will be devoted to tho subject of 
statistical methods applied to industry andagricultime. 

Royal Ontario Museum 

The Royal Ontario Museum at Toronto was 
officially reopened on October 12 by the Prime 
Minister of Ontario in the presence of the Lieutenant 
Governor and other officials of the Province and of 
the University of Toronto. The Museum was 
originally opened in 1014 as a combination university 
and provincial museum. The interior of the old build¬ 
ing has been completely remodelled and a large 
addition constituting the main section of the building 
erected at a cost of nearly 2,000,000 dollars. The 
front seotion houses the natural history galleries, 
including those of geology, mineralogy, palaeontology 
and zoology, and the connecting link, and the old 
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section those of archeology. In connexion with the 
opening oeremonies honorary degrees Were conferred 
by the University of Toronto upon Dr. C. G. Abbott, 
secretary of the Smithsonian Institution, Washington, 
Mr. J. B. O’Brian, chairman of the Board of Trustees, 
Mrs. H. D. Warren, vice-chairman, and Mr, Sigmund 
Samuel, member of the Board, 

Microchemical Club 

A Microchemicat Club is being formed by a 
number of scientific workers interested in the use 
and improvement of mieroehemical methods, for 
the purpose of developing interest in the science, 
pooling ideas, and subscribing to certain journals. 
The new technique of microchemistry, with which 
the names of Profs. Bohrena, Emich and Pregl are 
particularly associated, has rapidly established itself 
as a valuable tool for research, and recognition of 
the importance of microchemistry led to the award 
of the Nobel prize to Prof. Pregl in 1923. The methods 
have been of inestimable value in noted researches in 
many fields of science. While microchemical methods 
are widely used in universities, research institutes 
and industrial laboratories on the Continent and in 
the United States, Great Britain has hitherto lagged 
behind. Tho importance of the new methods is now 
beginning to be realised in Great Britain, and the 
Mioroohemioal Club hopos to foster the development 
qf this now technique in pure chemistry, metallurgy, 
geology, biochemistry, medical science and other 
branches of scientific study. The secretary of the 
Club, Dr. M. Healey, Wellcome Physiological Re¬ 
search Laboratory, Beckenham, Kent, will be pleased 
to answer inquiries from anyone who is interested. 

Relics of the Barents Expedition 

It is reported in the Moscow Daily News that an 
expedition, organised by the Arctic Institute of the 
U.S.S.R. which has recently returned to Leningrad, 
has discovered relics of the Barents expedition which 
perished in 1597. William Barents was a Dutch 
navigator bom about the middle of tho sixteenth 
century. In 1594 he loft Amsterdam with two ships 
to search for a north-east passage to eastern Asia, 
but failed. He commanded another expedition of 
seven ships in tho following year, but was too late 
to find open water. His third journey resulted in 
catastrophe. After rounding the north of Novaya 
Zemlya in 1596, Barents’ vessel was beset by ice 
and compelled to winter in the north. It was tho 
first winter ever experienced by Europeans in polar 
regions. Barents’ ship was not released until 1597, 
His party left in two open boats on June 13, and 
most of its members escaped. Barents himself died 
on June 30, 1597, with four membera of his crew. 
The expedition of the Arctic Institute of the U.S.S.R. 
discovered on August 18 last some relics of the hut in 
which Barents wintered on the north-east extremity 
of Cape Spora Novolak. These relics will be preserved 
in the Museum of the Arctic Institute in Leningrad. 

Map of Columbus 

No authentic map of Columbus was known until 

Prof, P* Kahle in 1929 found among a number of 
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old charts in the Seraglio at Istanbul a coloured 
Turkish map of the Atlantic with its islands and 
coasts. One of the several legends on the map 
shows it to be the work of Piri Re'is in 1513. Piri 
Re’is is known as the writer of an important work 
on the Mediterranean published in 1521. Prof. 
Kahle lias prepared an account of this map, with a 
reproduction (Geog. Eev, f October 1933). It is 
clearly only the western part of an original world 
map. On the extant part, there is a list of sources 
which includes reference to a map drawn by Columbus. 
Prof. Kahle adduces evidence in favour of this map 
having boon drawn by Columbus during the earlier 
part of his third voyage, since it incorporates his 
discoveries up to that time but not his later 
experiences on tho third voyage or discoveries on 
the fourth voyage. It is known that during his 
third voyage Columbus sent to Spain the only map 
of liis about the existence of which there is no doubt. 
It was evidently a copy of this map, of which several 
are known to have been made, which fell into the 
hands of Piri Re’is in 1501. It is noteworthy that 
the list of sources on the map oontains no reference 
to tho reputed map and letters of Toscanelli. 

Social and Economic Problems 

Referring to the leading article on ‘‘Social and 
Economic Problems” in Nature of October 28, Dr, 
J. F, S. Ross, principal of Wigan and District Mining 
and Technical College, writes : “Surely what is 
wanted is not the multiplication of ungainly—and 
probably bored—committees, but the stimulation of 
larger numbers of scientists to the active study of 
sooial and economic questions, so that scientific 
method may be utilised towards the solution of the 
desperately urgent problems that politicians and 
professional economists seem unable to solve, or even 
in many cases to recognise. Not a proliferation of 
committees is needed, but more unbiassed scientific 
research into the realities of politics, sociology and 
economics. For such work the training, knowledge 
and outlook of physicists, biologists and scientific 
engineers is an invaluable basis, and the lock of such 
a basis must be held responsible for the futility and 
unreality of much political and economic discussion.” 

Mr. Theodore C. Rigg 

Mr, Theodore C. Riog has been appointed 
director of the Cawthron Institute, Nelson, New 
Zealand, on the retirement of Prof. T. H. Easterfield. 
Mr. Rigg was an 1851 Exhibition scholar in 1912 
and carried out post-graduate research at the School 
of Agriculture, Cambridge, until 1914, returning after 
the War to study at Rothamsted. He was appointed 
agricultural chemist at the Cawthron Institute in 
1919, and has sinoe held positions as head of the 
Agricultural Department and as assistant director. 
He has been in charge of the Mineral Content of 
Pastures Investigation of the Nelson Territory since 
1926, and has dirooted the Reoonnaissanoe Soil Survey 
of the North Island. His work on animal nutrition, 
and particularly on the cause and prevention of bush 
sickness, is well known. 
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Dr. L W. Wark 

Db. Ian W. Wark has been awarded the H. G. 
Smith Memorial medal for 1933 by the Australian 
Chemical Institute. Tho medal is presented annually 
to the research worker who, in the opinion of the 
council, has contributed the most valuable additions 
to chemical science in Australia during the previous 
ten years. For the past four years, Dr. Wark has 
been investigating, for a group of mining companies, 
the theoretical basis of tho flotation process for tho 
concentration and separation of minerals. His work 
has also boon recognised by the University of Mel¬ 
bourne, which awarded him both the Syme and 
Grimwade prizes for 1933. 

Announcements 

A discussion on “Heavy Hydrogen”, to bo opened 
by Lord Rutherford, will take place at the meeting 
of the Royal Society to be held on Thursday, 
December 14, 

Thk Christmas lectures this year at the Royal 
Institution, which will b© the one hundred and 
* eighth course of six lectures ‘‘adapted to a Juvenile 
Auditory”, will be delivered by Sir James Jeans on 
December 28 and 30 and January 2, 4, 0 and 9 at 
3 p.m. The title of the lectures will be : “Through 
Space and Time". 

Prof. H. S. Raper, Brakenbury professor of 
physiology in the University of Manchester, has been 
appointed a member of tho Medical Research Council 
in succession to Prof. Edward Mellanby, who 
recently resigned his membership on accepting 
appointment as secretary of the Council. 

At a meeting of the Geological Society of London 
held on November 22, the following foreign members 
were elected : Prof. Ray 8. Bossier, of the United 
States National Museum, Washington ; Dr. Arthur L. 
Day, of the Geophysical Laboratory, Washington ; 
Prof, Carl F. Kolderup, of the University of Bergen. 
The following foreign correspondents wore also 
elected : Prof, Michele Gortani, of the Royal Uni¬ 
versity of Bologna ; Dr. J. S. Lee, of the National 
Research Institute of Geology, Shanghai j Prof. F. L. 
Ransome, of the California Institute of Technology, 
Pasadena; and Prof. H. Yabe, of the T6hoku 
Imperial University, Sendai, Japan. 

At the anniversary meeting of the Mineralogical 
Society held on November 9 the following officers 
were elected: President, Sir Thomas Holland; 
Vice-Presidents, Sir William H. Bragg and Mr, Arthur 
Russell; Treasurer, Mr. F. N. Ashoroft; General 
Secretary, Mr, W, Campbell Smith ; Foreign Secre¬ 
tary, Prof, A, Hutchinson; Editor of the Journal, 
Dr. L. J, Spencer. 

At the annual general meeting of the London 
Mathematical Society held on November 10, the 
following officers were elected : President, Prof. G. N. 
Watedn * Vice-Presidents, Prof. A. C. Dixon, Prof, 
G. H. Hardy, Prof. G. F. J. Temple J Treasurer, 
Dr* A. 23, Western * Librarian, Prof. H. Hilton j 
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Secretaries, Mr. F, P. White, Mr. W. L. Ferrar ; New 
Members of the Council , Dr. M. L. Cartwright, Dr. 
G. B. Jeffery, 

An exhibition of cinematograph apparatus at the 
Dorland Hall, Piccadilly Circus, London, W.l, was 
opened on November 27 and will remain open until 
December 9. On Mondays and Fridays (10 a.m,— 
6 p.m.), the exhibition and demonstration rooms 
are given over to educational and cultural films ; 
on Thursdays (5 p.m.-7 p.m.), films of medical 
interest are being shown. 

The annual congross of the British Institute of 
Radiology will be held at the Contral Hall, West¬ 
minster, on December 0-8, under the presidency of 
Dr. Stanley Melville, who will deliver his address on 
the first day of the meeting. Tho fourteenth Mackenzie 
Davidson memorial lecture will be delivered on Decem¬ 
ber 7 by Mr. N. S. Finzi, who will speak on “X-Ray and 
Radium Treatment in the Future”, and tho sixteenth 
Siivanus Thompson memorial lecture on December 8 
by Dr. A. Bouwers, who will discuss “Modem X-Ray 
Developments”. Throughout tho congress there will 
be an exhibition of X-ray and related apparatus. 

The Swiney lectures on geology undor the direction 
of the British Museum (Natural History), will be 
delivered by Dr. R. M. Craig, lecturer in economic 
geology in the University of Edinburgh, in the Royal 
College of Science, Old Building, Exhibition Road, 
South Kensington, London, S.W.7. The title of the 
course will be “Geology in tho Service of Man” ; 
the twelve lectures will be given on Mondays, Wed¬ 
nesdays and Fridays at 5.30 p.m. from December 11 
until December 22, and from January 3 until January 
15. Admission to tho lectures will be free. 

An attractive greeting card for bird lovers is 
published this year by the Royal Society for the 
Protection of Birds. It reproduces in colour a pioture, 
specially painted and presented to tho Society by 
the bird-artist, Mr. Archibald Thorbum, of a cook 
chaffinch in full summer plumage on a branch of 
hawthorn. The card may be obtained from the 
offices of the Society, 82, Viotoria Street, London, 
S.W.l, price 4$. Id. a dozen. 

The Central Information Bureau for Educational 
Films, Kingsway House, 103 Kingsway, London, W.C.2, 
is producing a monthly Bulletin , the first copy of 
which has just appeared (price Is., free to subscribers 
to the Bureau). This journal marks the beginning 
of the second year of the Bureau’s existence ; it 
will include fUm reviews, reviews of books on cinema¬ 
tography and education, articles on soientifio advances 
in cinematography and so on. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—An 
assistant engineer in the Chief Engineer’s Department 
of the London County Council—The Clerk of the 
Council, County Hall, Westminster Bridge, London, 
S.E.l (Dec. 15). A research assistant to the Burden 
Mental Research Trust—Honorary Secretary, B.MA. 
House, Tavistock House, London, W.C.l (Jan. 9). 
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the anode current increased as the minimum wave- 
Letters to the Editor length was approached. It was also found that the 

effect was independent of the gas pressure in the 
[The Editor does not hold himself responsible for valve over the range representing a normally good 

opinions expressed by his correspondents . Neither vacuum. These result* suggested that the effect was 

can he undertake to return, nor to correspond with due to bombardment of the filament by electrons 
the writers of, rejected manuscripts intended for this by positive ions. 4 That some bombardment 

or any other part of Nature. No notice is taken of the lament occurred was indicated by the faot 
of anonymous communications,] that its brilliancy increased visibly when osoillations 

were started under conditions giving high anode 
Cathode Secondary Emission: a New Effect in current. 

Thermionic Valves at very short Wave-lengths Experimental evidence of electronic bombardment 

The object of this note is to describe a case in was obtained by mounting a pair of 0-5 mm. 

which electrons were observed to arrive at the molybdenum wires parallel to the 0*17 mm. tungsten 

most negative electrode in a thermionic valve with filament find about 1-0 mm. distant from it in a 

sufficient energy to cause secondary emission. valve with a divided anode 10 mm. in diameter. 

Fig, 1 shows how the anode current and the 
current to tho molybdenum ‘guard wires' 
varied with osoillation wave-length when the 
magnetic field strength was adjusted for 
maximum oscillation amplitude. The ‘guard 
wires’ woro connected through a milliammeter 
to on© end of the filament. The anode voltage 
was 1,200 v, and tho original filament emission 
25 ma. 

It will be seen that a current of the order 
of several milliamperos reached the ‘guard 
wires’, although they wore at the same 
potential as the filament, and that this current 
revorsed its direction near the minimum wave¬ 
length. The maximum reverse current 
occurred at the same wave-length as the 
maximum anode current. By giving the 
‘guard wires’ an increasingly negative poten¬ 
tial with respect to the filament, it was proved 
that the reversal was due to the emission of 
negative charges and not to the arrival of 
positive ones. This was confirmed by isolating 
tho ‘guard wires’ and measuring their poten¬ 
tial as the wave-length was reduced from a 
few metres to the minimum value. Just 
above the minimum wave-length the potential 
changed suddenly from about — 200 v, to 
about 10 v. 

These results lead to the conclusions that 
tho ‘guard wires’, and by inference the fila¬ 
ment also, are bombarded by electrons the 
energy of which increases as the short wave 
limit is approached and that the average 
efficiency of the bombarding electrons in pro¬ 
ducing secondary electrons may exceed 100 
per cent near the short wave limit. 

By measuring tho resistance of tho filament 
under oscillating and non-oscillating con¬ 
ditions in a valve without ‘guard wires', an 
0 , 2 3 4m estimate has been made of the relative 

oscillation wavelength importance of the direct effect (increase of 

fi Q> filament temperature) and the indirect effect 

(secondary emission) of the electronic bom- 
During a recent investigation 1 of short-wave bardment on the electron emission from the filament, 

oscillations produced by magnetron valves of the In a typical case the maximum secondary emission 

divided anode type, it was found that in some cases from the filament appears to be several times greater 

the mean anode current during oscillation exceeded than the extra primary emission resulting from the 

the original total emission of electrons from tho increase in filament temperature, 

filament. Abnormally high values of anode current The fact that some of the electrons emitted from 
were first observed when using the falling character- tho filament can return to it with much more than 

istics of the valve to produce oscillations at wave- their initial energy is due to the time of transit 

l ength* a little above the lower limit set by electron becoming an appreciable fraction of the oscillation 

inertia. Further investigation showed that such period. Those electrons which traverse the path 

effects were absent at longer wave-lengths and that filament-anode-filament while the potential gradient 
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in their neighbourhood is falling have the possibility 
of transferring energy from the oscillatory circuit to 
the filament. 

It seems likely that cathode secondary emission 
may he a factor of considerable practical importance 
in the production of very short wave-lengths. It 
probably occurs in the Barkhausen type of oscillator 1 
as well as in magnetron valves, but to a smaller 
extent. It is not to be expected in the ordinary 
‘reaction* type of triodo oscillator. Okabe* has 
recently described a ‘cold cathode oscillator’, using a 
magnetic field, for very short wave-lengths. From 
his description of the results obtained, it is probable 
that this oscillator functions by means of cathode 
secondary emission. 

E. C. S. Mbgaw. 

Research Laboratories of the 

General Electric Company, Ltd., 

Wembley. 

Oct. 23. 

1 J. Jntt. Elect. Eng. t 72, 326 ; 1033. 

1 Barkhausoti and Kurx, Phy*. 21, 1; 1020. 

* Okabe, J. Inst, Elect. Eng. { Japan ), 58, 300; 1033. 


Sunspot Number and the Refractivity of Dry Air* 

Existing data on the refractivity of dry air as 
determined by various observers show disagreements 
which are larger than the errors which seem probable 
in many of the recent measurements. The constancy 
of composition of the atmosphere at the earth’s 
surface has been repeatedly questioned and the use 
of dry air free from carbon dioxide is being abandoned 1 
as a standard reference medium for specific gravities 
of gases, because it is too variable in its normal 
density. 

In view of these facts, I have examined the re¬ 
fractive index data on air for evidences of systematic 
variations. Since 1912, at least 19 series of absolute 
measurements of the index of air have been per¬ 
formed, and the mean of the resulting indices of 
refraction for the D lines of sodium is 1 0002923 7 for 
0°C. and 700 mm. pressure 1 . 8ome of the observers 
used air containing carbon dioxide, and it is not 
certain that all the results are computet 1 for the same 
value of gravity ; but these uncertainties are very 
small in the seventh decimal place of index. Never¬ 
theless, about 60 per cent of the deviations from the 
mean value are so large as ±5xl0~ 7 . Moreover, 
when listed according to date of publication (or a 
more precise date for the experiments, if such in¬ 
formation is available), eight of the first ten residuals 
are negative and the nine which follow are either 
positive or approximately zero. These two groups, 
one having negative and the other positive residuals, 
differ in average index by 6*4 x 10' 7 and they lie 
almost entirely within the two opposite phases of the 
current magnetic cycle of sunspots which began in 
1912 and extends to 1934, approximately. Conse¬ 
quently, since sunspot numbers are appreciably 
higher in the first half of this 23-year period, a 
correlation (negative) between sunspot numbers and 
the refractivity of air is suggested. 

Computation gives a Pearson correlation co¬ 
efficient, — 0*52 with a probable error of ±0*11, 
and the data, with the characteristic (or regression) 
lines, are.shown in Fig. 1. Although the number of 
qbs^ryatiaha is small, this result seems of sufficient 


significance to indioate that a hypothesis relating 
refractivity and sunspots should be sought. Degree 
of storminess of the earth’s atmosphere has already 
been correlated (positively)* with yearly relative 
sunspot numbers, and thus it soems possible that a 
decrease in the average rate of stirring and mixing 
of the air during the second phase of the magnetio 



Fio. 1. Correlation between refractivity of air and sunspot number. 
The Pearson coefficient of correlation is r—0*52 i (Vlt. Arrows 
show the change In solar activity during a one-year period within 
which an experiment is not definitely dated. Those data cover the 
Interval 1012 to date, and are numbered in the approximate chrono¬ 
logical order of the observations as follows: 1, Howell, J. T.; 2, 
Foaeipal, V. (1917); 3, Meggers and Peters; 4, Peters. C. G.; 6, 
Powjpal, V. (1918); 0, Traub, W.; 7. 8U>U, R.; 8, Busch, M.; 9, 
Perard. A. (1022); 10, Zwetsch, A.; 11, Quarder, fl.; 12, Prrard, A. 
(1924); 13, Cheney. K. W.; 14, Opladen, M.; 15. Taus* and Hornimg; 
16, Lowery, H.; 17, Tauaz and Gdrlachcr; 18, Sears and Barrell; 
19, K Oaten and Lampe. 


cycle allows certain denser components (associated 
molecules or isotopes) to settle and produce at the 
earth’s surface a gaseous mixture having a slightly 
higher index of refraction. 

L. W. Tilton, 

Department of Commerce, 

Bureau of Standards, 

Washington, D.C. 

Sept. 27. 


1 l^andolt-BOrnateln, “Physlkalisch-Chemlscho Tabellen", Enter 
Erg&njtungsband, 160-163 ; 1927. 

• The Landolt-Bttrastein “Tabcllon” (6th edition) Hat many of the 
results. Other sources are : V. Poeejpal, Ann. PAyi., (4), 88 . 629-646 i 
1917. V. Pose]pal, J. Phyt., (16), 2, 85-92 ; 1021. A. PGrard, Prods- 
Vcrbawt dc* stance*, x, 10 ; 1023. A. Zwctech, Z. FAy*., IB, 308-418 ; 
1023. Tauax und rtdrfocher, Z. tech. PAy*., 18, 19-24 ; 1931. Sean 
and Barrell, Phil. Tran*. Roy. Sax., A, 281, 126-127; 1932. Ktteten 
and Utnpc, result obtained In 1932 at the Phys. Techn. Kelohsanstalt 
and privately communicated to me. C. G. Peters, unpublished result 
obtained to 1917 at the U.8. Bureau of Standards with apparatus 
dltferent from that used by Muggers and Petere. 

• Ellsworth Huntington, “Earth and Sun”, p. 20, Yale University 
Press, 1923. 


AudibDity of the Aurora and Low Aurora 
An extensive inquiry among traders, policemen, 
missionaries and Eskimos concerning the audibility 
of the aurora was made by members of the Canadian 
Polar party stationed near Chesterfield Inlet on the 
west ebast of Hudson Bay. The majority of the 
white people who were questioned had more than 
twenty years’ experience in the eastern Canadian 
arctic. The Eskimos were questioned only after we 
found that they were calling us “foolish white men”. 
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because we had said that the aurora was inaudible. 
Natives living in the region extending from Repulse 
Bay in the north to Eskimo Poult in the south, 
and from Baker Lake in the west to Southampton 
Island in the east were included in the inquiry. 

All the white people insisted that they had heard 
rustling or swishing sounds accompanying brilliant 
auroral displays. These sounds were hoard more 
frequently by them at Burrel on Hudson Straits, at 
Harrison on the east coast of Hudson Bay, and in 
the region between CheHterfield Inlet and the Churchill 
River than farther north. Bishop Turquetil, who i 
has had more than t welve years’ experience at both 
Reindeer Lake in northern Saskatchewan and 
Chesterfield Inlet, stated that sounds with aurora 
were more frequent at. the former place. Nothing 
in their description of aurora at such times would j 
suggest unusually low aurora, because forms common 
to normal displays were always mentioned. 

The natives in this region call the aurora, akt*kaniJc f 
meaning that which moves rapidly. The same 
expression is used also by them for Chesterfield 
Inlet, booause of the rupid flow of the tides in the 
Inlet. Stories involving the audibility of the aurora i 
have been handed down from one to another for ] 
many generations. One that is repeated frequently | 
explains that the sounds are made by spirits playing ; 
a game. A small group of the natives have also a | 
story of the aurora corning low enough to kill some 
of their people. In this particular case the story 
may have originated from the effects of a destructive 
lightning flash, although lightning is so rare in this 
region that the natives often seek shelter with white 
men during even the mildest storms. 

Very few natives from Baker Lake, Chesterfield j 
Inlet, and north of these places, had heard the aurora, i 
although all knew people who had heard it. Natives j 
from Southampton Island knew of no one who had j 
heard it there. Practically all natives from south j 
of Chesterfield Inlet had heard the aurora, and 
described the sounds by blowing through rounded 
lips. According to them the aurora was heard more 
frequently during some winters than others. None 
had heard it during the wintor of 1932-33. Nothing 
of a definite nature concerning low aurora could bo 
found from them. 

The collected testimony of both whites and natives 
indicates that the region of maximum audibility lies 
in the region of maximum auroral frequency. Un¬ 
fortunately, this does not distinguish between an 
objective or a subjective explanation of the sounds, 
since the greater the number of aurora seen the more 
likely it is that conditions favourable to either effect 
may occur. 

The extent to which the testimony of natives 
con be relied upon is debatable. As observers of 
unusual occurrences in their native habitat they are 
superior to the average white man. However, 
traditional accounts of the sounds may be faulty 
and have induced a greater susceptibility to a 
subjective effect. 

The members of the party listened occasionally 
for aurora] sounds during brilliant displays, but were 
unsuccessful except on the night of March 20, when j 
J, Rea, assistant observer, hoard sounds with a i 
brilliant display. We were occupied with double j 
station photographs at the time and listened carefully 
but unsuccessfully for the sounds. Our failure to | 
hear the sounds may have been due to less sensitive | 
hearing, since conditions for detecting objective j 
sounds were extremely good. F During the day, a I 


pilot balloon had been followed for 138 minutes, and 
the same clear, calm conditions prevailed during the 
night with a minimum temperature of — 17° F. 
During the interval in which the sounds were heard, 
brilliant greenish-white flashes were darting overhead 
from south to north, anc^ some of these may have 
como momentarily lower than usual. Height deter¬ 
minations have yet to be made from the double 
station photographs taken at this time, but the 
plates show no unusual displacements. Rea is of the 
opinion that tho sounds did not occur simultaneously 
with tho flashes. 

One account which we heard of audible aurora 
indicates a subjective origin for the sound. In this 
case the. aurora was heard in central Saskatchewan 
from the observation platform of a moving train. 
Hero the noise of the train would have drowned all 
sounds coming from the aurora, and having the low 
intensity commonly reported. 

On at least three occasions at Chesterfield an 
auroral condition prevailed which may explain the 
reports of individuals who claim that they have 
walked in the aurora. Following an active display 
with ray structures predominating, a continuous 
auroral glow covered the whole sky oxcopt for a 
small area in the north. The light from this glow, 
together with the light reflected from the snow, made 
it difficult not to feel that one was in an auroral 
mist or fog. 

Continuous records were taken of atmospheric 
potential gradients from March to the end of August, 
No effect could bo detected on the recording galvano¬ 
meter during auroral storms. 

F. T, Davehs. 

B. W. CuniiiK. 

Canadian Meteorological Office, 

Toronto, Canada. 


Magnetorotation with Alternating Fields of High 
Frequency 

Home time ago wo carried out experiments 1 to 
determine whether tho rotation of the plane of 
polarised light still takes placo when the frequency 
of the magnetic field is very high, for example, ten 
times that of the Larmor precession frequency. 
Polarised light from an arc lamp (or preferably a 
sodium arc) is polarised by a nicol prism, than passes 
through a tube containing sodium vapour at low 
pressure (about 7 -5 x 10 4 mm.) and finally is analysed 
| by a second nicol. The tube containing the sodium 
vapour is placed inside a coil forming part of a reson¬ 
ance circuit tuned to a high frequenoy valve oscillator. 
The plane of polarisation of the light was rotated on 
passing through tho sodium vapour in the presence 
of the oscillatory magnetic field. The intensity of 
brightness after the second nicol was compared for 
high frequencies (n) with that for 50 o.pjs. No diminu¬ 
tion in this ratio was found when the frequency n 
was about nine times tho Larmor frequency Q& 
corresponding to the magnetic field amplitude 

H t (Q L - A 1 fh, H - H t count). 

2 me 

It was nevertheless considered possible that the 
existence of such an integral quadratic effect makes 
tiie above results not strictly conclusive for theper- 
sistence of gyration at high frequencies, as for example 
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a partial depolarisation of light would give a similar 
effect. We have therefore determined directly the 
amplitude of magnetorotation for a high frequency 
magnetic field using the following procedure. Polar¬ 
ised light passes first through a tube containing a 
liquid, such as benzene, whiph gives the usual diamag¬ 
netic rotation, and then through a nicol at 45° 
with respect to the first. The tube is placed on the 
axis of the coil supplying the magnetic field. The 
small magnetic rotation causes a very feeble periodic 
variation of the intensity of light, which is super¬ 
imposed on the continuous intensity. The beam then 
falls on a photoelectric coll connected to a powerful 
resonance amplifier, the imput circuit of which is 
tuned to that of the magnetic field. Only the very 
slight modulation of the photoelectric current is 
amplified, whilst the great intensity of the continuous 
light does not affect the readings of the compensated 
microftinmeter in the output circuit. 

As the amplification depends to a large extent on 
the frequency, an optical calibration method has 
been developed, using os source of light a Korr cell 
with a definite alternating potential on its plates. 
The magnetic field frequencies ranged from 0*15 to 
4*0 x 10® c.p.s., whilst the peak values of the magnetic 
field employed were 0 07 and 0*29 gauss, the cor- 
* responding maximum Larmor frequencies being 1 *30 
and 0-49x10* respectively. Within experimental 
error, no diminution of rotation was observed when 
the frequency n exceeded the Larmor frequency Ojr,. 

Egon Bretsoher. 

Physikaiisches Institut dor 

Eidg. Techn. Hochschule, 

Zurich, 


1 Bretocher and Deck, Kelv. Vhyt. Acta, 6, 229 ; 1933, 


Paper Hygrometers 

Db. Grant and Mr. Mellanby 1 * 4 have commented 
on the different periods required for paper to attain 
stretch equilibrium when tin's property is being used 
for hygrometrio measurement. The following curve 
(Fig. 1) which is included in the paper quoted under 



TiMl - MlNUTU 

Fie, 1. Rato.of attaining stretch equilibrium. 

my name by Dr. Grant, may throw some light on 
the difficulty. 

Ifrwill lie seen that air velocity has a very great 
effect and that in comparatively still air the rate 
of change, after an initial period, may become so 
small that conditions resemble those of equilibrium. 


The paper used in this case was a rosin sized mixed 
wood furnish and rather thicker than those advocated 
by Dr. Grant, being 100 gm./sq. m., but nevertheless 
the air velocity factor should be carefully watched. 

Philip H. Prior. 

Research Laboratory, 

Aylesford Paper Mills. 

Oct. 30. 

■ Nature, 1S8, 60, July 8, 1933. 

• Nature, 138, 677, Oct. 28, 1933. 

In connexion with Dr. J. Grant’s letter 1 , on paper 
hygrometers, some experiments made somo months 
ago on an experimental paper-operated indicating 
hygrometer may be of interest. The instrument, in 
aspect similar to the ‘Edney’ paper-metal hygro¬ 
meter, was marie by oausing two pieces of the same 
paper to odhero together, the grain of one being at 
right angles to that of the other. A light pointer 
attached to the free end of a strip of this double 
paper indicated the movement as the strip curled 
due to differential expansion. 

This instrument gavo quite good results provided 
extreme humidity was not encountered, but if one 
attempted to calibrate at 100 per cent R.H., then 
the other scale points always moved to different 
positions. Probably cyclic ‘ageing’ would provide 
reliable) movements. 

Very rapid initial indication was obtained with 
this instrument, but final steady values could only 
be obtained after ten or fifteen minutes, even using 
very thin Japanese rice paper. It was mainly for 
this reason that further experiments wore abandoned, 
and also because it was found that until the case 
hud reached the air temperature of a fresh atmosphere, 
discrepancies resulted duo to the slight warming or 
cooling of the air wliich was operating the element 
as it passed through the case. 

G. R. R. Bray 
(Chief of Eleotrioal Laboratory). 
The British Thomson-Houston Co., Ltd., 

Rugby. 

Nov. 6. 

1 Nature, 188, 677, Oct. 28, 1033. 


X-Ray Investigation of Tridymite-glass 

There has boon a lengthy controversy between 
G. W. Morey 1 and A. Dietzel 4 concerning the nature 
of the crystallites in devitrified gloss in region B 
of the phase diagram of the system : SiO, Na,0 CaO 
(see 8 ). Morey, from microscopic investigations, 
thought that tridymite was present in this devitrified 
glass, whereas Dietzel, with the further help of 
expansion curves, decided in favour of cristobalite. 
Microscopic work on such a problem is very difficult, 
especially when dealing with crystallites incrusted 
in a vitreous mass. On tho other hand, expansion 
curves are quite useless. There are three anomalies 
in tho expansion of puro tridymite. The first occurs 
about 120° C., the second around 165° C. and the 
last at 420° C. A solid rod of 36 mm. of glass B 
does not give any appreciable anomaly of expansion. 
A rod of the same dimensions made from a powder 
of this devitrified glass also gives a negative result. 
X-ray powdor analysis on the contrary gives a 
definite solution of the problem. A devitrified glass 
of the initial percentage composition: SiO* 78, 
CaO 12, and Na a O 10 (glass B) gives an unmistakable 
pattern of tridymite (Co-Ka-50 m.a.h.). 
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It is necessary to emphasise the unreliability of 
thermal expansion curves, so far as tridymite and 
cristobalite, in glass or in mixtures, are concerned. 
The transition a -* p cristobalite is a very capricious 
one. Cristobalites of different origin will give various 
temperatures of transformation between 200° and 
280° C. Borne investigators 1 have even suggested the 
existence of p cristobalite at 170° C. Because of the 
fact that tridymite is obtained with difficulty in 
artificial preparations or because of the rather peculiar 
aspect of an occasional expansion curve, many 
workers have, in doubtful cases, decided in favour 
of cristobalite instead of tridymite 4 . X-ray work 
has been handicapped by the use of too short wave¬ 
lengths. In a note to bo published olsewhere, in 
collaboration with Dr. Hagg, of Stockholm Hogskola, 
we give experimental evidence of the existence of 
tridymite, and not cristobalite, for example, in 
artificial mullites (bauxites calcined at 1,300° C.) 
containing free silica 6 . This proof has been mode 
possible by the use of the appropriate wave-length, 
that is, calcium K f and with a camera of very high 
dispersion in vacuo. 

M. E. Nahmias. 

Physical Laboratories, 

Victoria University of Manchester. 

Nov. 1. 

1 J. in»Pr. Ctr. Soc ., 683, 713, 922; 1930. 

• OUut Ber.. 307 ; 1931. 

* Heindl, P. and Iff., Bur. of Stan. J . of foe.. Fob. 1932, 109. 

4 IUudttiL R. and C., Z. Ar., 76, 196 ; 1930. 

4 M. B. NahniJaa, Z. A36, 365 ; 1933. 


Occurrence of Dolioletta gegenbauri (Uljanin) in the 
North Sea 

In a recent issue of Nature, Delsman 1 refers to 
the appearance of largo numbers of Doliolum nation - 
alls at Den Holder in 1910-12, presumably carried 
there from the English Channel. It may be of interest 
to record the presonco of another doliolid in the 
North Sea this year. The material was collected 
in the course of investigating the relations between 
herring and the plankton by means of the Hardy 
plankton indicator 1 , and was forwarded to Prof. 
Garstang, who kindly identified phorozoids and 
gonozoids as Dolioletta gegenbauri (Uljanin). Oozoids 
were also present, but the identification of these is 
a b yet uncertain. 

The importance of the appearance of either 
doliolids or snips in the North Sea or Channel as 
indicators of exceptionally strong Atlantic drifts and 
high temperatures has been repeatedly stressed : in 
particular by Schmidt 8 , Garstang 4 , Bowman 6 , Russell 
and Hastings® and Fowler 7 . In addition to Delsman’s 
record, Schmidt 3 and Bowman 4 record large swarms 
of Salpa fuaiformia passing into tho northern North 
Sea in 1905 and 1920 respectively. 

The present doliolids were obtained from two 
positions : (a) 125 miles oast of Aberdeen (57° 35' N. t 
1° 40' E.) and (5) 67 miles N. 5° W. (mag,) of posi¬ 
tion a. They were moro abundant at tho northern 
station, where on September 10 and 11 nine samples 
yielded an average of 452 ; at position a on September 
8 and 9 ten samples yielded an average of only 44, 
and none was taken there in twenty-two samples 
between September 1 and 5. 

Doliolids are considered to bo indicative of warmer 
water than salpa. The fact that D, gegenbauri, whioh 
is normally found in Indian, Mediterranean and 
Atlantic waters, had penetrated into the North Sea, 
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presumably from the north, to a position much 
farther south than that in which & fuei/ormie has 
been recorded, appears to show a very considerable 
Atlantic inflow. The similarity in the climatic con¬ 
ditions of 1910-12, 1921 and 1933 is striking ; all 
have been characterised £>y dry summers and high 
temperatures in the North Sea (the chief engineer of 
the trawler taking these samples recorded in 
September of this year Hie highest temperature he 
has observed in the North Sea—16-7°C.). 

It may be of interest too to record a diurnal 
variation in the numbers of D. gegenbauri , In the 
northern position the following catches were obtained 
for 20-minute hauls with an indicator having an 
opening of only 1J in. diameter : 


0800 

hours 

375 caught 

0800 hours 

275 caught 

1100 

it 

580 „ 

1100 „ 

1050 „ 

1400 

tt 

790 

1300 „ 

450 „ 

1700 


125 .. 

1500 „ 

325 

2000 


100 „ 




This variation would appear to indicate a vertical 
migration in which the animals are to be found near 
thi! surfuco at night and sink during the day ; all 
tho samples were taken from a depth of approximately 
30 metres. 

C. E. Lucas. 

University College, Hull. 

Nov. 7. 


• Del*man. Natttbb, 132, 640, Oct. 21, 1933. 

1 Hardy. Min, Aarir. and b'ith.> Fiih. Intwt., 2, 8, No. 7 ; 1926. 

• Schmidt, Itapp. Con*. Erplor. Mer., 10, No. 4 ; 1909. 

4 Garstong, J. Mar. Biol. At* ., N.S., 3, 210; 1894. 

1 Bowman, Hep. Bril. At toe.. 1922, p. 867. 

4 Huswll and Hastings, J. Mar. Biol. At*., N.8., 18, 635; 1988. 
1 Fowler, Pw. Zool. 10, 680; 1898. 


Types of Foliage of Yews 
1 have rocently examined the very old, I think 
the second largest, yew tree in England, in the church¬ 
yard at Stoke Gabriel in Devonshire. This tree shows 
the horizontally spreading type of growth charac¬ 
teristic of the English yew, Taxus baocata , though the 



c a 6 


Fio. 1. «, Stoke Gabriel yew; 6, Irish yew; c, Kngllib yew, 

drooping branches suggest the Veep mg’ character 
found in some ash, birch and other trees. The arrange¬ 
ment of the twist of the leaves on the secondary 
branches, however, is not strictly parallel andhon- 
zontai, but more nearly resembles that seen in the 
Irish yew (T. faztigata). . , ^ 
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Thy Stoke Gabriel tree is a female, aril bearing 
tree, and the age—as judged by the girth of the 
trunk, and the date on a tombstone (1680) now well 
within tho circle covered by the branches—must be 
well over three hundred years and probably very 
much older, perhaps a thousand years. 

The Irish yew (T. fastigata) originated as a muta¬ 
tional form in Ireland some hundred and fifty years 


ago. 

I have already pointed out 1 that all the Irish yew 
trees in tho cemeteries and churchyards in England 
are, so far as is known, female or aril bearing trees ; 
and have presumably been propagated by cuttings. 

F\ hybrids between the female Irish and the male 
English yew have been reared by Hurst and myself. 
These vary in character, some being typically Irish, 
some English, and some intermediate in type of 
foliage. 

The Stoke Gabriel tree, owing to its great age, 
cannot bo a hybrid between the Irish and the English 
species, and the question arises whether the peculiar 
foliage is due to age, or whether the tree represents 
another variety or species of Taxus, other than T. 
baccata, or whether it is a mutational form inter¬ 
mediate between 7\ baecata and T . Jaatigata. 

I have received through the kindness of a friend 
branches from another old female tree, from Upton 
churchyard, Bucks, which also shows the same inter¬ 
mediate foliago characters, and it would be interest¬ 
ing to know whether other examples exist, especially 
among the very old yew trees which still exist in 
some of the churchyards in England. In tho Upton 
yew tine there is evidence of disease, possibly gall 
infection, which may have affected the character of 
the foliage. 

0. d. Bond. 


Femsliaw, 

10, Springfield Hoad, 
Leicester. 

Nov. 1. 


1 NATURE, 110, 810, Doc. 1«, 1922. 


Vitamin C in the Adrenal Gland of the Human Foetus 
and the Physical State of the Vitamin in the Gland 
Cell 

In a previous communication 1 I described a cyto- 
logical method of demonstrating a substance which 
was believed to be vitamin C in the cells of the 
adrenal glands of various animals. A modification of 
this method has been applied to the adrenal glands 
of a 66 cm. human foetus. 

The glands were obtained shortly after tho foetus 
had been removed from the mother, and placed in a 
2 per cent solution of silver nitrate in 70 per cent 
alcohol and allowed to remain there for twenty-four 
hours; they were then removed and sectioned. 

It was found that the whole of the gland had 
blackened—the cortex rather more so than the 
medulla. Microscopically, it was observed that the 
outer portions of the cortex had not reacted so 
strongly aa the deeper portions. The region known 
as the ‘total cortex* exhibited a very strong reaction 
and the nuclear aggregation of the argontophile 
granules was so great that the nuclei were in many 
cases quite obscured. 

Huclear aggregation did not occur to anything like 
the same extent in the outer regions of the cortex. 
In the medulla, the perinuclear aggregation was also 
not ao marked as in the ‘total cortex*. 


Assuming that the ‘total cortex' possessed some 
definite secretory importance in total life, the intense 
perinuclear aggregation would perhaps indicate that 
it is assisting in some synthesis taking place in this 
region of the gland. 

It is of interest to consider the physical condition 
of the vitamin in the gland cell. From its ready 
solubility in water, vitamin C may be present in the 
gland cel! in molecular solution (existing either in 
the ionised or unionised condition), in which case, on 
fixation, the vitamin (' will run together to form 
droplets which will give rise to the granular forma-.* 
lions observed on staining with silver nitrate and 
other substances*. If the vitamin is in molecular 
solution in an unionised condition, it is difficult to 
account for its aggregation at membranes unless we 
assume tliat the vitamin has definite ability to reduce 
surface tension, in which case it will obey the Gibb’s 
law. If the vitamin is ionised, then there will be a 
tendency for the negative ions to be adsorbed at the 
nuclear membrane, provided the nucleus has an acid 
pH coinpartHl with that of the cytoplasm. If the 
molecules arc in aggregates of colloidal dimensions 



Kid. 1. Portion of fQBtal cortex ahowlug blackened nuclei due to 
atturegatkm of vitamin G granules. 


or bigger, the distribution of the vitamin at the 
membranes may be quite simply explained as being 
due to surface tension effects. 

The typical granular form of the vitamin is not 
invariable. At times argentophile aggregations of 
varying size make their appearance and occasionally 
resemble the Golgi apparatus. This possibility of 
relation to the Golgi apparatus is, however, pre¬ 
cluded by the fact that those results have been 
obtained with alcoholic silver nitrate as well as the 
aqueous solution, and also following previous treat¬ 
ment of the tissue with ether or chloroform. There 
is a possibility that different adrenal lipoids may be 
concerned at times in this silver reaction. This 
possibility is, however, discussed in my paper in 
press (see above). Apart from the question of lipoids, 
these variations in the typical vitamin C form may 
be due to imperfect penetration (in certain eases 
only) of tho vaporous fixative, thus allowing the 
vitamin to run together in larger masses, or perhaps 
the m6rphology of tho vitamin varies with different 
physiological states of the various adronal cells. In 
addition, preparations have been occasionally ob¬ 
tained in which the gland becomes black in silver 
nitrate but does not exhibit granule formation on 
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sectioning. These facts incline me to the view that 
the physical condition of the vitamin varies over a 
period of time, dependent upon factors as yet un¬ 
known, certainly modified by the physiological state 
of the adrenal cells, and undoubtedly modified to a 
certain extent by the reagents used upon the gland. 

Geoffrey Bourne 
(Hackett Research Student). 

Department of Biology, 

University of Western Australia, 

Perth. 

Aug. 25. 

1 Nature, 181, 874, June 17, m3. 

• Bourne, Awi, J. Exp. Biol, Med. Sri., In press. 


The New Volcanic Island, Krakatoa 

To a botanist or zoologist the birth of a new 
island from bcnoath the sea is an event of considerable 
interest. A number of questions ocour to him anti 
he will almost inevitably speculate a.s to the first 
forms of life to colonise it, and the date of their 
appearance. In Dr. W. Doctors van Leeuwcn’s 
interesting lottor, published in Nature of October 28, 
a list of the first seedlings to colonise Anak Krakatoa 
IV is given. These were collected in May 1932, but 
his reference to an observation four months earlier 
indicates that seedlings woro present at least as 
early as seventeen months after the island first began 
to appear above sea-level. 

Happening to be in the vicinity of the Krakatoa 
Islands in February 1931, I took advantago of 
assistance offered mo by the volcanological service 
to stay four days there, and in the course of this 
stay 1 crossed the three miles separating Anak 
Krakatoa IV from the other islands. On the black 
volcanic ash composing the islands black cinders and 
white pumice woro sprinkled, whilst along its shores 
driftwood and other vegetable debris were strewn. 
Careful search showed me that at this date, six 
months after the first appearance of the island, none 
of the plant seeds which were in evidence had taken 
root or germinated, but in spite of this a small fauna 
had already established itself. This consisted of a 
eollembolftn ( Mesira calolepi# BOrner) and a beetle 
(Anthicue oceanicus Laf.), both in abimdance amongst 
the decaying vegetation, and three species of spider 
(Trochosa reimoscri Bris., Ctenufi periculomis Bris. 
and Maao krakaiaueneis Bris.). Throe other species 
of insect—a leaf-mining moth ( Gosmopteryx ), a mos¬ 
quito and a male ant (Gamponotue (Tanaemyrrrtcx) 
variegaius, F. Smith)—were probably stray arrivals 
which could not at that time establish themselves. 

In the Proceedings of the Zoological Society, Pt. 4, 
1931, I attempted to summarise our knowledge of 
the present fauna of the Krakatoa Islands, and a 
list of the spiders I collected there myself is appearing 
in a forthcoming part of the same Proceedings* but 
here it may bo interesting to record that in May 
1884, nine months after the terrific eruption which 
destroyed all the animal and plant life, the only 
sign of life which Cotteau could find was a solitary 
spider, whilst later in the same year Verbeek saw a 
few blades of grass. To-day there are nearly 300 
kinds of plants and about 700 arthropods, apart 
from birds, bats, rats, reptiles, crustaceans, molluscs 
and worms. 

W. S. Bkistowe. 

37, Holland Park, 

London, W.ll. 


Flint Implements of Early Magdalenian Age from 
Deposits Underlying the Lower Estuarine 
Clay, Co* Antrim 

Some time ago (August 16, 1930, and May 14, 1932) 
there appeared in Nature two short statements re¬ 
lating to my discovory bo f th on Islandmagee and at 
Larno. Co. Antrim, of flint implements of Late 
Magdalenian age within the Lower Estuarine Clay 
which underlies the gravels of the 25-foot raised beach. 

Lately, by reason of the construction of a small har¬ 
bour on the western side of Islandmagee, I have been 
afforded an exceptional opportunity for examining 
the beds situated beneath the Lower Estuarine Clay. 

The complete section exposed reveals ;— 

9. Gravels of the 25-foot raised beach (often 
reconstituted) : 

8. Black sand : 

7. Lower estuarine clay : 

6. Black sand : 

5. (Jravel, sub-angular, fine and black : 

4. Black sand : 

3. Gravel, Hub-angular, fine and black : 

2. Land surface : 

1. Boulder clay oontaining-cliff rising abruptly 
on the landward side. 

In deposits Nos. 3, 4, 5 and 6 I have found unrolled 
artefacts of the Early Magdalenian period : these, 
together with the molluscan and plant remains which 
the layers in question contain, will he described in 
the Antiffuarie# Journal early next year. 

30 South wick Street, «L P. T. Burchkbu. 

London, W.2. 

Oct. 28. 


Tunny in the North Sea 

Mr. F. S. Kussell 1 is certainly correct in assuming 
that the occurrence of tunny (Thunnus thynnus L.) 
in the North Sea is not of recent date. The Fisheries 
staff, during their investigation of herring trawling 
in 1912 and 1913, frequently observed this magnificent 
fish in September and October in an area between 
the Dogger Bank and the coast, and made several 
(unsuccessful) attempts to capture it. The records 
made at this time are being extracted from our log¬ 
books and will be available shortly. 

E. S. Ruhskll. 

Ministry of Agriculture and Fisheries, 

43, Parliament Stroet, S.W.L 
Nov, 20. 

' Nature, 188, 786, Nov. 18; 1938. 


A Seal in the Thames 

On November 14, at about 2 p.zh., a seal was 
observed swimming in the Thames between the 
landing stage and the entrance to the docks at 
Tilbury, just opposite the Tilbury Hotel. Eventually 
it climbed up on to the wooden causeway from the 
hotel gardens to the river and remained there for 
some time. It appeared to be a three-quarter g r own 
specimen of the common seal, Phoca vitulma, but 
with the exception of the hind flippers was practically 
pure white in colour. Passing boats alarmed it and 
it dived from the causeway several times, and finally 
disappeared, swimming strongly down-stream* 

A. S, BuoKKtrasT. 

Plant Pathological Laboratory, 

Ministry of Agriculture, 

Harpenden. Nov, 21. 
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Research 

Races and Languages in India. Sir Edward Gait’s, 
communication under this title to flection E (Geo¬ 
graphy) of the British Association at Leicester appears 
in full in the Journal of the Royal Society of Arts, 

81, No. 4224, Oct. 20, 1933, Sir Edward states that 
the number of languages spoken in India is 223, 
[The figures of languages given in the actual census 
is 225 not 223.] The Indo-European languages (27) 
are spoken by 2f>7 million persons, the Drnvidian (14) 
by 72 million, Tibeto-Chinese (156) by 15 million 
and the Austro-Asiatic (19) by ft million. There aro 
a few unclasHed languages of little numerical import¬ 
ance. The main Dravidian-speaking area lies south 
of a line Goa-Berar Puri (Bay of Bengal). Tibeto- 
Chinese languages are current in Burma, the hill 
district of Assam and the sub-Himalayan tract from 
Assam to the borders of Kashmir. Throughout the 
rest of India, Aryan languages predominate. The 
Austro-Asiatic languages are scattered over a wide 
area and the numbers speaking them are small. 
They are a survival ; but Dravidian Telugu, the 
Aryan languages of the Gangotic plain and the 
Tibeto-Burman languages of the Himalayan area all 
show signs of Austria influence. Their place in 
northern India was taken by Dravidian languages 
which iit turn worn displaced by Aryan languages. 

The physical typo of the races who brought in the 
Aryan languages predominates in north-west India 
as far as Patiala. In the Himalayan area, and where 
the Tibeto-Chinese languages are spoken, the in¬ 
habitants are of the Mongoloid typo. To the south 
of Kajputana and the Ganges valley, the. people are 
commonly known as Dravidians, among whom two 
types aro now generally recognised, the mom primitive 
being proto-Australoid. Dr. Hutton in the recent 
Census of India suggests two waves of Dravidian 
migration, the later having an Armenoid admixture, 
and an incursion of Alpine peoples spoaking an 
Aryan tongue. There is, however, little evidonee of 
Mesopotamian or Cauoasic affinities in Dravidian, 
and none that the Alpine invaders had adoptod 
an Aryan form of speech before they came to 
India. 

Stuttering. Dr. G. Seth (Edinburgh) read a paper 
before Section J (Psychology) of the British Associa¬ 
tion at the recent Leicester meeting on some clinical 
aspects of stuttering, and recorded observations 
based on the study of about a hundred cases. The 
percentage of stutterers in five educational areas 
ranges from 0*72 to 1*30, with an average in the 
region of 0*96 per oent. This agroes with the general 
finding that about one per oent of the school popula¬ 
tion are stutterers. The proportion of stuttering boys 
to stuttering girls is 6 to 1 in one area and 3 to 1 
in another area. It is practically impossible to trace 
a connexion between the speech disorder and any 
immediate causative factor. It seems, therefore, 
that stuttering must bo regarded as a develop¬ 
mental disorder most commonly of gradual onset, 
in which the predisposition, whether it be the result 
of inheritance or of fixation, becomes effective in 
most oases under the conditions and within the 
oifoumstances of development itself. The state of 
the mother before the birth of the child, difficult 
birth and difficulties in weaning, may all play a part 
in the causation of stuttering. 


Items 

The Thymus in Filipinos. J. C. Nailagos (Phil. J . Sci. f 
51 ; 1933) describes the relations and size of the 

thymus in 338 Filipinos ranging in age from birth 
to adolescence, At birth the Filipino infants possess 
a proportionately heavier thymus in relation to body- 
weight than is reported for American newborns, but 
in late childhood and in adolescence the Filipinos 
have a proportionately smaller thymus than th§ 
American group, and it is suggested that this is 
dependent on the existence of nutritional unbalance 
or dietary insufficiency. If to the degrt*e of under¬ 
nourishment and the deficiency in vitamins A and B, 
which is claimed to exist in the majority of Filipino 
children, is added the aggravating condition of high 
incidence (97 per cent) of intestinal parasitism in the 
children, tho seriousness of the nutritional condition 
which may hasten the premature involution of tho 
thymus may bo realised. The author points out tho 
detrimental effect of this early involution on tho 
vigour, the resistance to disease and the intelligence 
of the young population, and the importance of the 
problem if the race is to advance. 

Prehistoric Shells in a Javanese Cave. In excavating 
Sampreng Gave near Ponorogo, Java, several molluscs 
worn found (“On Prehistoric Shells from Sampceng 
Cave (Central Java)” by Tern van Bontham Jutting. 
Treubia , vol. 14. Livr. 1. 1932). These are partly 

land, fresh water and brackish water, partly marine. 
The marine species, including Haliotisy Nerita , 
Natim , Cyprmi . Nassay Marginella and Venus 
evidently came from far away and wore used as 
ornaments. The non-marine rnollusca were almost 
certainly used as footi. Tho present natives of Java 
(vit many shellfish and the early cave dwollers 
apparently ate oven more. Nearly all the shells have 
been broken as if to oxtract their contents. Most of 
the gastropods ( Hcmiplacta , Amphidromus , Cyclo - 
phorus and Pila) have tho spino broken away, the 
Melania being whole and the animal probably ex¬ 
tracted from the aperture in the same way as peri¬ 
winkles are eaten. Melania also was sometimes 
pierced in the last whorl near the aperture or, more 
rarely, in the earlier whorls, and in this case they 
may have been, used for ornaments. The bivalves, 
particularly tho freshwater mussels, had been mostly 
broken at the si phonal ond, tho easiost part to break, 
pointing to the fact that they were crushed and eaten 
raw. The age of those deposits is estimated at about 
1000 years b.c. and it is impossible that tho Mollusca 
found are fossil; moreover tho fist includes only names 
represented in the actual Javanese fauna, and even in 
the much older Trinil beds in Central Java all non¬ 
marine Mollusca, excopt one, belong to recent species. 

Mounting Microscope Sections on Mica. The current 
issue of Messrs. Watson’s Microscope Record contains 
a note on tho method of mounting microscope 
sections on rnica sheets. The best quality of mica is 
essential. The mica is thinly smeared with glycerine 
and albumen, a film of distilled water is added and 
the sections placed on this in straight rows, close 
togethor, and the sheet placed on a hot plate to 
flatten the sections. The water is drained off and 
the mica sheets are put in a drying oven. The re¬ 
maining treatment is identical with that used in 
staining seotions on glass slides, including the 
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dehydration and clearing in xylol. If the sheets are 
to be stored, they are dipped in melted paraffin wax 
(45° C.), and stored until required. The shoets may 
be divided with scissors into rows of sections or 
single sections, which arc treatod with xylol to 
removo the wax, anti mounted. If the sections on 
the mica are to be mounted immediately after 
dehydration and clearing in xylol, the sheet is placed 
in a dish containing thin Canada balsam, and out, 
the sections or the rows of sections are mounted on 
glass slides in ordinary Canada balsam and covered. 

Kiln-Seasoning of Timber. The Forest Products 
Research Laboratory at Princes Risborough has issued 
a second report on the principles of kiln-seasoning. 
The firs! report (Nature, 122, 76, July 14, 1928) 
dealt with the types of kilns in commercial use. The 
present one is entitled “Practical Kiln-drying” by 

W. A. Stevens (For. Products Research.'Special 

Report No. 3, May 1933. H.M. Stationery Office). 
In the past, the drying kiln, with its potentialities for 
the improvement or deterioration of largo quantities 
of timber, has not always been regarded in the some 
way as a wood-working machine of the same cost and 
importance : it has received neither the thought, 
care nor attendance that such a piece of plant merits. 
With the enormous and ever-increasing demand for 
wood material of all types at the present day, tho 
prolongation of the life of the article into which it is 
converted is of primary importance. This is tho aim 
of the seasoning kiln. The method in use for centuries 
was to leave the material, stacked or otherwise, to 
season in tho opon for varying periods. The few 
valuable timbers in use in different parts of the 
world for so many centuries were seasoned in this 
fashion and, in the minds of some, it is doubtful 
whether the kiln can better this natural seasoning of 
large-sized timbers of valuable species. But for 
practical purposes this is not tho object aimed at. 
It is the smaller sized commercial material, so largely 
in demand, which is chiefly the subject of experiment 
and tests. Mr. Stevens deals with seasoning ; the 
general principles and factors concerned in drying 
kilns and types of kilns ; kiln design and kiln-drying 
routine ; and test of kiln conditions with an appendix 
of drying schedules. 

Geology of Sirohi State, Rajputana. Since 1924, A. L. 
Coulson has boon intermittently engaged on the 
geological survey of Sirohi State, and his results, 
which are of considerable petrological interest, are 
now published, together with a coloured map (Part 1 
of the Mem. Qeol. Sur. India , 63, 166. Calcutta, 
1933). The stratified rocks, apart from recent de¬ 
posits, belong to tho Archaean and Purana groups, 
and while the question of the correlation of the 
Arivalli and Delhi systems is important, the chief 
feature of the geology lies in the wealth of igneous 
rocks that are represented. Basic tuffs and lavas 
are interbedded with the earlier members of the 
Arivallis. Following the uplift, folding and denudation 
of these Archssan rocks, similar activity was renewed 
either during or shortly after the laying down of 
the sediments of the Delhi system. Granite and 
accompanying pegmatites and quartz reefs were 
next intruded into all the above rocks, this acidic 
phase being of gigantic magnitude. Another series 
of basic rocks followed, including basalts, dolerites, 
gabbros, pyroxenes and sodalite-syenites. A second 
intrusion of acidic material then occurred on an 
immense scale, introducing the Idar granite and its 
accompanying hypabyssal and volcanic represents* 


tives. The igneous history concludes with the 
intrusion of dolerites into the older rhyolites and 
porphyries. The area has been quietly eroded from 
the time of intrusion of these post-Malani basic rooks 
down to the present day. 

Radiography with y-Rays. t The August and Septem¬ 
ber numbers of the Journal of the Franklin Institute 
contain articles by G. E. Doan on the use of y-rays 
in the radiographic examination of thick metal 
objects. Tho work has been performed with the 
co-operation of the U.S. Navy Deportment, and 
indicates tliat y-rays may usefully be employed to 
detect flaws in thick steel. Since tho rays are more 
penetrating than X-rays, the contrast obtained with 
a flaw of given size is lower, but against this must 
be set the more favourable distribution of the 
scattered rays, which are thrown strongly forward in 
the case) of y-ray and cast shadows jji the samo 
direction as the primary beam. On the whole, it 
seems that y-rays are useful only for tho thicker 
sections. The times of exposure may be greatly 
reduced by using intensifying screens, and a number 
of objects may be arranged around the source and 
radiographed simultaneously. The cost of the 
exposure may then b© made comparable with X-rays 
even for the thinner objects. The article incidentally 
contains interesting information about the present 
world supply of radioactive elements. 

Spectra of Solid Metals. The Physical Review of 
October 1 contains an article by Osgood and a letter 
from O’Bryan and Skinner on the spectra obtained 
when solid metals are bombarded with electrons. 
The spectra are produced by processes in which 
| electrons from the conduction group make transitions 
to replace electrons which have been ejected from 
atomic K- or L-levels. Since the conduction electrons 
occupy a wide bund of energy levels, the resulting 
spectra consist of broad bands. Tho K band of 
beryllium, examined by O’Bryan and Skinner, gives 
close agreement with the elementary Sommerfeld 
theory of tho conduction levels, a conclusion which 
had been disputed by earlier workers. Tho width 
of tho bands observed for a number of the lighter 
elements is in general agreement with the Sommerfeld 
theory, but for carbon there is a marked disagree¬ 
ment and the bands are mueh narrower than is 
required by the theory. This work shows a new 
method of attack on the problem of the conduction 
electron, which seems very suitable for examining 
its energy distribution in detail. 

Analysis of High Excitation Spectra. Miss Payne has 
recently published a very useful list of lines in the 
spectra of Cn, Nin, Oiv, together with an identifica¬ 
tion of the lines which occur in the Wolf Rayet stars (Z. 
Astrophysik , 7,1, 1933). The Wolf Rayet spectra fall 
into two classes, those which show carbon and those 
which show no carbon. The spectroscopic data to 
which Miss Payne directs attention are derived 
chiefly from the work of Edlen, and form a notable 
addition to the material with which the astrophysicist 
has to work. Compilations of such data are always 
very welcome. At the moment, attention is being 
focused on high excitation spectra by recent identi¬ 
fications made at Harvard, including the identification 
recently noticed in Natube, of the coronal lines which 
appeared in the spectrum of Nova Ophiuohi. These 
1 lines are assigned by the Harvard workers to the 
high excitation spectrum of oxygen, in which they 
are forbidden transitions. 
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The Quaternary Glaciation of England and Wales 
By Dr. K. 


A NUMBER of attempts have been made recently 
to co-ordinate the Rapidly growing body of 
information on the Quaternary glaciation of England 
and Wales ; and of these the most important is 
Prof. P. G. H. Boswell's presidential address to 
Section C (Geology) of the British Association at the 
York meeting in 1932. A report upon the subject 
was prepared by me for a committee of the Inter¬ 
national Goological Congress at Washington in July 
1933, and the present article, based upon it, is 
published with the encouragement and approval of 
Dr. Victor Madsen (director of the Geological Survey 
of Denmark and organiscr of the committee), and 
of Prof. Boswell. Jn preparing the report for Dr. 
Madsen's committee, 1 took Prof. Boswell's address 
as tv standard of reference, with its writer's permis¬ 
sion, and sought the opinions and constructive 
criticisms of some twenty-five authors actively 
engaged in Pleistocene research. Useful replies were 
received from twenty-one, nil of whom are mentioned 
by name in the address. To the best of my know¬ 
ledge, all literature published since the address was 
also taken into account und references to somo of 
the outstanding papers are attached to these notes. 

Two groups of destructive criticism should be 
noted : they apply equally to all attempts at cor¬ 
relation :— 

(1) Some prominent palaeontologists havo stated 
in the past, and some continue to uphold the view, 
that, so far as palaeontology is concerned, the evidence 
will not admit of more than one glacial phase in the 
British Isles, and that at a comparatively late date 
in the Pleistocene. Somo botanists also support such 
a view. On the other hand, many members of both 
sciences are satisfied with the geological evidence of 
the alternation of glacial and interglacial episodes in 
this country. Even so, the warning should be re¬ 
peated that tho goological point of view -or that 
expressed by the majority of my correspondents— 
does not moot with unqualified support, and the 
differences of opinion in some instances are so com¬ 
plete that one or tho othor must assuredly be wrong, 

(2) Criticism of the power of archaeologists to 
assess the culture-stages of Palreolithio implements is 
noticeable. Some geologists are not convinced that 
the opinion of the archaeologist is always sound 
enough for him to regard groups of flint implements 
as infallible ‘zone fossils*. If tho geologist is thus led 
astray in these matters much of the work of corre¬ 
lation falls to the ground. Conversely, some geologists 
feel that the archeologist is inclined to be incautious 
in tho usee he makes of geological observations and 
evidence. The complexity of geological relationships, 
particularly where land-ice is concerned, the inevit¬ 
able dependence on altitudes sometimes measured 
with relation to datum-levels of unproved worth, tho 
frequently thin, patchy, or discontinuous nature of the 
deposits, all these and other factors render the utmost 
caution necessary in deciphering or interpreting 
Pleistocene geology. In his turn the archaeologist may 
tend to feel that the geologist is uncompromising, 
almost irritating, in his cautious answers to apparently 
simple and straightforward questions. 

With these reservations duly noted, however, 
we to have gained much ground in tho last few 
yewa 


S. Sandford 

There seams to be a growing belief in a four-fold 
glaciation of England at any rate—the Norwich 
Brickearth, Chalky-Jurassic Boulder Clay, Upper 
Chalky Drift, Brown and Hessle Boulder Clays (m 
part). In South Wales 1 , however, only two glaciations 
are recognised -Mousterian ami Aurignacian, the 
former tho main period of domestic ice. Earlier 
episodes may yet bo identified there, if their deposits 
| have not been totally destroyed or reincorporated. 
In the same district also the position of a raised 
beach (Neritoides) seems to be fixod between the two 
glaciations : the k pro-glacial’ (?) Patella beach is not 
devoid of far-travelled erratics. The Neritoides 
beach has been identified on the opposite side of the 
Bristol Channel and tokos its place in an important 
! sequence that is in accordance with the ‘orthodox* 
views expressed in Prof. Boswell’s address 1 . 

In the north and north-east of England a number 
of important investigations are still in progress and 
it is too early to estimate their final results. In 
general, however, there seems to bo a belief that in 
tile Lake District, Northumberland, Durham, York¬ 
shire and Lincolnshire, some amplification and modi¬ 
fication of the existing scheme will be proved on the 
follow ing lines 8 : —(1) Amplification of the older part 
: of the sequence; some doubt <us to the position of the 
! Basement Clay. (2) Belief that the maximum 
glaciation of these districts occurred, as in othor 
parts of England and Wales, in Upper Chalky Drift, 
times (correlated with Upper Purple Boulder Clay 
and with the Mousterian culture-stage), not later. 

(3) Division of the Hessle Boulder Clay into an Upper 
and a Lower part, the lower perhaps synonymous 
with tho Upper Purple Boulder Clay. On tho oast, 
coast this is associated with the interpretation of the 
lateral movements of the coastal glacier passing 
southward from Scotland and tho Cheviots. (4) 
Opinions vary as to tho significance of a fifth glacial 
incursion of parts of the area in late Upper Paleo¬ 
lithic times. 

In tho immediately adjacent counties to the south, 
Lincolnshire, Norfolk arid Suffolk, Prof, Boswell’s 
sequence still stands with little modification in spite 
of tho energy of the well-qualified and vigorous 
investigators at work there. The position of the 
Cromer Till remains in discussion: the Chalky- 
Jurassic Boulder Clay seems to be the greatest—not 
the Upper Chalky Drift which predominates in tho 
north-north-west, and in South Wales. At the 
Upper Palaeolithic end of the sequence tho Hunstanton 
Brown Boulder Clay is still the object of special 
inquiry, and a great elaboration of the beds younger 
than it has been set forth 4 . 

In the Midlands and Upper Thames basin so far 
east os the Chiltcm Hills, Prof, Boswell's conclusions 
meet with almost unqualified support*. In the 
Middle and Lower Thames new interpretations, 
based in considerable measure on archaeological 
evidence, have been, or are about to be, published. 
In the Lower Thames it is now suggested tliat a deep 
channel was cut before the formation of the Taplow, 
50-foot,‘ or Mousterian terrace*, and that that terrace 
is older than a Coombe Bock (associated with a cold 
climate). 

On the whole, opinions tend to support the fol¬ 
lowing :—(1) Glacial deposits older than and including 



864 


NAT 

Ui© Chalky-Jurawsic Boulder Clay fall into the Older 
Drift of the old classification, each separated by a 
hiatus of weathering and erosion. (2) The remaining 
glacial phases constitute the Newer Drift, of slight 
extent in the south but very strongly developed in 
the north and west 7 . (3) The most marked inter¬ 
glacial phase followed the Older Drift. (4) In East 
Anglia, or parts thereof, the Chalky-Jurassic Boulder 
Clay (youngest member of the Older Drift) was the 
maximum glacial invasion : in northern England and 
South Wales the maximum was the Upper Chalky 
Drift (oldest member of the Newer Drift). The 
flourishing condition of British highland ice at this 
later episode is of particular interest. 

At tho present juncture few British geologists 
seem to be prepared to interpret the British chrono¬ 
logy in terms of the Alpine sequence. This has been 
attempted on archspulogical evidence*, but there is a 
strong feeling that it is better to establish the initial 
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sequence on it© own merits, and not to introduce 
unnecessary complications until tho second stage— 
European correlation—is attempted. 


1 T. Neville George, Gtol. Mag., May 1038. pp, 208-232, and other 
recent contributions by the same author therein mentioned. 

1 L. S. Palmer, /'roc. (Jeol. As so*., 42, 346. 361 ; 1931. 

* W. K. Ulsat, Naturuliit, July and October 1032: F. M. Trotter 
and S. K. tfotlhigworth, fJeal Mag., August 1932: A. Baig&rfok, 
Tram. Northern Naturalists Union, l, Pt. 1. 1031, and Proc. Yorkthin 
UeoL 8 or., 28, l’t. 1, November 1931. Dr. U. T. Trechmann Is ftlao 
taking an active part in these investlgatiuns. 

4 ,1. J). Solomon, Proc . Ueol. Amo c., 48, 241-271 ; 1932. J. P. T. 
Burrhdl and J. Held Moir, Man, February 1933. 

* kor bibliography and correlation of this region, with special 
reference to iin|H)rtaut work by Mias M. K. Tomlinson and F. \V. 
Shotten, wn some witra by the author of this review In Otol. Mag., 
January 1932. 

* J. K T. BurciidJ and J. Ib id Moir. idl'd., and Natubk, May £7, 
1033, p. 7fib. AuUiorltU'H on this district like Messrs. Chandler, Dewey, 
and others an; still considering special problems. 

7 This wart made especially clear In Mr. E. Dixon's correspondence 
with the writer. 

* M. C. Hurktt, Handbook of the Prehistoric and ProtohlstOftc 
Sciences Congress, London, 1932. (Oxford University Press.) H. 
Breuil, Hull, Soc, Prthistorigue Francaisr, No. J2, 1932. 


Statistical Weather Forecasting 


P ROF. EMILE BOR EL, the distinguished mathe¬ 
matician and former Minister of Marino in 
the French (lovemment, gave a course of tlireo 
lectures at the London School of Economics on 
November 14, 15 and 16, on “Quelques applications 
de la statiatique aux provisions 6conomiques (crises) 
et aux provisions mOtOorologitpies”. The first lecture, 
at which the French Ambassador presided, was 
devoted to a consideration of problems relating to 
tho rate of interest and the devaluation of cur¬ 
rency. 

In his second and third lectures, Prof. Borel out¬ 
lined ft method of forecasting weather conditions. 
He first showed that, on the basis of observations 
at the Pare St. Maur Observatory near Paris over a 
period of fifty years, the greater the number of 
consecutive days upon which rain has fallen, the 
greater is the statistical probability that rain will 
fall on the noxt day. Likewise, the longer the duration 
of a rainless spell, the greater is the chance that tho 
succeeding day will be rainless. 

Taking the record of rainless days and of days of 
rain in tho months October-January in the fifty 
years, 1874-1023, Prof. Borel pointed out that rain 
fell on 52 per cent of the days. The probability that 
rain would fall on any one day between October 1 
and January 31 is therefore 0-62. He has also tabu¬ 
lated the frequency of occurrence of spoils of different 
durations of consecutive days of rain and of consecu¬ 
tive rainless days. Tho frequency of spells of one 
day of rain is 1,075, The probability of rain falling 
on any day being 0-52, the expected number of 
second successive days of rain is 559. The actual 
number is considerably greater, namely, 680, corre¬ 
sponding to a probability of 0-63 that after a first 


day of rain, at least one more day of rain would 
occur. Tho probability that after two consecutive 
days of rain at least one more would ensue is still 
higher, namely, 0*66. Despite some irregularity due 
to insufficiency of numbers of observations, the 
probability that, after an nth day of rain, precipita¬ 
tion would occur on the following day, increases 
with the value of n . The irregularities disappear 
if the probabilities are averaged in groups of three, 
except for a fall in the probability curve at about 
the fourteenth clay. Prof. Borel believes that there 
may possibly be a critical period in winter rainfall 
in Paris, in the sens© that a change is more likely to 
occur after about fourteen consecutive days of rain 
than at any other time. Analysis of the frequencies 
of continuous spells of rainless days reveals a similar 
increasing probability of continuance with increasing 
duration, and a similar indication of a critical period 
at about tho fourteenth day. 

Examining frequencies of the number of days 
classified according to the quantity of rain falling 
during the 24 hours, Prof. Borel finds indications 
that the probability that, n units of rain having fallen 
in a day, further rain would fall that day, increases 
with the value of n. He directed attention, however, 
to the fact that the units in which he has worked 
(millimetres) are arbitrary units, and different 
results might have been obtained if other units (say, 
inches) had been used. 

Prof. Borel concluded by emphasising the desira¬ 
bility of basing further work on more abundant 
data than are yielded by the records of fifty years at 
a single meteorological station, as even this period 
gives small frequencies for spells of long duration 
and days of heavy rainfall. F. B. 


Quantitative Analysis of Vegetation 


S EVERAL attempts have been made in recent 
years to apply quantitative methods to the 
analysis of vegetation. The present position of Buch 
investigations formed the subject of a discussion held 
at the Linnean Society on November 23. The 
methods used may b© divided into two classes : 
(i) those in which the object is to find a quantitative 
expression for the association as $ whole ; and (ii) 


those whicli are used to investigate the distribution 
of individual species within the association. 

(i) Associations in Britain are conventionally de¬ 
scribed by a morphological method. The species are 
listed with approximate estimates of their relative 
abundance (dominant, frequent, rare, etc.). Thfc 
variation from place to place in the association is 
described, and the description is illustrated by photo* 
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graphs. This is, in fact, a close analogy of the de¬ 
scription of a species in a flora. The question at issue 
is : Can the application of quantitative methods im¬ 
prove on these morphological methods of description ? 

In Scandinavia a method for the analysis of 
vegetation is in use based on the ‘percentage fre¬ 
quency’ technique of Kauiikiaer. In this technique 
the association is sampled many times with a quadrat 
and the presence or absence of species noted. The 
species are then classified into thoso which occur in 
90-100 per cent of the quadrats, 80-90 per cent, and 
so on. These values are known as the percentage 
frequencies. When the numbers of species in each 
frequency class are plotted against the classes, a 
frequency curve which is generally U-shaped is 
obtained. This IJ- shaped distribution is considered i 
to be characteristic of the sfxsues composing a ! 
homogeneous community ; that is, in such a com- I 
mimity many species occur in 90-100 per cent of the ] 
quadrats, many in 0-10 per cent, and few in the j 
intermediate classes. The U-shaped distribution | 
becomes L-shaped or d-shaped according to the size j 
of quadrat used but it is never a normal distribution. 
Does the reason for this abnormality lie in the method 
or in the vegetation itself ? 

The answer to this question is given by a com¬ 
parison of the percentage frequency obtained with 
the reality measured, that is, the number of indi¬ 
viduals per unit area (density). The relation between 
these values is not linear but logarithmic. The 
classes in the [jereentage frequency distributions are 
therefore not of equal width. The 90-100 per cent 
class includes a far greater range of densities than 
any other class. It is concluded, therefore, that the 
percentage frequency method of analysis is not a 
satisfactory measure of the distribution of species 
within an association, since the scale on which the 
frequencies am expressed is distorted. 

The Uppsala school of ecologists describes an 
association from the number of ‘constants’ (for ex¬ 
ample, species in the 90-100 per cent class) and the 
minimal area. Since their estimations are based on 
a percentage frequency technique, and for several 
other reasons, the method is of little value in describ¬ 
ing associations. One must conclude, in fact, that the 
quality of an association has so far eluded any 
adequate quantitative expression, and the association 
must still be described in morphological terms. 

(ii) Quantitative methods of the second class are 
employed to determine the distribution of individual 
species within the association. If a small quadrat is 
used and the chance of finding an individual is small, 
the quadrat throws may be classified into those in 
which no individual occurs, those in which one 
occurs, those in which two occur, and so on. If the 
individuals of the species am distributed at random, 
the successive frequencies follow the terms of a 

Poisson series, e~ M , mer™, —y . . . and from the 

0 class the whole distribution may be calculated. 
Although the Poisson series is not strictly applicable 
to all such data, it serves as a test of ‘randomness’ 
of distribution. In pastures, it appears that the 
common species are often distributed at random, 
while the rare species are not. Wherever aggregation 
occurs, as for example where reproduction is vege¬ 
tative, distribution is usually not at random. In 
making mich determinations, it has been shown that 
a rectangular quadrat may be noarly twice as efficient 
ae a square quadrat of the same area. 


Quantitative methods have been used also to test 
the differential effect of some environmental factor 
on two species in an association. From the data 
collected from random samples, contingency tables 
may be prepared and the «x* test applied. 

In view of the attempt which is being made to 
standardise the methods of description of plant 
communities, it is important that the shortcomings 
and limitations of quantitative methods should be 
fully realised. It would appear that while quantitative 
methods arc inadequate for the description of plant 
communities, they are valuable in studying the 
distribution of individual species within the coim 
mimity. E. A. 


University and Educational Intelligence 

Cambridge. —Miss Mary Stuart Greg, of Hornby, 
Lancaster, has bequeathed £500 for the purpose of 
assisting agricultural research. The money is to bo 
devoted to an investigation upon “the problom of 
sampling and the analysis of co-variance in plant 
populations at variable spatial intervals”. 

Mr. W. O. Henderson, Downing College, has been 
appointed University lecturer in the Department- of 
Geography. 

A University lectureship and a part-time University 
lectureship in the Faculty of Mathematics are vacant 
and appointments will be made in the Lent term, 
j Candidates am requested to send their names, with 
j any evidence of qualifications they may dosire to 
; submit, to Mr. M. H. A. Newman, Secretary to the 
Faculty Board of Mathomatics, St. John’s College, 
Cambridge, on or before December 16. 

London.— Mr. R. W. Scarff has been appointed 
University reader in morbid anatomy and histology 
at Middlesex Hospital Medical School. He has been, 
since 1931, acting as senior pathological assistant in 
the Bland Sutton Institute of Pathology at that 
Medioal School. 

The title of emeritus professor of psychology in 
the University has bt**n conferred on Dr. Beatrice 
Ed gel 1, on her retirement from the professorship of 
psychology at Bedford College. 

Oxford.— On November 21, a sum not exceeding 
£100 was voted by Congregation towards the expenses 
of the Oxford University expedition to Ellesmere 
Land, north of Baffin Bay. At the same meeting of 
Congregation a grant- of £50, in addition to an 
amount formerly allocated, was voted to the School 
of Rural Economy for an expedition to a district 
of the Southern Sudan with the view of investigating 
extreme conditions of drought and rainfall in their 
bearing on agricultural development. 

The Right Hon. Lord Irwin, president of the 
Board of Education, has been elected Chancellor of 
the University, in succession to the late Lord Grey. 


The twenty-first election to Beit fellowships for 
scientific research will take place on July 13, 1934. 
Not more than three fellowships will be awarded, 
each of which will be of the annual value of £250 
and will be tenable for two years at the Imperial 
College of Science and Technology. Further par¬ 
ticulars can be obtained from the Rector, Imperial 
College, South Kensington, London, S.W.7. 
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Calendar of Nature Topics 

Third *Buchan Warm Spell' 

The last of Dr. A. Biichan’s well-known warm and 
cold spoils comes on December 3, when he supposed 
that a period of relatively high temperatures began, 
and continued almost until the middle of the month. 
On examining the smoothed daily averages of tom- 
porature for 90 years at Greenwich, it is seen that a 
rise docs actually begin on December 3, the tempera¬ 
ture reaching a maximum on December 5 and 6, 
but the amount of the rise is negligible-- only 0*6° F. 
After this there is a fall to a minimum on December 
10 11. In individual years there apjjoars to be no 
special tendency' for Buchan’s period to be abnormally 
warm, but the fluctuations of temperature in England 
are so rapid that the chances aro in favour of any 
12-day period including a few warm days. On the 
whole, it cannot be said that the existence of Buchan’s 
third warm spell is supported by the statistics for 
London. 

Predatory Mammals and Game Birds 

That the losses of the game preserver due to foxes 
may bo roduced, whore rabbits and small rodents arc 
present in sufficient numbers, is suggested by a study 
of the food of foxes on an 800-acre estate in Michigan 
(Dearborn, 1932). Tho estate, which is mainly rough 
and uncultivated land, well provided with low- 
growing vegetation and rich in wild fruits, is hoavily 
slocked with pheasants. Several hundreds of reared 
birds are liberated annually to maintain the stock. 
Feeding stations scattered throughout the area aro 
kept supplied with grain over a considerable part of 
the year. The insect fauna, espocially grasshoppers, 
is abundant. 

Tho ample food and cover designed for the 
pheasants encourage a largo population of rabbits 
and field mice, voles, etc. The red fox (Vulpes fulva, 
Desmarest) breeds in ihe area, but appears to do 
little harm to the game. This is confirmed by detailed 
examination of 08 fox droppings, which were found 
to contain 73*2 per cent by bulk of remains of small 
mammals, J/> per cent fruit, 6 per cent insects and 
5*8 per cent birds, tho few pheasant remains being 
chiefly from young birds. 

Examination of the droppings of the American 
badger (Taxidca taxns Sehrober), which is legally 
protected for part of the year throughout Michigan, 
showed that, like the European badgor, it does little 
harm to game or other birds. Remains of insects 
and small rodents accounted for 98*2 per cent of 
its droppings, with only 0*2 per cent egg-shells. 

Last of the Guadalupe Caracaras 

On December 1, 1900, a flock of eleven of the 
scavenging falcons, or curaearas (Polyborm lutoaus ), 
flew towards Rollo H. Beck in Guadalupe, and in 
that gentleman’s own words, “of II birds that flew 
towards me 9 were secured ; the other two were shot 
at but got away. Tho eleven birds were all that wore 
seen, but judging by their tameness and the short 
time J was on the island 1 assumed at the time that 
they must be abundant”. So far as is known, Mr. 
Bock in so doing exterminated the Guadalupe 
caracara, and there was little excuse for the slaughter, 
for ail told, before Beck’s specimens were killed, only 
twenty-eight specimens had ever been recorded 
(C. G. Abbot in Candor, 35, 10 ; 1933). 

About 1875, Dr. Palmer collected about a dozen 


skins, knowing tho bird to be “a rare bird in process 
of extinction”. At a later date, Harry Drent, a goat 
hunter, oaptured four oaracarae alive, by a triok he 
learned in South Africa. “The first bird I winged 
with a shotgun. I then made him a prisoner and 
staked him near a large boulder. T then took a string, 
fastened it to a stick and made a loop similar to a 
cowboy’s lariat. I then hid myself behind a rook, 
knowing the other birds would come to tho captive. 
I threw the rope and captured a second bird. I then 
made him a prisoner with the other. By this method 
I secured four out of the seven birds on the island,” 

Codling Moths begin to emerge in New Zealand 

The codling moth (Cydia pomaneUa) is a European 
insect which has been carried to, and flourishes in, 
almost every part of the world where apples ore 
grown. Tho damage it causes is everywhere serious— 
in 1907 the annual loss in the United States alone 
was reckoned at 12,000,000 dollars, probably it is 
now double that amount-—and since the effectiveness 
of control measures depends upon an intimate 
knowledge of the life-history, the insect has been 
studied in detail in many countries. 

The life-history shows great variation ; in the far 
southern States there are three generations in a year, 
in the northern States even the second generation 
is a small ono ; in New South WaleH there are two 
broods and a partial third brood, but, strange to 
say, in New Zealand, L. J. Dumblotou has just 
shown that in most localities only one brood occurs 
each year (New Zealand J . Sci. Tech., 14, 112; 
1932). By a method of bait-trap collecting, h© proved 
that tho adult moths begin to omergo in November 
and emergence continues until the end of January. 
Tho larval commence to emergo from the apples 
about tho second or third wtxik in January, and then 
hibernate under tho bark during the winter months. 
About the second week of October tho over-wintered 
larva* begin to pupate. The details of the life-history 
fluctuate in different districts in accordance with 
mean temporaturos and the number of rainy days 
per month, and in any district ©mergence of the 
moths may bo delayed by rough and cold weather. 

Brussels Sprouts 

The picking season for this crop is now in full 
swing and will extend throughout the winter months. 
A day’s ‘brussling’, as the men call it, is a good test 
of stamina and resistance to cold, for tho plants are 
usually wet and the sprouts only ft few degrees 
abovo freozing point. 

Tins is one of tho crops gradually spreading 
from the market garden to the farm, where it is 
grown by large-scale methods, its very success 
bringing problems of disposal and marketing in its 
train. Brussels sprouts, like all species of Brastica , 
are very variable ; even a casual observer looking 
over a crop can scarcely fail to be struck by the 
difference in size and conformation of the plants 
and the lack of uniformity in the sprouts themselves. 
Races of sprouts displaying uniformity in the com¬ 
mercial qualities of size, hardness, colour, resistance 
to frost and freedom from ‘blowers’, that is, the 
habit of forming open rosettes instead of solid sprouts, 
are eagerly sought for by the growers. This nteed 
is more likely to be met by systematic scientific 
work than in any other way, and the outlook is 
more promising since a study of these problems has 
been taken up at the Horticultural Research Station, 
Cambridge, 
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Societies and Academies 

London 

Royal Meteorological Society, November 15. J. Ed¬ 
mund Clark, I. D. MaroJIky and C, J. P. Cave ; 
Report on the phonological observations in the 
British Isles, December 1931-November 1932. Ex¬ 
ceptional warmth again prevailed until February, 
which was also excessively dry. But the year was 
most notable for its wetness and dullness, above all, 
April, May and July. Those gave half as much rain 
again as usual and only three-quarters of the sunshine 
average. June and early autumn largely saved the 
situation for field and garden crops and gave a fine 
floral display from August onwards. Plant events 
after April to early July were ten days late or more 
in England and Wales, but a bare week for the 
British Isles as a whole, since Scotland and Ireland 
fared much bettor. The names and stations of all 
observers are given. V. V. 8 OH ON I and M. M. 
Pahanjpk ; Fog and relative humidity in India. 
Association of fogs with unsaturated air is fairly 
common in India. Although thick fogs are pre¬ 
dominantly associated with relative humidities of 
« more than 90 per oent, thin fogs are equally prevalent 
with humidities of 90-70 per cent. 

Edinburgh 

Royal Society, October 23. 0. H. Lander (Bruce- 
Preller Lecture) ; Liquefaction of coal. Hydro¬ 
genation, as a method of converting coal into liquid 
fuels, is very flexible, and by suitable modifications 
can be made to yield mainly eithor heavy oils or 
motor spirits, according to the demand. The process 
is carried out at pressures of 200- 250 atmospheres 
and temperatures of 450°-500° C. The mechanism 
of the process was discussed in the light of work on 
pure hydrocarbons by Haber, Bone and others, 
together with the accepted thermal data. The 
exothermissity of the reaction has rendered large- 
scale working praoticublo, but emphasises cooling 
problems. Projected large-scale plants incorporate 
recycling of the heavier fractions in order to obtain 
the maximum yields of light spirits. The new 
preference of 4d. per gallon on motor spirit will 
enable tho process to be tried out commercially. 

Paris 

Academy of Sciences, October 10 (C.R., 197, 801 
878). Ernest Esclanqon : The fall of shooting 
stars of October 9, 1933. This was the most important 
shower of shooting stars since the fall of November 
1885. Many determinations of the position of the 
radiant were made in French observatories. The 
mean of concordant figures was a == 206 1°, 

B we + 55 0° in close agreement with Crommelin’s 
figure for the 1926 swarm. M. Ghermanesco : 
Finite differences equations. W. Nikliborc and W. 
StozEk : The logarithmic potentials of the double 
layers. Mllk. H. Szmuszkowiczowna ; Quasi ] 
analytical functions. Jacques Devisme : Hyper- 
geometric functions and one of their extensions. 
Staniblaw Kolodziejczyk : The error of the second 
category in the problem of Student. J. Leroux : 

A hypothesis of poincate. Mme. M. L. DubREil- 
Jacotin ; The rigorous determination of permanent 
periodic waves of finite amplitude. Gustave Andr£ 
MokSxyO ld ; The possibility of raising and landing 
a^r^lanes ^nth the aid of a rooket. A. Buhl : Very 
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general propagations indifferently undulatory or 
corpuscular. P. Chambadal ; The fractional removal 
of gases from hot and cold water by the Claude- 
Boucherot method. Georges Claude : Remarks 
on the preceding paper. Jacques Winter : The 
theory of diffusion of high voltago electrons, R. 
Frey mann and A. Naherniao : The study of the 
absorption spectra of some benzene derivatives in 
the region l*0jx with the aid of a recording spectro- 
i meter. Tho instrument used for the study of the 
absorption in the infra-red is a thallium oxysulphide 
photoresistaueo cell, in connexion with a valve 
amplifier and a galvanometer, tho record being 
obtained by u system of three mirrors. A. Dufqur : 
An interferometer with polarised pencils. L. M&dard 
and H. Volkringer : The Raman effect of nitric 
\ acid alone, or in solution. Tho position of the lines 
■ is affoctf h! by dilution with water, but in chloroform 
I solutions the Raman spectra are simply the super - 
! posed spectra of 99-8 per cent nitric acid and chloro- 
| form. P. Swings and M. Miokotte : The fluorescence 
i of the diatomic molecules of arsonic. C. G. Bedrbag : 

| Tlie physical system of the elements. Edouard 
[ Renckeu : The di la tome trie study of some ternary 
| silica-soda beryllium glasses. Tho experimental 
results are summarised in two diagrams. K. Oorn- 
ubkrt and M. De Demo : Skita’s trans aa'dimethyl- 
cyclohoxanone should be a cia isomer. Jacques 
Bourcart : The stratigraphical situation and prob- 
I able age of the subatlasic detritie formation in the 
j Haut-Atlas of Marrakech. J. P. Abend : The con- 
! ditions of formation of the oolitic deposits and the 
j movements of tho earth’s crust. Jean Harlot : 
j The distillation of the bituminous schists of the 
I Franche-Comte Jura. The yield in oil of these 
schists is variable according to the mode of treat¬ 
ment. The conditions for maximum yields on dis¬ 
tillation are given : the oils contain not loss than 
30 per cent of petrol boiling below 205° C. V. Fno- 
low : The undecennial componont of the Nile and 
of tho sun. The relative valuo of the undecennial 
component is sensibly greater for the sun than for 
the Nile and tho Seine. Mme. F. Bayard-Duclaux : 
The influence of tho water of imbibition of rocks on 
their electrical conductivity. Tho electrical conduc¬ 
tivity of dry rocks is nil and their conductivity in the 
normal state is entirely due to the moisture present. 
When a dry rook is allowed to absorb water slowly, 
tho conductivity at first increases very slowly, but 
after a certain amount of water has boon absorbed, 
the increase is very rapid. It would appear that the 
first water absorbed combines with the rock without 
forming mobile ions : lator tho conductivity becomes 
electrolytic. C. Arambourg : Observations on the 
northern edge of Lake Rodolphe. Pierre Dan- 
geard : The vacuomo of pollen grains and pollen 
tubes, Raymond-Hambt : The identity of Karrer’s 
eorynantheine and the amorphous alkaloid extracted 
by Foumeau from Pseudocinchona africana. Utilising 
tho fact that the chlorhydrates of those alkaloids are 
readily soluble in chloroform, it is shown that 
Fourneau’s amorphous alkaloid and Karrer’s cory- 
nontheine are identical. H. Geslin : The law of 
growth of wheat as a function of the climatic factors. 
The experimental method has led to a general law 
of the growth of wheat, and to the conception of a 
heliothermic constant. If such constants, already 
of interest for a given place, should prove to hold 
for the whole of a region suoh as Franco, it will allow 
of fixing the extreme dates of sowing and determining 
the possibilities of the culture of a given variety in 
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a fixed place. Mlijc. A. Miohaux ; The contents of 
the total calcium in blood and the elimination of this 
element by the kidney in the course of chronic 
scurvy and acute scurvy. Maurice Rose : An 
infusorian (Foettingoridie) parasite of the Siphon- 
ophores. Jean Feldmann and Adrien Davy de 
VmviLLK : Tho relations between the physical con¬ 
ditions of tho flora of the sea-shoro pools of the 
coast of Alb6res, Raoul M. Hay : The formation 
of the nerve terminations in the suckers of the 
regenerated limb of the cophalopod, Octopus vulgaris . 
H. M. Fox and J. Roche : Crystallised chloro- 
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lised pigment is described. The results of micro¬ 
analysis are compared with those given by )Hemo¬ 
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iron are higher in the chlorocruorine (see also Nature, 
Sept. 30, p. 616). 
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Royal Geographical Society, at 8.30.—Capt. 
K. B. W. G. Andrew : “The Somali Coast 1 '. 
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the Central Hall, Westminster), December 6 -8. 
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Dec. 7, at 2.30.—Discussion opened by Prof. Woodburn 
Morison : “Tumour of Bono”, 

At 5.-—N. S- Fiiiiti (Mackenzie Davidson Memorial 
Lecture) : “X-Ray and Radium Treatment in the 
Future”. 

Dec. 8, at 10 a.m.—Discussion opened by Dr. F. 
Hernaman-Johnson, W. M. Levitt, G. F. Stebbing and 
Russell J. Reynolds : ‘ ‘Review in regard to Radiation 
of Neoplasm with Special Reference to the Value of 
Hard and Soft Rays”. 

At 2*30.—Dr. A. Bouwers (Silvanus Thompson Memorial 
Lecture): “Modem X-Ray Development*”. 
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Thames Flood Prevention 
HE remarkable tidal flood which occurred ou* 
January fi-7, 1928, in the Thames basin, 
with disastrous consequences in the districts of 
Westminster and Chelsea, where, unhappily, a 
number of lives were lost, has become, perhaps, 
a dim memory, but the incident is still recallable and 
again claims attention in the issue recently of the 
report of the Departmental Committee on Thames 
Flood Prevention .* The Committee was appointed 
in April 1931 with the following terms of reference : 
“To consider the present organisation for the 
prevention of damage by floods in the tidal portion 
of the Thames, and to make recommendations as 
to the further measures, if any, that may be 
necessary, as to the Authority or Authorities to 
which the duty of carrying out any such measures 
should be entrusted, and as to the basis on which 
the cost should be distributed." 

The problem is undoubtedly one of grave public 
importance affecting the safety of many in¬ 
habitants of the metropolitan area, and its signifi¬ 
cance was emphasised in 1929 by the publication 
of a report by Dr. A. T. Doodson of the Tidal 
Institute, University of Liverpool, whose researches 
in the matter of ocean surges, undertaken at the 
joint cost of the London County Council and the 
Port of London Authority, showed a connexion 
existing between such surges in the North Sea and 
abnormal tidal levels in the Thames, an increase 
in height of so much as 7 ft. being considered 
possible. The full extent of the implications of this 
discovery remains to lie determined. Undoubtedly, 
it has a widespread bearing on tidal phenomena 
which calls for early investigation in the interests 
of all riverside dwellers and riparian authorities. 

Confining attention at the moment to the 
locality of the Thames valley and to the conclusions 
of the report under consideration, it is of interest 
to note that the Committee unanimously advocates 
the institution of a single authority to exercise 
control over the measures to be taken to prevent 
flooding throughout the entire tidal area. At the 
present time, there is an unco-ordinated ‘medley* 
of bodies entrusted with the duty, with great 
disparity of powers, consisting of county and 
county borough councils, catchment boards and 
commissioners of sewers—the result of haphazard 
historical development. In place of these hetero¬ 
geneous units, the Committee recommends the 

* Report of the Departmental Committee on Thames Flood Prevention, 
(Cntd. 44 , 52 .) Pp. 24+1 map. (Umdon: H.M. Stationery Office. 1933 .) 
U, net. 
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formation of a Joint Committee to consist of 
representatives of the County Councils of Essex, 
Kent, London, Middlesex and Surrey, the County 
Borough Councils of East Ham, West Ham and 
Southend, the Catchment Boards of the Essex 
Rivers—Lee, Medway and Roding—the Thames 
Conservancy, and the Port of London Authority. 

As to the wisdom of single and centralised 
control, there can be no shadow of doubt, and the 
suggested composition of the controlling body 
leaves little ground for criticism. The county and 
borough councils, naturally, are to have the pre¬ 
ponderant representation (nine members), the 
catchment boards being jointly represented by 
two members and the Thames Conservancy by 
one member out of a total number of fifteen, the 
remaining three members being nominees of the 
Port Authority. It is perhaps permissible to 
observe in this connexion that the functions of 
the Port Authority are mainly concerned with 
navigation and commerce, and not necessarily 
or essentially with land protection, though, if the 
Authority is willing to add to its responsibilities 
in this direction, there is no valid objection. 
Furthermore, there is the consideration that the 
jurisdiction of the Authority over the bed of 
the river extends from Teddington Weir to an 
imaginary straight lino drawn from the entrance 
of Havengore Creek in Essex to Warden Point in 
Kent, so that the greater part of the area to be 
controlled by the Joint Committee comes under 
the daily observation of the Authority’s officers. 
At any rate, the Authority has expressed its 
readiness to place at the disposal of the Committee 
the use of the Authority’s offices and organisation 
and the assistance of its staff—a public-spirited 
offer which is deserving of commendation. A 
significant omission (in view, no doubt, of their 
impending dissolution) is that of representation of 
the two remaining independent commissions of 
sewers in Kent, which still jointly oontrol some 
forty miles of river frontage. 

The Committee, when formed, is to examine the 
whole position and to make a survey of the entire 
area “to see what works of flood defence are 
necessary”. It will be the duty of the Committee 
to “employ such experts and obtain such advice 
as they may think necessary with a view to a 
thorough investigation of the problem of flooding 
in the tidal basin” and, thereafter, to formulate 
proposals for remedial works, including restriction 
on users of land (if any) which may be considered 
desirable. These proposals are to be submitted 
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for consultation with the executive local ^nthoiitieMi, 
upon whom will devolve the execution of the 
various projects. In case of conflict of opinion, 
any authority persisting in objection to an 
approved scheme of the Committee would have 
the right of appeal to a Minister of the Crown. 

The question of the distribution of cost of 
protective works is met in the report by reference 
to the provisions of the Land Drainage Act, 1930, 
which govern the situation in catchment areas, 
and it is recommended that the principles of that 
Act should, in general, be followed in other areas. 
“Thus, the cost of construction of flood works 
included in an approved scheme should be a charge 
on the County or County Borough Council, with 
a discretion vested in the County Councils to 
defray it, either as expenses for general county 
purposes or as expenses for special county pur¬ 
poses chargeable on such areas as they think fit, 
or by apportioning it between and charging it on 
such areas and in such proportions as they think 
fit or partly by one of these methods and partly 
by another”. Maintenance of works would con¬ 
tinue to devolve on the riparian owner, if at 
present liable ; otherwise, it would fall on the 
county or county borough council. Such is the 
general outline ; there are certain details of inci¬ 
dence and apportionment of cost which need not 
bo particularised here. 

An important and justifiable reservation is made 
in exempting the Committee and the executive 
local authorities from liability for claims. They 
are not to be held liable to compensate sufferers 
from the effects of a flood : “the risks are alto¬ 
gether too uncertain and the possible liabilities too 
onerous”. It will be agreed that in the present 
state of knowledge respecting the causes and advent 
of floods, it is impossible within the limits of 
human foresight to make provision for all con¬ 
tingencies that may arise ; and, indeed, unless 
excessive expenditure is to be incurred, there 
must continue to be an element of risk of damage, 
which it will be the Committee’s duty to endeavour 
to reduce to a minimum. 

Having, after patient and painstaking inquiry, 
arrived at its conclusions, the Departmental Com¬ 
mittee has incorporated them in a series of recom¬ 
mendations. It now rests with the Government 
to carry the recommendations into effect. Action 
in the matter should be taken without delay in 
order to safeguard the public, And to remove the 
possibility of another experience so tragio and 
disastrous as that of January 1928. ( ' 
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Darwin's Journal 

Charles Darwin's Diary of (he Voyage of H.M .8. 

“Beagle”. Edited from the MS. by Nora Barlow. 

Pp. xxx +451 +5 plates. (Cambridge: At the 

University Press, 1933.) 21$. net. 

HERE is no book of travels so famous, so 
instructive or so widely read as the second 
edition of Darwin’s “Naturalist’s Voyage round 
the World”. The so-called first edition was 
published as the third volume of the official 
narrative of the voyages of His Majesty’s ships 
Adventure and Beagle in 1839 and although this has 
been reprinted since, it was the so-called second 
edition published by Murray six years later that 
is best known and most usually quoted. Several 
additions and amendments were made, and some 
illustrations inserted in this edition, and when it 
was published Darwin wrote : “I hope and think 
I have much improved my journal.” 

Many readers must have wondered how the 
materials of such a magnificent book were collected, 
what the original notes were, how far the views 
of the author changed during the twelve years 
that had passed, and whether there were any 
interesting omissions from the original manuscripts. 

Fortunately, the eighteen small pocket-books in 
which Darwin jotted down his daily notes during 
the voyage were preserved, and, to ensure against 
possible loss of the original, a typewritten copy 
of them was made by his son Horace Darwin 
some years ago ; and now, with the help of this 
copy his granddaughter, Mrs. Barlow, has edited 
the original manuscript, and published them with 
many interesting and valuable notes. Darwin’s 
notea were written hastily in pencil, regardless 
of spelling or punctuation, the writing often 
illegible, and in many places “a jumble of sudden 
images”. The reading of the “Diary” leaves many 
strong impressions on the mind, and perhaps the 
most vivid of these is that of Darwin’s personal 
courage and, what is so often correlated with true 
courage, his modesty. The agonies he suffered 
from sea-sickness during the first days of the 
voyage, of which there is no complete record in 
previous publications, would have led a man of 
leas determination to leave the expedition when 
it reached St. Jago, yet we find from notes in 
the diary that this trouble continued to the end 
of the voyage whenever the Beagle was in rough 

rV 

Whenon land, no dangers, whether of wild 
Unpenetrable jungle, or of the 


snows of the Cordilleras, could check him from 
going where he wanted to go in pursuit of his 
scientific investigations. Indeed Darwin seems to 
have possessed all the characters and endurance ^ 
of the great explorers. Of these dangers he said 
little and wrote little, and we may be certain gave 
way to no exaggeration. 

It may be said of this book that there is nothing 
in it of scientific importance that has not already 
been published, but to those who are interested ■ 
in the history of the evolution theory, in Darwin’s 
views of the origin of coral reefs and other matters, 
it is one of the most absorbing interest. 

It is well known that when Darwin started on 
this voyage, he held the prevailing views on 
creation and the immutability of species, and there 
is no evidence in this “Diary” that he had 
formulated in his mind any alternative hypotheses 
before he returned home. When he found an 
abundance of petrified shells in a ravine in Chile 
and was asked whether they were really shells or 
‘bom by Nature*, he puts a note in his diary : 
“My general method of explanation, God made 
them”. At the same time, there is evidence that 
he found difficulties in giving an explanation on 
orthodox lines of some of the facts he observed. 
For example, when reflecting on the strange 
characters of the animals of New South Wales, 
he writes, p, 383 : “An unbeliever in everything 
beyond his own reason might exclaim ‘Surely two 
distinct Creators must have been at work . . 
and ‘A geologist perhaps would suggest that the 
periods of Creation have been distinct and remote 
the one from the othor ; that the Creator rested 
in his labor*. ” 

Darwin's interests were not confined to the 
fauna, flora and the geological formations of the 
land, as there are many brief notes on the animals 
he found in the sea whenever the conditions were 
favourable. There is an interesting paragraph in 
his diary on the way to the Cape Verde Islands 
when the sea was calm : “I proved to-day the 
utility of a contrivance which will afford me many 
hours of amusement and work, it is a bag four feet 
deep made of bunting, and attached to a semi¬ 
circular bow: this by lines is kept upright and 
dragged behind the vessel. This evening it brought 
up a mass of small animals.” Is this the first 
record of the use of the marine tow-net ? 

It if not generally known that Darwin obtained 
two very interesting Alcyonaria in the Galapagos 
Islands, both of which have proved to be new to 
Science, There is no note of the collection of these 
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specimens in his diary, nor is there any aooount 
of his important discovery of the habits of the sea- 
pen at Bahia, which are described in the "Voyage 
of the Beagle", 

Although Darwin’s views on the origin of species 
were not developed until somo years after the 
voyage was concluded, it is interesting to find in 
the diary when the Beagle was at Keeling Island, 
that his famous subsidence theory to account for 
the formation of coral atolls is clearly stated. It 
concludes with the words : “Under this view we 
must look at a Lagoon Island as a monument 
raised by myriads of tiny architects to mark the 
spot where a former land lies buried in the depths 
of the Ocean.” 

Every reader will want to congratulate Mrs. 
Barlow on her enterprise in having determined to 
edit and bring out this “Diary” and will be 
grateful to her for the laborious care with which 
she has added many useful notes and for the 
bibliography of publications referring to the 
“Voyage of the Bexigle". Special attention may 
be directed to the reproduction of the very 
beautiful pencil portrait of Darwin as a young 
man, which was discovered by Prof. A. C. Seward 
in the Cambridge Botany School four years ago. 

8. J- H. 

Old and New Scientific Outlook 

Limitations of Science . By J. W. N. Sullivan. 
p P . v4-303. (London: Chatto and Windus, 
1933.) Is, GdL net. 

R. SULLIVAN might well have given a 
rather more comprehensive and ambitious 
title to his little book, for it tolls us admirably 
much more than the "limitations'’ of science. It 
is really a commentary on his statement in the 
introduction, that “science has been steadily 
pursued for many centuries, it has attracted an 
ever wider extent of attention and is now the 
dominant intellectual interest of mankind”. How 
has this happened ? What are the main branches 
and largest conclusions of science ? How in recent 
years have these been modified and found not to 
be so final and all-embracing as they were formerly 
thought ? These are the questions to which Mr. 
Sullivan's book supplies in small compass clear, 
well-balanced and well-informed answers. It 
will be seen that the “limitations” form a sub¬ 
ordinate part of his theme; actually they are 
the subject of one out of the eight chapters into 
which the book is divided, and not the first. 
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It will give the best idea of the scope and value 
of the book if we sketch briefly the contents of 
its principal chapters. Mr. Sullivan begins by an 
introduction which describes the emergence of the 
scientific outlook among mankind. It appears as 
an autonomous activity with the Greeks. They 
realised the existence of a rational order in the 
universe, but “overwhelmed by the almost magical 
powor of their new instrument” (mathematics), 
they were inclined to exaggerate its power. It 
should be noticed, in passing, that Mr. Sullivan 
in this connexion scarcely does justice to the non- 
mathematical synthesis of Aristotle, whose name 
only occurs as the master of human reason for 
the medievalists. 

Doing, however, full justioe to the coherence 
and rationality of the scholastic view as a whole, 
Mr. Sullivan goes on to point out that the 
modem scientific outlook oomes to its first clear 
expression in Galileo. Galileo and Kepler, faced 
with the revolution involved in the Copemican 
hypothesis, felt that “its aesthetic charm considered 
as a mathematical theory”, was sufficient to secure 
its acceptance in spite of its apparent direct contra¬ 
diction of our senses. The beauty, as well as the 
superior simplicity of successive stages, in man’s 
conception of the universe, thus count in the growth 
of thought, and are elements in the mental aspect of 
the final result. But even Galileo is not the perfect 
man of science. This position was reserved for 
Newton, with whom the sun of science is fully 
risen. 

Having thus in a general sketch set the stage 
for the contemporary drama, Mr. Sullivan in the 
next chapter plunges us into the problems of the 
“expanding universe”. He states the case as 
presented by the second law of thermodynamics— 
the immense masses pouring out their energy for 
millions and millions of years and then dying 
down. It seems to be the true scientific 
account, but we cannot believe it to be the 
whole truth. 

The basis of this world-view is then examined, 
and in particular the dominant rflle played by the 
study of light. The notion that light moves waa 
one of the most amazing and momentous leaps of 
imagination, and to it, and to the analysis of the 
light coming to us from every comer of the visible 
universe, is due the modem structure of our 
thought about physios. This leads the argument 
to other forms of radiation, and the ultimate 
apparent indeterminacy of the quanta. We tfcen 
turn back, about the middle of the the 
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question of the scientific aoooaut of origins. First 
t he tidal theory for the genesis of planets is shortly 
but very dearly explained, and the reasons which 
have compelled its preference to the older nebular 
hypotheses of Kant and jLaplace. A section on 
the gradual building up of geology follows and the 
record of life which it unfolds. 

The meeting point between the two spheres of 
physical and biological scienoe is found in the 
study of the infinitesimal to which the analysis 
of electrical phenomena has now reached. Here 
are the new and strange phenomena to which 
indeterminacy is attributed, and here the link 
may be found between the living and the inanimate 
worlds. On this, Mr. Sullivan is wisely reserved. 
Though vitalism is discredited, it does not follow 
that the solution of vital problems will come 
through any extension of mechanical ideas. It 
may rather be expected from the development of 
a new range of ideas of biological origin. In this 
new synthesis the science of mind, at present in a 
rudimentary state, would take control. 

It will be seen that the book is of unusual 
scope and power. It would be difficult, in fact, to 
name any other better calculated to give an 
intelligent layman a just and comprehensive con* 
oeption of the whole field. It aims at understand¬ 
ing, without controversy. It has the historical 
spirit, without insignificant detail, and it ends on 
a note of hope and confidence in soience, without 
exaggeration. F. S. Marvin. 


Concrete in Road Engineering 

(1) Road Engineering . By E. L. Leeming. (The 
Glasgow Text Books of Civil Engineering.) New 
and revised edition. Pp. xx+377. (London: 
Gonstable and Co., Ltd., 1933.) 18s. net, 

(2) Reinforced Concrete Bridge Design, By C. S. 
Chettoe and Haddon C. Adams. Pp. xviii + 
460+24 plates. (London: Chapman and Hall, 
Ltd., 19330 42s. net. 

VBN to the casual observer, it is evident 
that road engineering has advanced in 
recent years, although it may not be so evident 
th*t rule of thumb methods are giving place to 
oareful investigation and scientific design, Two 
commonplace materials may be ta k e n in illustra¬ 
tion : cement concrete, familiar in road structures, 
and the asphaltic concrete which foetus the upper 
; ^w*y main roads, Both are composed 
: i«l fragments of varying rises held 

fcy a bidding material, *ed it might 


appear that casual selection and a few rough 
trials to fix suitable proportions would suffice. 
This method has indeed been used, frequently' 
with deplorable results. But care both in selection 
and proportioning is essential if the product is 
to be reliable, and it appears that further investiga¬ 
tion of the stability of such mixtures at various 
stages is necessary before oomplete control of 
their properties can be attained. 

(1) Progress in the scienoe is reflected in the 
publication of a revised edition of “Road Engineer¬ 
ing”. The original edition (1924) gave an account 
of theory and practice up to that date, necessarily 
brief in some sections, but with adequate references 
where room could not be found for the detailed 
treatment of some specialised branch. Additions 
have now been made to the sections dealing with 
subsoils, curves, super elevation, traffic measure¬ 
ment and concrete and rubber roads, and new 
sections on road emulsions and cement-bound 
roads have been added. Other new material 
relates to maintenance, slipperiness, town planning, 
traffic regulation and administration. It might, 
however, be remarked that no mention is made 
of the new British Standard Specification on roads, 
except for a general reference which appears in 
the appendix, 

(2) Extensive uso has been made of reinforced 
concrete in road structures during the last decade, 
and although construction on the same large scale 
has t>een discontinued for the present, it is prob¬ 
able that the return of better times will bring 
renewed activity. Muoh remains to be done in the 
replacement of obsolete structures, and the subject 
of bridge design is especially likely to continue 
as one of special interest to road engineers. 

In the work under notice, an exceptionally 
thorough and well-balanced treatment of the 
subject is given. In comparison with alternative 
constructions in steel, concrete structures present 
muoh more complex problems in analysis for 
bending moments, etc., and the methods and 
formula here developed should prove of material 
assistance. Especial reference should be made to 
the influence diagrams presented—those for arches 
covering parabolic, segmental and elliptical shapes 
in various rise-span ratios. The treatment is 
clear and direct and unlikely to be regarded as 
superfluous even by those already in possession 
or a good textbook on theory of structures. A 
similar comment may also be made on the section 
doling with the proportioning and reinforcement 
of concrete members. Material*, however, are 
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treated with a conciseness which on some points 
borders on reticence. 

The principal feature of the book is that it 
illustrates the faculty possessed by the authors of 
analysing their very extensive experience of road 
bridge design and of presenting the results clearly 
and convincingly. Preceded by a chapter on road 
bridge loadings, chapters are devoted to beam and 
slab bridges, both simply supported and con¬ 
tinuous, and to arch bridges. A feature of the 
last is the authors* special system of arithmetical 
integration for the solutions necessary for influence 
line construction. Throughout, design methods 
and arrangements are illustrated by worked 
examples and drawings. A similar procedure is 
followed in the succeeding chapters on culverts, 
substructures and foundations. 

A feature of special interest to road engineers 
is the chapter which deals with the use of re¬ 
inforced concrete in bridge strengthening and 
widening. 


X-rays and the Digestive Tract 

The Digestive Tract: a Radiological Study of its 

Anatomy , Physiology and Pathology . By Dr. 

Alfred E. Barclay. Pp. xxviii +395 4-23 plates. 

(Cambridge : At the University Press, 1933.) 

3&?. net. 

N spite of its comparative youth, the strides 
made by radiology since the discovery of 
X-rays and the demonstration of their properties 
by Rdntgen in 1895, have been most spectacular. 
As a result, the days when the X-ray department 
of a hospital was housed in an out of the way 
portion of the basement have given way to a new 
era in which, from the diagnostic point of view, 
this department has become the keystone of the 
hospital. 

In no other branch of medical science has 
radiology played a more important part than in 
the diagnosis of disease in the digestive tract. 
Not only is the surgeon by its aid able to acquire 
a clearer knowledge of the exact lesion in the 
abdomen be is about to operate on, but also a 
new outlook has been attained on the anatomy 
and physiology of the various parts of this 
tract. 

The book under review is described by the 
author as "the result of many years groping, 
often by tracks, now become well-worn highways, 
with milestones, signposts, and danger signals 
©rotated one by one by the pioneers as they passed 


forward”. A book based on twenty-five years of 
constant thought on the part of one with the 
author's experience and active spirit of inquiry is 
bound to be, as this is, a masterpiece. Not content 
with merely accepting the findings of others, the 
author has refused to follow teachings which he 
has been unable to oonfirm by his own researches. 
The book is not merely a prosaic recital of well- 
known facts, but also abounds in personal ex¬ 
periences which make it all the more fascinating 
to read and should tend to impress each portion 
more firmly in the mind of the reader. 

Speaking of the necessity for a definite routine 
on the part of the radiologist in making his 
examination of the digestive tract, the author 
emphasises the importance of a certain amount of 
elasticity, so that digressions may be made, which 
may prove to be, in any particular case, of para¬ 
mount importance in the final diagnosis. He 
follows up this advice by remarking that “these 
side excursions must never become sido-tracks, 
and the routine must be picked up again, exactly 
where it was left". Such a procedure has been 
adopted in the lay-out of the book as a whole. 
The author’s digressions from the beaten track are 
invariably of the nature of ‘side-excursions', never 
of ‘side-tracks’. Such excursions as he has made 
merely serve to map out more clearly the highway, 
and to emphasise its landmarks, so that the 
reader may march on with renewed assurance 
and enthusiasm. 

The author states that the book is mainly 
concerned with the study of the normal, without 
a clear knowledge of which the study of the 
abnormal would be without a proper foundation. 
Yet the portion dealing with the abnormal is 
complete, nothing of importance being omitted. 
He rightly affirms that no real line of demarcation 
can be established between form (anatomy), 
function (physiology), and disease (pathology), 
and that all three merge one into the other; yet 
he has been able to apportion to each its proper 
value, and to produce a book which is exceptionally 
well balanced. All three aspects are dealt with 
very fully, but nowhere is their important mutual 
relationship lost sight of. 

Though “primarily intended” for the use of 
members of the medical profession, the book con¬ 
tains much that should attract laymen who are 
interested in hospital management. The import¬ 
ance is stressed of having qualified radiologists 
(defined as “clinicians with special knowledge of a. 
particular method of investigation") in^ntiolof 
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X-ray departments rather than, ob in the case of 
some of the smaller hospitals, men without such 
specialised knowledge. The question of protection 
from the harmful effects of X-rays, high tension 
currents and vitiated atmosphere is carefully 
considered. 

Speaking of the responsibilities and risks of the 
radiologists, the author says that “the radiologist's 
first object must be to make an efficient examina¬ 
tion, and in order to attain it he must, if necessary, 
take some risk. The difficulty is whore to strike a 
balance between the two factors of efficiency and 
risk. His first concern must be the patient”. 
Speaking of protection, he says that “no protective 
devices will save the man who wantonly exposes 
himself”. Speaking of the protection of the X-ray 
staff he says that “radiologists can take personal 
risks if they so desire, but neither they nor the 
governors of a hospital have any right to endanger 
the health of those who work for them”. 

Such statements as these should supply much 
food for thought to those laymen who sit on 
hospital committees, and are responsible for the 
health and safety of their X-ray workers. Thanks 
to the services rendered by the X-Ray and Radium 
Protection Committee, the recommendations of 
which are now accepted internationally, the lot of 
those working with the dangerous X-ray and with 
radium rays has been very appreciably improved. 
These recommendations are given in full in one of 
the appendices. 

Taken as a whole the book, beautifully illus¬ 
trated, is an exhaustive review of the subject. No 
scientific publication could be more completely 
informative and at the same time more delightful 
to read. It is a very worthy monument to the 
unremitting labours of its author. 


A Russian Treatise on Organic Chemistry 

TraiU de chimie organique ,. Par Prof. A. E. 
Tchitohibabine. Vol.l. Pp. xxviii+562, Vol, 2, 
Pp. x-fxxix-xxxv +563-1024. (Paris: Her¬ 

mann et Cie, 1933.) Vol. 1, 120 francs ; Vol. 2, 
100 francs. 

INCE it has appeared hitherto only in the 
Russian language, Prof. Tohitchibabine’s 
treatise on organic chemistry has remained almost 
unknown to British chemists, although it was 
originally published so long ago as 1924. The 
attt&or, who fbnnerly held a chair in the University 
is a member of the Academy of Sciences 


of the U.S.S.R., and he has a distinguished record 
of research in organic chemistry. 

In his preface to the first edition, Prof. Tohitchi* 
babine writes: “Le but poursuivi 6tait non 
seulement de presenter un manuel de chimie pour 
des 6tudiants des 6col os supdrieures de chimie, mais 
6galement de donner un ouvrage didaotique 
capable de d6velopper chez les future chimistes 
cette ind^pendanoe d’esprit, qui leur est n£cessaire 
pour remplir leur mission de cheroheurs ot, en 
plus, servir de ferment pour le d^veloppement de 
la science et de Tindustrie ohimique.” It is not 
difficult to agree with Prof. Grignard, who has 
written a short introduction to this translation, 
that the author has achieved his aim, and that his 
text offers a clear and logical account of 
present-day organic chemistry. Ho has provided 
a comprehensive exposition of the subject, which 
will prove attractive to honours students and 
advanced workers who may desire to use a French 
text. The work may, indeed, be ranked with 
some of the best treatises of the kind in other 
languages. 

There is no outstanding novelty which calls for 
comment in the treatment or subject-matter. The 
first volume contains a general introduction (78 
pp.) followed by a systematic survey (484 pp.) of 
aliphatic compounds, proteins and purines, to¬ 
gether with a treatment at appropriate points of 
such subjects as co-ordination compounds, the 
relationships between physical properties and 
chemical constitution, and X-ray analysis in 
organic chemistry. The second volume treats of 
oyelic compounds, arranged under the headings of 
carbooyclic compounds (43 pp.), aromatic series 
(203 pp.), terpenos and their derivatives (35 pp,), 
and heterocyclic compounds (143 pp.). 

The most striking feature of this work is the 
astonishing circulation which has been attained 
by its more recent Russian editions. The first 
edition, “raalgr6 la d6feofcuosit6 de sa presentation 
ext6rieure,” was taken up in less than three years. 
The “unexpected success” of tho second edition 
necessitated tho immediate preparation of a third 
edition. The third Russian edition of 30,000 
copies was absorbed in a few months I The 
author observes that this result testifies to a 
vigorous growth of chemical education in the 
U.S.S.R. Such a demand for an elementary school- 
text would be remarkable; but that it should 
exist for a work of this advanced and specialised 
character is more than remarkable—it is revolu¬ 
tionary. John Read. 
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Reviews 


Short 

The Origin of Living Matter. By Dr, H, A, Gray 
and N. M. Bligh. Pp. vi + 27. (Cambridge : W. 
Heffer and Sons, Ltd. ; London: Simpkin 
Marshall, Ltd., 1933.) Is. 6d. net. 

Arguing from the faot that the moon’s mass bears 
a higher ratio to that of the earth than does the 
mass of any other satellite in the solar system to 
that of its planet, Dr. Gray and Mr. Bligh contend 
that the earth-moon binary system is due to an 
encounter with some third body, that a great 
quantity of energy was made available at the time 
of the encounter, and that this energy was converted 
into sub-atomic energy, the energised atom being 
vital. Vital atoms have the power of vitalising 
other atoms. A detailed structure is proposed ; 
the vital atoms are a binary system of two or more 
protons, surrounded by appropriate electron shells. 
The chemistry of these vital atoms is extremely 
complex—more so than that of the non-vital 
atoms. The authors attempt to disarm criticism 
by printing on the cover the statement that “a 
proof of that degree and kind that the scientific 
world rightly demands of all theories, it is main¬ 
tained, applies only to materialistic phenomena, 
and insistence on such proof when dealing with 
animate matter cannot be sustained”. We imagine 
that this point of view will not find much favour 
with biochemists, and we had imagined that 
the identification of animate with non-animate 
chemistry was as old as the synthesis of urea. 

It is clear that these authors must suppose that 
only a very small amount of the matter in any 
living organism is vital. They postulate, of course, 
that the atoms become devitalised at death ; if 
not, we should detect some remarkable spectro¬ 
scopic phenomena in freshly killed tissue. But on 
their theory, should not death itself be a luminous 
phenomenon, giving rise to a remarkable spectrum, 
the quanta, perhaps, being in the ultra-violet or 
X-ray region ? If the number of vital atoms is 
very small, it should be possible to detect some 
tiny photoelectric effect. Many other objections 
will, no doubt, occur to our readers. These authors 
—and all others—should be warned against basing 
theories on current astronomical descriptions of 
the origin of the solar system, or of the galaxy, 
which are usually tentative and have a habit of 
changing completely within a decade. 

Symmetrical Components: as Applied to the 
Analysis of Unbalanced Electrical Circuits. By 
C. F. Wagner and R. IX Evans. Pp. xvi+437. 
(New York : McGraw-Hill Book Co., Inc. ; Lon¬ 
don : McGraw-Hill Publishing Co., Ltd., 1933.) 
30s. net. 

It was in 1918 that Prof. C. L. Fortescue published 
his now classic paper on “The Method of Sym¬ 
metrical Coordinates Applied to the Solution of 
Polyphase Networks". A considerable literature 
dealing with the solution of unbalanced polyphase 
circuits by htamethodhas resulted; and indeed the 


present authors claim that it is the only practicable 
method of solving unbalanced electric circuits. 
The method has also been applied to all manner 
of problems in power distribution, particularly to 
the investigation of unsymmetneal transient 
disturbances. The present volume claims to be 
the first which gathers together the fundamental 
theory on which the method is based and discusses 
the principal applications. 

It is fitting that an introduction is written by 
Prof. Fortescuc, the originator of the method, who 
still prefers the term ‘symmetrical coordinates’ to 
the more commonly used expression ‘symmetrical 
components 5 . The introduction is interesting in 
its explanation of the mathematical history of 
complex numbers, the usefulness of which was a 
comparatively late discovery. 

The earlier chapters cover the more essential 
phases of the fundamental theory and the principal 
application of the method : the determination of 
voltages and currents under unbalanced faults. 
Separate chapters are given for the calculation of 
the constants of synchronous machines, trans¬ 
formers, short lines with and without earth wires, 
long lines and cables. The second half is devoted 
to more specialised problems and to measure¬ 
ments. An appendix contains many useful data. 

The book can be thoroughly recommended. It 
will be a boon to those seeking a textbook on 
symmetrical components, and a revelation to those 
hitherto unaware of the extent to which this 
powerful method can be applied. 

Elements of Engineering Thermodynamics . By 

James A. Moyer, Prof. James P. Calderwood 
and Audrey A. Potter. Fifth edition, rewritten 
and reset. Pp. xiv + 192. (Now York: John 
Wiley and Sons, Inc. ; London : Chapman and 
Hall, Ltd,, 1933.) 15*. 0d. net. 

In their preface to the new edition of this book, 
the authors indicate that it is intended for use in 
those technical colleges where special oourses are 
held in the subjects of advanced thermodynamics 
as well as in steam turbines, internal combustion 
engines, refrigeration, and other applications of 
thermodynamics. To this end they claim to have 
stressed the fundamental principles of engineering 
thermodynamics &s a foundation for the more 
advanced and practical applications of the theory. 

While there can be little complaint over tfie 
general arrangement of the subject-matter, it is 
felt that the amount of information offered in 
some of the branches is scarcely adequate to enable 
the student to prooeed directly to the more 
advanced applications. In the chapter dealing 
with internal combustion engines, no mentieri is 
made of the Atkinson cycle, or of 
bustion or mixed pressure cycle. Crimparatiyti^ 
simple accounts of vapour reheating and tegentra- 
tive cycles take about aix pagea^but the mote 
difficult case of the coUddried rehmtixigmpd 
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regenerative cycle is dismissed in six lines, and the 
description of the binary vapour engine occupies 
only one page. In view of the excellent textbooks 
on engineering thermodynamics that are already 
available in Great Britain, it is doubtful whether 
this American work will find a place in the list 
of books reoommended for students in engineering. 

Introduction to Internal Combustion Engineering. 
By Dr. J-B. O. Sneedon. Pp. ix + 268. (London, 
New York and Toronto : Longmans, Green and 
Co. t Ltd., 1933.) 6*. 

This book not only deals adequately with the 
elements of internal combustion engineering but 
contains, in addition, a large amount of valuable 
information generally found only in the more 
expensive textbooks. The subject has been 
oarefully developed, both on the theoretical and 
the practical sides, with descriptive and mathe¬ 
matical matter so well balanced that the book 
can be recommended to any student wishing to 
acquire a sound knowledge of fundamental 
principles. 

The work contains a large number of problems 
and numerous diagrams and illustrations. A very 
useful feature is the frequent reference to published 
papers, modern research work and standard works 
on the more highly specialised part of the subject. 

The contents embrace thermodynamics of gases, 
ideal and actual engine cycles ; gaseous and liquid 
fuels; combustion; and the more practical 
aspects—charging and exhausting the cylinder; 
ignition of the charge; cooling systems ; testing of 
internal combustion engines; and air compressors. 

A few pages are devoted to supercharging, but, 
even at the expense of increasing the size of the 
book, it is felt that a fuller treatment might have 
been given to this part of the subject. The 
application of the oil engine to road vehicles might 
have been given a place at least equal to that 
devoted to the application of town and producer 
gas to road traction. 

Cancer : Civilization ; Degeneration : the Nature , 
Causes and Prevention of Cancer , especially in 
its relation to Civilization and Degeneration . By 
John Cope. Pp. xvii+293. {London: H. K. 
Lewis and Co., Ltd., 1932.) 15 s. net. 

It is extremely doubtful if the fear of cancer will 
be a sufficiently powerful deterrent to make the 
average man and woman conform to the sug¬ 
gestions for a simpler and nobler way of life which 
commend themselves to Dr. John Cope. His book 
is much more & sociological essay than a contribu¬ 
tion to the cancer problem, for the nature and 
causes of cancer are assumed throughout to be 
well-known degenerative conditions, due to civilisa¬ 
tion's flouting of natural law. All the well-worn 
fallacies of the predisposing factor of age, the 
healthiness of savage peoples and their freedom 
frbta oanoer and constipation, and the greater 
incidence of cancer in women than in men (on 
tilt same page as a table showing the contrary) 


pass like a stage army more than once across the 
scene. The fact that cancer of the uterus has not 
increased in Great Britain during the last forty 
years is ignored, with the same insouciance as is 
meted out to the laborious but precise findings 
by the experimental induction of malignant 
growths in animals. 

Whether one agrees with Dr. Cope’s views on 
diet, infant feeding and birth control, or not—arid 
much that he writes and figures in vigorous 
sketches can be conceded as well and worthily ,, 
done—it is legitimate to protest against the ad hoc 
‘facts’ of the biology of cancer which act the 
scarecrow in his pages. 

Crime , Law and Social Science . By Prof. Jerome 
Miohael and Prof. Mortimer J. Adler. (Inter¬ 
national Library of Psychology, Philosophy and 
Scientific Method.) Pp. xxix -f 440. (London: 
Kegan Paul and Co., Ltd. ; New York : Har- 
court, Brace and Co., 1933.) 15a. net. 

The authors of this volume, which, in so far as 
it is affected by practical considerations, is based 
more particularly on conditions in America, 
examine minutely the precedent conditions of a 
science of the criminal from every point of view— 
behaviour, environment, treatment and the ad¬ 
ministration of the law. They are severely critical 
of existing studies in criminology, pointing out in 
which respects they fall short of compliance with 
the canons of an empirical science. There neither 
is, they maintain, nor can be a scienoe of crimin¬ 
ology until the studios upon which such a science 
is dependent, namely, psychology and sociology, 
are themselves placed upon a scientific basis, a 
point not yet attained. They bring their thesis 
to a close with a proposal for an institute and 
system of study of the criminal from every point 
of view. As a critical study the book is illuminating 
and suggestive, as well as constructively helpful. 

Practical Physiological Chemistry. By Sydney W. 
Cole. Ninth edition. Pp. xii+419. (Cambridge: 
W. Heffer and Sons, Ltd. ; London : Simpkin 
Marshall, Ltd., 1933.) 1 2s. Gd. net. 

In the new edition of this well-known and 
deservedly popular manual, some changes have 
been made in the methods for estimating urea 
and reducing sugars, and the chapter on the 
coagulation of the blood has been omitted as, in 
the author’s opinion, unsuitable in the present 
state of the subject for a book of this kind. The 
treatment of pH has been introduced earlier and 
somewhat expanded. Further exercises on colloids 
are added. In view of recent progress, the chapter 
on oxidations has been remodelled so as to bring 
it into line with the modem position and many 
other minor improvements have been made. 

In its new form the book will without doubt 
prove*as popular with students and teachers as 
the eight previous editions published since 1904. 
The publishers have done justice to the merit of 
the work by good printing, paper and binding* 
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A Survey of Progressive Science* 

By Sir Frederick Gowland Hopkins, prbs.r.s. 


A MONG the many aspects of progress in physics 
^ which tempt reference is that concerned with 
cosmic rays, so fascinating to most minds are 
speculations concerning their nature. Thinking of 
the more recent developments in this subject, one 
would like to express admiration of the enterprise 
which has enabled Prof. E. Regener to obtain 
records from many miles up in the atmosphere and 
deep below the surface of Lake Constance for 
measurements of their varying intensity ; admira¬ 
tion no less for the similar enterprises of Compton 
and Kolhtirster. It is interesting to learn that 
Regener, as the result of the most recent researches 
by himself and colleagues, has formed the personal 
opinion that a part at least of cosmic radiation is 
electromagnetic. 

It is difficult even in the briefest of references 
to the scientific progress of the year to ignore the 
claims of ‘heavy hydrogen’ and ‘heavy water’. 
We knew that there was yet something to learn 
concerning the molecular species present at any 
moment in the liquid we daily handle under ail 
sorts of varying conditions, but to learn that so 
familiar a friend as water should have kept hidden 
from us until now so deep a secret is almost dis¬ 
concerting. The recognition of the hydrogen 
isotope H* and the realisation that we have been 
in constant contact with H* a O as well as H*0 
shakes our scientific complacency, as did the proof 
forty years ago that the familiar atmosphere 
contained a gas until then unknown. Moreover, 
just as Lord Rayleigh’s attention to a very small 
difference in the density of pure nitrogen and 
residual nitrogen from air led to the isolation 
of argon, so a small discrepancy between the 
chemical values for atomic weight of hydrogen and 
Aston’s mass-spectrograph determinations (when 
in the latter allowance has been made for the 
existence of the oxygen isotopes) led Birgo and 
Mengel to the suggestion that ordinary hydrogen 
might contain a heavier isotope. Once again an 
important discovery has followed from a firm faith 
in the great accuracy of modern physical measure¬ 
ments. 

The brief history of our knowledge of heavy 
hydrogen assuredly illustrates the enterprise in 
research which is characteristic of to-day. The 
bare suggestion for its existence only arose in 1931, 
and it is scarcely more than a year since spectro¬ 
scopic evidence provided by Urey and others made 
it sure. Yet already heavy hydrogen and heavy 
water have a big literature. Advances have been 
rapid ; Lewis and Macdonald, for example, have 
already prepared and studied nearly pure H^O, 
and many of its properties have been studied by 
them and by others. We learn, for example, that 
its freezing point is + 3*8°C., and its boiling 
point 101 *42°, that ionic mobility in it is smaller 

* From the presidential addreu to the Royal Society, delivered 
air November 30. 


than in H a O, and many other of its constants have 
been determined. c 

Remembering that living cells and tissues con¬ 
tain 70-80 per cent or more of water, and recalling 
its all-important biological functions, it is not 
surprising that much curiosity has been awakened 
concerning the relations of H**0 to life. There 
seems to be evidence already that, when nearly 
pure, it is unable to maintain living organisms, 
though we do not know at what concentration it 
proves, if at all, to be actually toxic. We shall 
want to know to what degree living cells are 
permeable to it, and whether they have any 
selective power as between H s O and H* a O. It is 
sure that many studies to determine such points 
will soon be made. 

The suggestion that there may arise a new 
organic chemistry involving a synthesis of all 
known types of molecule with (if it prove possible) 
H 1 replaced by H* is intriguing, but, as others 
have remarked, somewhat alarming. There is at 
any rate much more yet to be done with com¬ 
pounds containing H l . 

All concerned with the chemistry of living 
things must feel satisfaction in the help that is 
now forthcoming in full measure from distinguished 
organic chemists towards the elucidation of the 
molecular constitution of such substances as 
vitamins and hormones, with their great biological 
importance. Professed biochemists are naturally 
making their own efforts in such directions, but 
they have their own problems to face in the study 
of events in the living plant and animal, and in 
that of biochemical reactions in general. The 
special experience and the developed intuitional 
skill of those whose minds are more continuously 
devoted to the art of synthesis cannot fail greatly 
to accelerate progress in this field. 

I might illustrate this by several advances 
whioh have occurred during the year, but will be 
content with referring to the work upon vitamin 
C. No one acquainted with the dramatic history 
of scurvy in the post can fail to feel interest in the 
molecular constitution of a substance, the absence 
of which from the food involves the onset of that 
most serious malady. I think the history of recent 
dealings with this vitamin are of sufficient interest 
to bear recapitulation. Albert Szent-Gydrgyi, 
interested primarily in the oxido-reduction systems 
of animal tissues, was led, while working at Cam¬ 
bridge, to attempt the isolation of the substance 
responsible for the highly reducing properties of 
the adrenal cortex. He successfully obtained it 
from the gland in crystalline form, and afterwards 
separated it from orange juice, Its presenoe in the 
latter and certain of its properties made him 
suspect from the first that it might be related to 
vitamin C, but the amount available at the time 
was too small for successful biological tf»ts. 
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Sasent-Gydrgyi then went to the United States, 
where adrenal glands can be had in great abund¬ 
ance, and at the Mayo Clinic prepared the 
substance in relatively large amounts. On acoount 
of its acid character, strong reducing power, and 
colour reactions, recalling those of carbohydrate, 
he at first called it hexuronio acid, but later 
studies having shown that it did not belong to 
the uronic class, it now carries the name of ascorbic 
acid, based upon its biological properties. 

Szent-Gyorgyi, returning to his chair at Szeged, 
in Hungary, soon became convinced that his 
substance possessed strong anti-scorbutic proper¬ 
ties. His conviction that it was related to carbo¬ 
hydrate led him wisely to seek the help of Prof. 
W. N. Haworth at Birmingham, in the determina¬ 
tion of its constitution. The amount of material 
available was at first very small, but Szent- 
Gyorgyi, seeking for fresh sources of the substance, 
had the remarkable good fortune to find that in 
paprica , a plant very common in Hungary, and 
used there as a condiment, ascorbic acid is present 
in relatively large amounts. Adequate material 
for study thus at once became available. 

Much time has been devoted to constitutional 
studies in the Birmingham laboratory with con¬ 
spicuous success. It is interesting to note that the 
methylation of hydroxyl groups, which has been 
of such value in carbohydrate research generally, 
has been also of service in this case. I must not, 
of course, stop to deal with the experimental steps, 
or the considerations which havo l$d to the 
structural formula indicated by the work of Prof. 
Haworth and his colleagues. They have shown, in 
brief, that ascorbic acid is a derivative of the 
hexose sugar, 1 -gulose ; and that it is the lactone 
of a six-carbon acid with a fiva-membered ring. 
When in solution it is present as the enolic form 
of 3-keto-l-gulofuranolactone. It is right to say 
that certain Continental workers havo come to 
somewhat different conclusions in detail, but the 
evidence for the above constitution as recently 
presented by a group of Prof. Haworth's colleagues 
is very convincing. The biological evidence for 
the normal activity of synthetic products is not 
yet complete, but it seems sure that the exact 
nature of vitamin C cannot fail to be known 
shortly. To the biochemist it is of much interest to 
learn that a substance with such specific activity 
in the animal body should be a relatively simple 
derivative of a sugar, 

I will now direct attention to remarkable pro¬ 
gress in another and quite different region of 
oontaet between organic chemistry and biology. 
The quest into the nature of the pigments of 
Sowers is no new one, and most will know of the 
brilliant researches of Richard Willstatter which 
carried us so far into their secrets. Yet we owe to 
Prof. R. Robinson highly important reoent 
addition? to our knowledge. I have chosen this 
field partly because the successes reached in it 
dmonstrate impressively enough how sure is the 
constructive drill of the modem organic chemist, 


and also beoause it is a field in which chemistry, 
by joining hands with cytology and genetics, is 
giving its indispensable assistance to our under¬ 
standing of the mechanisms of inheritance. Of 
much interest surely is the realisation that the 
infinite variety displayed in floral coloration is 
based essentially on variations within one funda¬ 
mental chemical scheme. By contriving a variety 
of different substitutions in phenolic hydroxyl 
groups arranged round a common central aromatic 
structure, Nature has provided herself with 
palette which provides all that is required for her 
gorgeous floral colour schemes. The central 
structure is that of a benzo-pyrane to which a 
phenolic ring is attached. 

These pigments are collectively known as antho- 
cyanins or, when sugar residues have been 
I removed from their sevoral molecules, as antho- 
cyanidins. For in every case the central structure 
of the pigment molecule is associated with one or 
more sugar molecules ; the nature of the sugar 
varying from case to case. Several different 
monoses and also bioses find a place in the molecule 
of one or other of these pigments. This peculiar 
association of carbohydrates with functional 
pigments is among the most striking facts of 
plant biochemistry. By determining the nature 
of the sugars and the exact position of each in the 
molecular architecture of individual anthocyans, 
as well as by many successful new syntheses in tho 
group, the Oxford School has greatly advanced 
knowledge in this interesting field. Prof. Robinson 
has also developed a remarkable technique for the 
qualitative recognition of the nature of the 
anthocyans present in this or that flower, and 
with his method he has explored the factors of 
pigmentation in nearly two hundred species or 
varieties. This technique, apart from the pre¬ 
liminary guidance it gives to chemical research, 
will prove of the greatest value to the genetioisfc 
who studies tho inheritance of floral colours. 

Until modern physical methods lent him their 
aid, the chemist’s thought-models were, as he well 
knew, incomplete. As an architect he built success¬ 
fully in many styles without knowing precisely 
why the bricks he used held together. The bonds 
he so usefully pictured had no physical meaning. 
The development of the theory of electronic 
valency, however, has in the course of a few years 
carried thought surprisingly far towards an 
understanding of the forces which hold atoms 
together in organic molecules. It is only with 
brevity that I can refer to these advances, in which 
Prof. P. Debye has played so distinguished a part. 

We have first to recognise the established 
distinction, clear if not absolute, between electro- 
valence and covalenoe. It is the form of atomic 
linkage denoted by the second of these terms 
which* applies when electrons are shared by 
adjacent atoms, rather than transferred from 
one atom to the other, that is the special, though 
not the sole, concern of organic chemistry. With 
this conception of electron-sharing as a foundation, 
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a remarkable structure of fact and theory h a s 
arisen. The properties of the so-called covalent 
bond are indeed revealing themselves to ingenious 
experimentation with remarkable rapidity. The 
dimensions and strength of such bonds, and their 
heats of formation, have been measured by 
physical methods, and, moreover, by a variety of 
such methods, giving closely ooncordant results. 
One among the important conceptions which have 
emerged is that of the dipole moment. If at any 
locality in a molecule electrons are shared unequally 
by adjacent atoms, as, for various structural 
reasons, they often are, the molecule will be 
polar ; the atom which has the larger share of the 
two binding electrons being the negative end of 
a bipole. The molecule as a result orientates itself 
in any electric field, and a measurable moment is 
involved. This dipole moment is one of the most 
fundamental characteristics of the covalent link. 

I have ventured to say this much about polar 
factors in molecular structure because their 
recognition and their measurement have thrown 
much light on many constitutional problems both 
of structure and behaviour in the field of organic 
chemistry. In the elucidation of some aspects of 
isomerism, in determining the special configura¬ 
tion of tho benzene ring and of condensed rings, 
and in aiding crucial decisions concerning the 
constitution of molecules like those of the oximes, 
azides, and other difficult cases, the recognition 
of polar properties has been of much service. In 
stereochemistry it has also greatly helped progress, 
and with the further all-important help of X-ray 
analysis this branch of structural chemistry has 
greatly advanced of late. 

I have chosen the elucidation of the dipole 
moment as a single illustration of the value of 
modem applications of physical methods in 
chemistry. It is clear that studies of molecular 
structure will for the future be in the hands of the 
physicist no less than in those of the chemist, and 
that striking progress is thus assured. Aspects 
of the problems now arising, unlike those success¬ 
fully faced at earlier stages, call for the aid of 
mathematical treatment. Thor© is no suggestion, 
however, that pictorial thought about the organic 
molecule is failing in usefulness, or that modem 
investigators when using thought-models believe 
them to lack all relation with the actual. 

The subject of biochemistiy is likely to gain 
greatly from every advance that takes us farther 
into the details of molecular structure : for in the 
crowded events in the living cell we may well 
believe that exact particularities of shape—the 
ability to fit with accuracy on this or that patterned 
surface—is prominent among the factors which 
determine the functions and fate of the bio¬ 
logically active molecules. X-ray studies and 
studies of surface orientations are already justi¬ 
fying this belief. In illustration let me remark on 
the interesting light which X-ray photography has 
thrown upon the structure of animal and vegetable 
fibres: silk, hairs, cellulose, and^the like. 


Observations mads by several investigators, 
among whom I may mention Mr. W. T. Astbury, 
have shown that the basal structure of such fibres 
consists of bundles of long chain molecules which, 
as molecules, can undergo reversible or irreversible 
stretching. In general,* they are formed by the 
polymerisation of relatively simple structural 
units and so in X-ray photographs display 
periodicity along their length due to the repetition 
of the unit in question. I will refer to silk and 
hairs alone. In the former the fibres are built of 
extended polypeptide chains consisting, for the 
most part, of united residues of glycine and 
alanine ; the unit of pattern repeating itself along 
the fibre axis at an interval of 2 x 3-6 A. The 
molecular chains in silk are, in the natural state, 
already fully extended ; there is no significant 
change in their X-ray photograph when the fibre 
is stretched. Hair, on the other hand, and also 
horn, nails, etc., are composed of the protein, 

| a keratin. It would appear that the polypeptide 
chain of the keratin molecule in hair is not 
extended, but is, as it were, folded oh itself. 
The molecules become fully extended, however, 
when the fibre is stretched. The photograph of 
stretched hair becomes then analogous to that of 
unstretched silk. This, however, is a reversible 
change. 

The folding of the molecule protects elements 
in its structure from chemical attack. The 
unextended chain, for example, resists the action 
of steam, while the extended chain loses its power 
of recovery when steamed, being ‘set’ in the 
extended form. Hence the permanent wave pro¬ 
duced by the modem hairdresser. A point of 
much interest is that though all have been wrongly 
looked upon as composed of the same keratin, the 
X-ray pattern which is common to feathers and 
tortoiseshell is quite different from that displayed 
by mammalian hair. “Thus the recognised affinity 
between reptiles and birds and their differentiation 
from mammals is confirmed by the methods of 
molecular physics. 0 

I will refer to but one other illustration of 
progress in biochemistry from the application of 
physical measurements. Monomolecular films on 
air-water surfaces change the phase boundary 
potential. During the last few years Rideal 
and his co-workers have determined the altera¬ 
tion in the apparent molecular moment in a 
film when molecules with different polar ‘heads’ 
are compared, and when the film is compressed 
or expanded. Upon this basis they have de¬ 
veloped investigations dealing with chemical 
reactions as they occur in these two-dimensional 
films ; obviously a study of great interest. It 
would seem, indeed, that film reactions differ 
in important respects from bulk reactions. In 
illustration of this I may mention a study recently 
published of the rate of oxidation of monolayers 
of unsaturated fatty acids, which may wall 
contribute to an understanding of oridatiens 
in the living cell. TShe authors are also studying 
mmysm catalysis m films. 
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The Status of Psychology as an Empirical Science* 


By Prof. 

Science of Experience 
E turn now to psychology, the most empirical 
of all the sciences in the sense that it deals 
directly with experience as such, makes no partial 
selection, but embraoes all experiences alike indiffer¬ 
ently, and at their face value. Here I wish to show 
how scientific explanatory concepts, together with 
concepts which the physical and biological scienoes 
other than psychology usually reject, are all 
derived from immediate experience. 

Perhaps one of the best ways of developing this 
thesis is to consider first the historical evolution of 
the notion of oauaality, which was invoked to 
account for movement or change in the physical 
universe. An analysis was made by Aristotle, as 
a consequence of which five explanatory concepts 
wore considered necessary to show how any 
change or movement could come about. There 
. were the two intrinsic principles constituting the 
thing to be changed—‘matter’ and ‘form’. Change 
means that a new form comes to actuate the 
matter ; and it involves also the negative concept 
of ‘privation’, since before the change the alterable 
thing is ‘doprived* of the mode of being it will 
exhibit after the alteration has taken piaoe. 
Further than this, there are the two conoepts of 
the agent which brings the change about, the 
‘efficient’ cause extrinsic to the thing changed, 
and the reason why the agent acts, the end, goal 
or ‘final* cause, towards the realisation of which 
the action is directed. Like earlier attempts, this 
exceedingly acute analysis of causation, applied 
as it was to events in the external world, is an 
entirely anthropomorphic one. It reads into 
physical phenomena, in a conceptional manner, 
experiences which are wholly subjective. This is 
at once apparent in all the examples that are 
brought forward to substantiate it. 

Now, in the course of the development of 
scientific thought, first the concept of finality 
was jettisoned as not applicable to events in the 
physical universe. In the physioal phenomena 
alone there is no indication of goal-seeking. The 
next concept to be dropped was that of efficiency, 
in the sense that one thing actually produces 
changes in others; for efficiency also is in fact 
nowhere to be found in the phenomena. We are 
left, then, with sequences of antecedent and 
consequent, conceived as equivalent in amount 
of energy. To be sure, temporal sequences, as 
well as spatial relations, are to be observed in 
the phenomena themselves, and even similarities 
that can be interpreted as equivalences ; but they 
do not display energy, any more than teleology 
or efficiency. Most men of science go no further 
than this in their rejection of the oonoepte origin¬ 
ally invoked to account for physical causality. 
Others, more mathematically and philosophically 
Winded, substitute equations for equivalences, and 

* Continued titm pose 84a 


Avkljng 

causal indeterminism for rigid determinism. The 
history of the successive modifications of the 
theory of causality, thus inadequately outlined, 
is evidence of the de-anthropomorphisation of 
physical science. At every step, however, in the 
refinement of the physical conoept, one fact 
emerges—namely, that at no point is it possible 
to dispense with concepts derived from experiences 
other than those actually to be explained. Aiming 
at ends, efficient action, energy, equations, are 
not found in the phenomena in question, any more 
than thinghood and unity, which are necessarily 
involved in any and every conception of causality. 
What, then, are those other experiences in which 
we have the concrete facts from which we abstract 
the concepts that we apply to the phenomena ? 

Origin of Scientific Concepts 

Beginning with the last named, the notions of 
‘thing’, ‘samo thing’, and of ‘unity’ are derived, 
and can only be derived, from the immediate 
awareness we have of ourselves as unitary, 
existent and self-identical beings, When I see and 
handle any object, such as a book, I have visual 
and tactile impressions whioh I refer to an extra¬ 
mental thing. The visual impression, however, 
is not the tactile one ; and neither is the book, nor 
are both together. Seneorially, I do not appre¬ 
hend the book at all, but only ‘properties' of the 
book. Why, then, do I think that there is a 
book ? I interpret the phenomena, analogically 
with my immediate awareness of myself as 
affected by states, and posit a physical book with 
physical properties to account for the phenomena. 
Only later do I refine my notions of physical 
‘properties’, and conceive them, together with the 
book, not as like but as very unlike the original 
sensory data. 

The kind of mental prooess that occurs here is 
even more strikingly illustrated by another con¬ 
sideration. I put the book aside, and busy myself 
with some other matter. Then I pick it up again, 
and see and handle it afresh. I believe it to be 
the same book. But on what grounds ? On the 
grounds of the similarity of the previous and 
present phenomena. To apprehend a relation of 
similarity between phenomena, however, is not to 
apprehend identity either between the phenomena 
or between the physical book previously posited 
and again posited now. There is no sensorial way 
of apprehending or of establishing identities. 
What happens is that again I interpret the similar 
phenomena, on analogy with my immediate (non- 
sensorial) experience of self-identity, and posit & 
selfsame physical book enduring in time. Finally 
my notion of unity also is derived from the some 
source of immediate, non-sensorial experience of 
myself, and analogically applied to sensed-things 
and thought-things alike. 

Passing to the explanatory concept of energy, 
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still in general use in the sciences of Nature, we 
find that this also is not to be discovered among 
the particular selected sensory phenomena with 
which they deal. This concept of physical energy 
refers to a postulated persistent entity (‘same 
thing’), constant in amount, which may be trans¬ 
formed from one state to another, and is capable 
of doing work in bringing about physical move¬ 
ments. To what source in experience can we 
trace this notion ? It is not sensorially appre¬ 
hended in the physical phenomena observed. It 
might at first sight seem that it should be traced 
to kinsesthetic experience, or the sense of effort 
in bodily activity by whioh different kinds of 
work are done ; that we read this analogically 
into the physical phenomena, and project the 
result into a ‘physical’ world. But this cannot 
be a true explanation, because, like the properties 
of the book just considered, the sense of effort 
experienced in one case is only similar to the sense 
of effort experienced in another. It can in no 
sensory way be shown that they aro identical. 
Likewise, the body, in the same way as the book, 
in any successive pulses of sensorial apprehension, 
displays no more than a relation of likeness. 
Accordingly, I appeal again to my immediate 
non-sensorial experience of self-identity, in which 
I discover an active self energising in one way or 
another. It is true I do not find any perpetual 
and unbroken continuity of self-consciousness; 
but, whenever I am conscious, notwithstanding 
all the changes that tako place in the phenomenal 
World, including those of my own body, I am 
conscious of the same unitary and self-identical I. 
Con we find the basis of the concept of energy 
here ? I maintain that we can, in the sense that 
this self does actualise, or energise, in different 
ways, now perceiving, now judging, now resolving, 
now enjoying, and the like. From this I infer that 
a self which does all these things can do any one 
of them, even if it is not actually doing that one 
at the moment. Here I find, in immediate living 
experience, the source from which the abstract 
concepts of energy and dynamism are drawn ; 
and these concepts, applied to the phenomena of 
motion or change, become those of kinetic and 
potential energy, and are projected upon an extra¬ 
mental world of things which we have conceived 
on analogy with ourselves. 


There are other lines of approach to the develop¬ 
ment of the thesis I am maintaining than the one 
I have taken; but I have chosen this because it 
most readily allows me to stress my point. Had 
we worked backward in the history of the evolu¬ 
tion of the notion of causality, instead of forward 
as we have done, we should have found that we 
were leaving the region of remote inference for 
that of proximate inference, and this again for 
that of experience pure and simple, until at last 
we reach the immediate experience of the self as 
actively engaged with its mental objects. We 
should have reached then tho central core, so to 
speak, of all experience. Here we find, not merely a 
concept nor a phenomenon, but an actual thing, or 
active substance existing in itself, from which the 
notions of thinghood, substance and activity are 
abstracted ; wo find hero an efficient cause 
actually producing its effects, such as remembering 
a forgotten event or altering the character of 
phenomena by willing to do so, and from this the 
concept of efficiency is derived ; we find a sub¬ 
stantial cause in multiform relations with sensed- 
things and thought-things, among which is the 
goal relation, whence the idea of finality or 
teleology arises. 

From such experiences as these, to which we 
apply relations likewise experienced, we derive 
proximate inferences such as those of retentiveness 
or mental energy. From them also, as well as 
from our immediate experiences of the appre¬ 
hension of relations and the production of corre¬ 
lates, we infer the proximate principles of noetic 
eduction. And, lastly, from them again, by further 
applications of relations to them, to phenomena, 
and to correlates already produced in our thought, 
we reach the far more remote inferences of which 
use is made in the sciences of Nature ; for here 
we refer our experiences to transexpericntial, 
extra-mental causes. But the grandiose system 
of the natural sciences as a whole stands in virtue 
of these original experiences; and it would 
crumble away into less than dust did they not 
guarantee it. 

It is for this reason, provided the meaning of 
the term be not limited to sensory experience 
only, but b© extended to all and everything that 
may be experienced, that I maintain that psycho¬ 
logy is the most empirical of all the sciences. 


Kinematic Design in Engineering 


F EW if any of the mechanical engineers of last 
century can have imagined that the academic 
kinematic theories of Willis, Reuleaux and Maxwell 
would ever be applied to machinery. Strength and 
solidity was their ideal, and when portions of 
structures were to be united, large areas of contact 
with numerous strong bolts formed their standard 
practice* The same idea was followed in moving 
mechanisms, as shown in large flat lathe beds and 
crosshead guides, and long, closely fitting, rigid 
bearings. Realising that this practice necessitated 


very perfect fitting, they developed the art of 
producing large fiat and cylindrical surfaces to a 
very high pitch of perfection, and their success 
has been shown by the accuracy and endurance 
of early British machine tods. 

Modem mechanical construction has celled, 
however, for constant increase of accuracy, and 
the limitations of the old method began to be; 
revealed by the distortions produced by the forces 
required to secure contact over large areaa.and 
by the stresses resulting from temperature cha^es. 
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In consequence, machine designers have been 
obliged more and more to adopt the teachings of 
kinematic theory, and in the twentieth Thomas 
Hawksley lecture to the Institution of Mechanical 
Engineers delivered on November 3, Prof. 
A. F. C. Pollard has given a very complete 
acoount of these principles and of their practical 
application. 

As was natural, the first practical application of 
kinematic principles was to scientific instruments, 
and Lord Kelvin was probably the pioneer with 
his well-known hole, slot and plane device, pro¬ 
viding the six points of contact necessary to restrict 
the six degrees of freedom of a single element. The 
equivalent and nearly equally effective three-slot 
device has also come into general use in the 
tribrach supports of modern levels and theodolites, 
superseding the old four-serew device, which 
caused strain and sometimes damage. Either the 
hole, slot and plane or the three-slot device ensures 
perfect location without high accuracy of work¬ 
manship, and avoids all distortion by temperature 
changes, provided that the pressure on the con- 
* tacts is not too great to prevent easy sliding. For 
heavy loads, ball-ended feet may be substituted, 
as in the 18-ft. measuring bench at the National 
Physical Laboratory, the surfaces of which could 
not be accurately trued until the friction of the 
oontacts was reduced. Large surfaoes can be sup¬ 
ported without distortion on multiple systems of 
tribrachs as first introduced by Lord Rosse, 
followed by Sir Howard Grubb and Parsons, 
for the specula and polishing tools of reflecting 
telescopes. 

Kinematic design has been adopted to an ever 
increasing extent in modem lathes, grinding 
maohines and other machine tools, and has 
recently begun to find its way into the automobile 
industry; the engines of many cars being now 
mounted on three supports, two of which are usually 
in front and one behind the engine, thus prevent¬ 
ing it from being strained by distortions of the 
chassis, and diminishing the effects of its own 
vibration. 

The late Sir Horace Darwin was the great 
pioneer of kinematic design in instrument con¬ 
struction, and the numerous instruments he 
designed for the Cambridge Instrument Co., Ltd., 
commencing with the well-known rocking micro¬ 
tome, and proceeding to reading microscopes, 
comparators, the optical components of string 
galvanometers, etc., are outstanding examples of 
its application. Messrs. Adam Hilger, Ltd. have 
adopted it for their interferometers, comparators, 
and spectrographs; Mr. Wm. Taylor for his screw- 
gauge measuring machine, in which ball slides 
were first used, and Messrs. A. C. Wickman, Ltd. 
for a universal gauge measuring machine; while 
Mesars. E. Leitss were the first to employ kinematic 
ball hearing slides for the fine adjustments of 
micdtoBcop^i. 

Systems having one degree of freedom—sliding, 
ci smearing—constitute the most ita- 
dass of^ mechanhsms* A cylinder resting 


on four points has two degrees of freedom, which 
can be reduced to one of pure rotation by a single 
axial end contact, or to one of pure translation by 
providing it with a transverse arm bearing on A 
plane parallel to its axis, as in the Cambridge 
Instrument Company’s reading microscope. If a 
helical groove is cut along the central portion of 
the cylinder, and the smooth portions rest on three 
points, and the groove on a single spherical point, 
we have the elementary kinematic screw. For a 
pure turning pair, the best practical construction 
is probably two self-centring conical bearings each 
having three balls, and at a sufficient distance 
apart to prevent rotations about transverse axes, 
one of the bearings being provided with an axial 
pressure spring. 

The construction of accurate screws and nuts 
has probably always been the most difficult of 
mechanical operations. The methods of Profs. 
Rowland and Rogers of correcting the errors of 
the lead screw and of lapping by a split nut still 
remain unimproved, but Mr. R. S. Whipple has 
recently described an excellent method of con¬ 
structing the nut by casting white metal round 
the finished screw, after which the nut is split 
into halves and the thread is cleared away so as 
to leave four portions in the guiding half, and two 
portions in the other half which apply the necessary 
pressure to ensure contact without backlash. 

When the mechanism is completed, the most 
valuable test is the ‘hysteresis loop’ obtained by 
traversing it slowly forwards and backwards over 
its whole range and observing its indications at 
intervals. This reveals the amount of backlash or 
lost motion at every part of its range, and the 
great superiority of good kinematic design. 

It cannot be doubted that the introduction of ball 
and roller bearings has been a most powerful influence 
towards the adoption of kinematic design, by 
showing that point or line oontacts are capable of 
dealing with heavy running loads for long periods 
without undue wear. Maximum surface hardness 
as measured by the Brinell test appears desirable, 
and nitriding or chromium plating may probably 
prove advantageous. Sapphire or oven diamond 
jewels and pivots, suitably cut with respect to 
their cleavage planes, are employed for small 
instruments. The Hertzian theory of the stresses 
and deformation of point oontacts appears to give 
sufficiently reliable data for design, and 700 tons 
per square inch seems to be about the maximum 
safe stress for steel ball contacts. One trouble 
with such contacts has been their rusting, but 
Messrs. Keenock Gears have recently discovered 
that lubrication with oil mixed with 60 per cent 
of zinc oxide entirely eliminates rusting by de¬ 
positing a film of zinc of molecular thickness on 
the surfaces. 

Prof. Pollard has described a large number of 
kinematically designed instruments in detail. His 
lecture will probably remain a classic on the subject 
for many years to come, and should provide a 
valuable stimulus to the widespread adoption of 
kinematic design. 0. V. D, 
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Obituary 


Db. Emile Roux, For.Mem.R.S. 

B Y the death on November 3 of Dr. Emile 
Roux, the director of the Institut Pasteur 
in Paris, France and the rest of the world have lost 
a great man of science who was the last and most 
famous of the assistants and co-workers of Pasteur. 
Dr. Roux was, by common consent, the most 
respected figure in the bacteriological world to-day 
and it will be almost impossible to fill the post 
which he had so long held in France. 

Pierre-Paul-Emile Roux was born on December 
17, 1853, at Confolens (dep. Charente), the son of 
the principal of a college in that email town. 
Smile went to school at Confolens and finished his 
early education at Auriliac and Le Puy, where he 
took his degree of bachelor of sciences. Shortly 
afterwards he began the study of medicine at 
Clermont-Ferrand where he first came into contact 
with Emile Duclaux, who afterwards was to 
have a great influence on Roux’s career. At that 
time Duclaux was acting as suppliant of the chair 
of chemistry at Clermont and filled his olassroom 
with students whose imaginations were fired by 
hearing from Duclaux the wonderful fields which 
had been opened up for medicine by the researches 
of Pasteur on fermentations. It was in Duclaux’s 
laboratory that the young Roux carried out his 
first research in 1873. 

Later Roux went to Paris to complete his 
medical education, and having done so he 
entered the military hospital of Val-de-Gr&ce. 
The military regime was not altogether to Roux’s 
liking and he attached himself to the H6tel Dieu, 
where he was aide-de-clinique from 1873 until 1877. 
By that time his old Clermont teacher Duclaux 
had been transferred to Paris as professor of 
meteorology in the Institut Agronomique and also 
lectured at the Sorbonne. Duclaux also worked in 
Pasteur’s famous laboratory at the Ecoie Normale 
Sup&rieure in the Rue d’Ulm. Roux became 
priparateur to Duclaux and attracted the attention 
of Pasteur, with whose subsequent oareer he was 
closely united first as assistant and then as sous- 
dtrecteur adjoint of Pasteur’s laboratory, being 
junior to CharleB Chamberland, who was Pasteur’s 
chief assistant. 

Chamberland and Roux played a leading part 
in the researches of Pasteur on anthrax (1879-1882) 
and they wero honourably designated by the 
master as his collaborators and not merely as 
assistants. Chamberland and Roux were also the 
principal workers in the famous series of researches 
on hydrophobia which Pasteur in their joint names 
published in 1881-1886 and which led to the 
discovery of the prophylaxis by the attenuated 
virus of rabies. In 1883 Roux was sent by Pasteur 
to Egypt to study cholera, the cause of which was 
unknown at that time. 

When the Institut Pasteur was opened in the 
Rue Dutofc in Paris in 1888, Roux was appointed 
chef de service (1888-1807}, sous-direcieur (1807- 


1904), and on the death of the Direoteur Duclaux 
in 1904, Roux became director of the Institut 
Pasteur and he occupied this important position 
until his death twenty-nine years later. 

From the time of the opening of the Institut 
Pasteur, Roux published many important re¬ 
searches in his own name alone but more frequently 
with his assistants. To this period belong his papers 
on bacteriological technique, the passage of the 
virus of rabies along the nerves, and the pathology 
of experimental lockjaw. In association with 
Alexandre Yersin, Roux carried out extensive 
researches on the nature of diphtheria (1888-1890), 
and they made the important disoovery of the 
existence of diphtheria toxin. These researches of 
Roux and Yersin aroused great interest and they 
directly led to the discovery by Emil Behring of 
diphtheria antitoxin, which discovery was an¬ 
nounced on December 4, 1890. Roux at once saw 
the fundamental importance of Behring’s discovery 
and set to work to devise a suitable technique for 
the purpose of producing antitoxin on a large 
scale. He was the first to employ the horse as a 
suitable animal for antitoxin production, and his 
methods are in use to-day. With the antitoxin he 
prepared he carried out a long series of observations 
on children treated with antitoxin. The lecture on 
his results at the eighth International Congress of 
Hygiene and Demography in Budapest in Septem¬ 
ber 1894 aroused world-wide interest and inaugur¬ 
ated a new era in the therapeutics of diphtheria. 

In addition to his research work, Roux founded 
and conducted a course on microbiology at the 
Institut Pasteur, and during his lifetime taught 
something like three thousand students of all 
nations. In this oourse he revealed himself as a 
teacher of the first rank and held his audiences 
spellbound by his eloquence. 

In 1903-1906 Roux, in conjunction with 
Metchnikoff, carried out fundamental experiments 
on syphilis and showed that this mysterious 
disease can be communicated to anthropoid apes. 

From 1906 Roux’s energies were almost com¬ 
pletely absorbed in the direction of his Institute. 
For many years he was a sickly man and suffered 
from some malady believed, probably incorrectly, 
to have been some chronic form of tuberculosis. He 
was thin and emaciated and appeared to suffer 
from exposure to cold, for he was rarely seen, even 
in summer, without his long pelerine, with a 
woollen mufHer round his neck. All the cold in the 
world could, however, not destroy the indomitable 
spirit of this great Frenchman, who was game to 
the end and from whose worn-out body radiated 
the enthusiasm of youth. 

Roux was an abrupt man in his intercourse with 
strangers, but everyone who came for long into his 
atmosphere left it with a lifelong feeling of 
verenoe and devotion* He was devoid ofvonity 
and as a character sound to the core* 
his life he was an ardent student of scieuGe.Bis 
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salary as director of the Institut Pasteur was 
trifling, for he had little use for it. He was a 
bachelor and lived in two small rooms in the 
hospital of the Pasteur Institute where he was 
devotedly cared for and nursed by one of the sisters. 

All his old friends and early contemporaries were 
dead and when his last t>ld colleague, Calmette, 
died, on October 29, this broke Roux up, and he 
survived only another four days and passed away 
on November 3 in his eightieth year. 

Roux was elected a foreign member of the 
Royal Society in 1913, and was awarded the 
Copley medal of the Society. He also held the 
much coveted ‘Grand-croix de la legion d’honneur’. 
Roux was held in such esteem in France that he 
was awarded an imposing national funeral which, 
personally, it is oertain he would not have desired. 
His remains are to be finally deposited in the 
garden of the Institut Pasteur which he had loved 
so much. _ W. B. 

Prof. W. Mielck 

Prof. W. Mielck, director of the Biological 
Station at Heligoland, who died on October 5, 
was educated at Hamburg, Gottingen and Kiel, 
and carried out his first research work at Kiel 
under Prof. K. Brandt. In 1907 he was appointed 
to the staff of the Biological Station at Heligoland, 
with which institution his life-work was bound up. 
From 1910 he was associated with the late Prof. 
Heincke in fishery investigations, especially in 
relation to the plaice and the over-fishing problem, 
carrying on, however, at the same ,timc the 
plankton researches which ho had commenced at 
Kiel. 

During the War, Mielck’s duties kept him in 
Heligoland, where he not only continued such 
researoh work as was possible, but also organised 
a successful local fishery. This direct experience 
gave him much interest and insight into the effect 
of the War on the stocks of fish, a question which 
was energetically studied by the Heligoland staff 
in the ensuing years. He succeeded Prof. Heiucke 


as director in 1921 and threw his whole energy 
into the rebuilding and reorganisation of the 
Biological Station, which has become the most 
important institution in Germany for marine 
biological research. 

When Germany rejoined the International 
Council for the Exploration of the Sea in 1926, 
Mielck was appointed one of the two delegates 
from that country, and played an important part 
in the organisation and direction of his country’s 
share in the international investigations. In 1928* 
he succeeded Mr. Borley as chairman of the 
Southern North Sea Committee, and carried out- 
the duties attached to this post in a manner which 
at once earned for him the respect and support of 
his foreign colleagues. It was characteristic of 
Mielck’s thoroughness and strong sense of duty 
that he set himself to master the English language 
in order to preside more effectively over his 
Committee. 

Mielck was a hard worker and found time to 
carry out intensive researches on herring larvae in 
addition to his onerous official duties as director of 
the Biological Station. His premature and sudden 
death at the age of fifty-four years has robbed 
Germany of a first-class worker, the International 
Council of a valued collaborator, and his co¬ 
workers of a staunch friend. His British colleagues 
on the International Council, of whom the present 
writer was one, regarded Mielck with admiration 
and affection, and deeply mourn his loss. 

E. S. R. 


We regret to announce the following deaths : 

Dr. G. S. Coleman, director of the Department 
of Municipal Engineering in the College of Techno- 
logy (University of Manchester), on November 7. 

Mr. R. B. Mellon, who, with his brother, Mr. 
Andrew Mellon, formerly American Ambassador 
in London, founded the Mellon Institute of 
Industrial Research, Pittsburgh, on December 2, 
aged soventy-five years. 


News and Views 


Heavy Hydrogen and Heavy Water 

In connexion with tho forthcoming discussion on 
December 14 at the Royal Society on “Heavy 
Hydrogen” and the letter by A. and L. Farkas 
in this issue of Nature, p. 894, it is interesting 
to have the results of additional experiments with 
heavy water, containing the hydrogen isotope H 1 
(isohydrogen or deuterium) reported from the 
United States (Harkins end Doede; Barnes ; H. S. 
Taylor, Caley and Eyring; Seiwood and Frost; 
G. N. Lewis and Macdonald; Olson and Maroney : 
J. Atner . Chem. £oc., Oot.-Nov.). An apparatus 
for the separation by electrolysis is described in 
which an alkaline solution is electrolysed between 
oonoerti nickel tubes. The solubilities of a few 
salts are found to be distinctly less in heavy water 


than in ordinary distilled water, the difference in 
the oaso of barium chloride being 19 per cent. Various 
physical properties such as density, refractive index, 
viscosity, surface tension, dielectric constant and 
magnetic susceptibility have been measured with 
specimens of heavy water containing 31, 63*5 and, 
02 per cent of the hydrogen in the form of H a . 
Previous results are confirmed in general, and some 
additional information obtained. The viscosity 
is larger, and the dielectrio constant smaller, 
than for ordinary water. The molar magnetic 
susceptibilities are equal. An advance report 
through Science Servioe, Washington, states that 
heavy water is lethal to fish, tadpoles and 
worms, but parameoia resisted it for twenty-four 
hours. 
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Protection of the Fauna and Flora of Africa 

Reference has already boon made in Nature 
to the recent international conference on this subject 
held in London (Nov. 18, p. 776). At a general 
meeting of the Society for the Preservation of the 
Fauna of the Empire on December 4, the president, 
the Right Hon. the Earl of Onslow, discussed in some 
detail the convention which has been agreed on as 
a result of the international Conference. Lord 
Onslow said that in the first place the convention 
lays down as a principle that it is desirable to 
establish in all territories if possible national parks 
or strict natural reserves. A national park is a 
permanent institution such as the Kruger Park in 
South Afrioa, where fauna and flora may be strictly 
preserved for tho benefit of the general public. A 
strict natural roservo is a similar area but it is 
devoted purely to scientific purposes, that is to say, 
it is primarily for the preservation of various species. 
With reference to the protection of special animals, in 
the annex to the convention there are two classes : 
animals the protection of which is of speoial urgency, 
and those which do not require such rigorous pro¬ 
tection but need a modified form of protection under 
which they cannot be hunted without a special 
licence. On the question of trophies, the convention 
lays down a method of controlling by means of the 
Customs in each territory the export and import of 
trophies, trophies meaning heads, horns, tusks, eggs 
and so forth, in fact anything which is produced by 
an animal. Certain methods of hunting are pro¬ 
hibited, notably by the use of motor-cars and aircraft. 
Similarly, poisons or explosives for killing fish are 
prohibited, and also dazzling lights or nets and pits. 

The convention does not come into force until it 
has been ratified by four powers, but owing to the 
proposal of the vice-president of the conference, the 
Belgian Ambassador, a protocol has been signed 
which does not need ratification and which binds 
the contracting parties who have signed it, namely, 
all the powers represented except, so far, Abyssinia, 
to call another conference in four years time. This 
will prevent the question lapsing into oblivion, but 
it is sincerely to be hoped that before another con¬ 
ference takes place, a substantial portion of the 
powers that signed tho convention will be carrying 
it into force, so that the experience gained in working 
may suggest modifications for the conference to 
discuss. Lord Onslow said that the dedication of 
national parks has been urged by the Society for 
the Preservation of the Fauna of the Empire for 
some time past, and he considered it a matter for 
congratulation that the British Government has not 
only adopted the idea but also has taken such strong 
action as to facilitate a conference being oalled 
whereby the present convention was evolved. 

Rim Flow Records 

It is appropriate that the reoent issue of the report 
of the Research Committee of the British Association 
on Inland Water Survey should be followed by the 
publication of a paper on practical river flow measure¬ 
ment such as that presented at the winter meeting 
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of the Institution of Water Engineers on Deoember 1, 
Capt. W. N. McClean, the secretary of the Research 
Committee, has for several years past, at his personal 
charges, instituted and maintained a system of river 
gauging and measurement in the Ness Basin, Inver¬ 
ness-shire, the results of whioh have been noiioed 
from time to time in theed columns. On Deoember 1 
he gave a detailed account of the system in a com¬ 
prehensive paper which reviewed the physioal and 
meteorological conditions in the Ness Basin and 
dealt with the various features of the work carried 
on by the organisation known as River Flow Records 
which is directed by himself. The catchment area 
of the Basin is 662 square miles down to Dochfour 
Weir, which holds up the level of Loch Ness in order 
to provide navigable depth in the Caledonian Canal. 
Loch Ness is roughly 24 miles in length and has a 
depth exceeding 550 ft. over about one half its area 
of 22 square miles. A regular sway of 31 minutes 
duration, induced by wind, produces a variation in 
wator level, sometimes amounting to six inches or 
more, which persists long after the wind has ceased, 
and is attributable in Capt. MoClean’s opinion to a 
pendulum effect maintained by the great depth. 
The greater part of the flow into the loch comes 
from the rivers Garry and Moriston, and the gauging 
of these streams formed the subject of the investi¬ 
gations described in the paper. Details of the ap¬ 
paratus employed and the methods adopted are 
given in supplementary notes by Mr. H. Chapman, 
the author’s ohief assistant. 

In the ensuing discussion, Mr. G. J. Griffiths 
emphasised, the importance of river gauging opera¬ 
tions, instancing the precautions thereby enabled to 
be taken in the Thames basin during the recent 
period of drought, as a result of whioh there was no 
shortage of water supply. He put forward a plea for 
co-operation between catchment boards and water 
authorities so that the information obtained might 
be pooled in the interests of the community. As 
regards tho Thames Valley, the subject is discussed 
in more detail elsewhere in this issue of Nature 
(p. 869). Prof. 8, M. Dixon described apparatus used 
on the River Severn, which he considered simpler 
and for that reason preferable to the apparatus 
illustrated in the paper. The Severn apparatus has 
been used for velocities up to 5 ft. per sec. in depths 
up to 12 ft. The estimated accuracy of the gaugings 
is to within 3 per cent of error. Other speakers 
dealt with various aspects of the subject and Mr. 
O. Borer cited instances of low flows of the Great 
Ouse—0 09 c usees. per thousand acres. Capt, 
McClean, in his reply to the discussion, said that 
simpler apparatus had been tried on the Ness Basin 
Rivers without satisfactory results, and he did not 
think an estimated ratio of error could be confidently 
accepted when the recorded values of the meters had 
themselves to be corrected for positioning. 

High-Speed Diesel Engines for Marine Service 

The history of ship impulsion records many 
revolutions in types of machinery arid their appli¬ 
cation, and fo the plan proposed by Mr. H. R. 
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Ricardo in his Thomas Lowe Gray lecture to the 
Institution of Mechanical Engineers delivered on 
December 1, marine engineers will see yet another 
great change. Though he could not make out a case 
for a Diesel engine of any sort in really large or very 
fast vessels, Mr. Ricardo urged that for ships up to 
6,000 horse-power, the ■*power plants might well 
consist of a very large number of light high-speed 
Diesel engines, driving electric generators supplying 
the current necessary for the propulsion motors and 
for auxiliary purposes. One of the outstanding 
features in engineering practice of recent times is 
the marked success of the high-speed Diesel engine 
for road transport. During the last two years, some 
20,000 engines aggregating more than 2,000,000 
horse-power have been put into service on the roads 
of Europe. These engines range up to 160 horse¬ 
power, and 70-80 such engines could easily be 
installed in groups and tiers for a vessel of 6,000 
horse-power. The fuel supply, the circulating water 
and lubricating oil could be supplied from a central 
station and engines could bo started and stopped 
from a central control. Mr. Ricardo sees no difficulty 
in the maintenance of such a plant, for the units 
could be easily disconnected and hoisted out and the 
engines overhauled regularly at a shore depot. To 
overcome the noise difficulty, each unit would be 
enclosed in a double-walled wooden sound-proof box. 
“Thus enclosed, the generating sets will sound like 
bees on a summer's afternoon, and the solitary engine 
room clerk will be able to smoke his pipe of peace.” 
Fanciful as the scheme appears to be, it is by no 
means an impossible one and it would be of interest 
to see it put to the test. 

Slaughter-House Reform 

P»OX. J. H. Jokes delivered the twelfth annual 
Benjamin Ward Richardson Memorial lecture on 
November 80 before the Model Abattoir Society, his 
subject being slaughter-house reform. He said that 
slaughtering is at present conducted in small private 
slaughter-houses or in municipal slaughter-houses. 
The former are often inefficient inasmuch as the scale 
of organisation prevents the proper utilisation of 
by-products and in other ways adds to expenses. 
There ore also serious disadvantages connected with 
municipal slaughter-houses, as not only are they on 
too a scale, but also they are merely a collection 
of stalls for private butchers. In view of the wasteful¬ 
ness of the present system, the Committee of the 
Economic Advisory Council on the Slaughtering 
of Livestock, of which Prof. Jones is a member, 
has recommended a scheme based on regional 
monopoly. It has recommended the appointment 
of a National Slaughter-Houses Board, that is, 
a statutory non-profit-making body to prepare 
regional to be operated by regional authori¬ 

ties, which might be either joint boards of looal 
authorities or existing associations prepared to 
provide their own finances. The regional authority 
would provide the service of the slaughter of 
acdmalat and the transport of meat to the centres 
ofretaij distribution* It would not itself purchase 
ahimola and adl meat; on the other hand, it trould 
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purchase and itself work up the by-products. It 
might appear at first sight to create a hew departure 
by establishing a monopoly of slaughtering within 
each of the selected regions, but monopoly is already 
a privilege of the municipal slaughter-houses of 
Scotland and in a few of them a serious attempt is 
being made to utilise by-products. The recommenda¬ 
tions appear to be in line with modem British de¬ 
velopment and to provide a scheme which would be 
both efficient on the technical side and likely to 
improve the inspection of meat and humane slaughter. 
The scheme would not apply to the trade in Kosher - 
killed meat. 

International Committee on Intellectual Co-operation 
The report of the International Committee on 
Intellectual Co-operation on the work of its fifteenth 
plenary session, which contains extracts from the 
general report of the director of the International 
Institute of Intellectual Co-operation, indicates the 
work done in this field, alike in the service of the 
various States, of the League of Nations, and of 
intellectual activities for their own sake, the service 
of ideas, of the mind. During the year, the Institute 
has continued to concentrate on the collaboration of 
qualified experts or competent international com¬ 
mittees. Thus, arising out of Prof. Shotwell’s pro¬ 
posal, a preliminary inquiry has been commenced 
on collective security and on the collection of data 
regarding the progress in various countries towards 
the encouragement of the study of legal, social and 
political sciences, which should issue in a scientific 
contribution to the work of the League. The material 
required for the publication of a repertory of scientific 
laboratories has been collected. The committee of 
experts dealing with the co-ordination of scientific 
terminology has examined in detail various terms 
responsible for misunderstanding or controversy 
between chemists and physicists, and established 
definitions which will be communicated to the 
International Unions of Physics and Chemistry and 
to the International Council of Scientific Unions for 
final approval. Technical recommendations relating 
to neologisms have also been formulated and various 
steps token towards collaboration between science 
museums, including the publication of a periodical 
information bulletin, Scientific Museums, while the 
inquiry on documentation has been vigorously 
pursued. 

Effect of Economy Cuts in the United States 

A recent article in Industrial and Engineering 
Chemistry (News Edition, Nov. 10, p. 316) reviews the 
results of the recent economy outs in chemical research 
at Washington. On the whole, the results of the 
Economy Act have been less devastating than at 
first threatened. Moat bureaux were able to continue 
on a reduced scale; the danger of dilution of personnel 
with political nominees has been entirely avoided in 
the scientific branches; the ohief effect has been 
the dropping of less essential projects, and a retarda¬ 
tion of progress, with drastic reductions in only one 
or two departments. Chemical research is centred 
mainly in the Department of Agriculture and in the 



888 


NATURE 


December 9, 1933 


Bureau of Standards, Department of Commerce. 
The Utter was the hardest hit of all scientific organisa¬ 
tions affected, the Congress appropriation for 1938-34 
of 2,056,000 dollars having been reduced to 1,336,000 
dollars, less than one half of the 1931-32 expenditure. 
Part of the reduction was automatically covered by 
the President's 16 per cent reduction of all salaries 
of Government employees, but the personnel dis¬ 
placed amounted to 350, and one of the research 
projeots on which they wore engaged remains a 
total loss. Among the discontinued projects are the 
investigations on the manufacture of fructose, the 
sensitivity of photographic emulsions, soil erosion of 
pipes, and testing methods for paper. 

The research work of the Chemical Division was 
practically paralysed, and really important researches 
on rubber, including a basic study of its electrical 
properties wluch was nearing completion, as well as 
on lubricants, were brought to a standstill. Funda¬ 
mental work at the Bureau of Mines has been seriously 
reduced, while the organic research carried out at 
Pittsburg has been completely eliminated by the 
closure of the laboratory. Much research on ex¬ 
plosives, fuels and physical chemistry has also been 
discontinued at Pittsburg, and the petroleum and 
other field stations have similarly been affected. 
In the Department of Agriculture, reductions have 
been much less serious. The only major activity 
discontinued under the Bureau of Chemistry and 
Soils is the operation of a blast furnace for tho 
recovery of potash and phosphorus. Tho study of 
a poison wood in Texas under the Bureau of Animal 
Industry has been seriously curtailed, but elsewhere 
chemical work under Government agencies has 
involved, it is stated, no essential curtailment of 
activities. 

Exploration of Kharga Oasis, 1932-33 

A summary report of the expedition of the Royal 
Anthropological Institute to Kharga in 1932-33 
appears in JI4an of November. This report covers the 
third and final season's work of the expedition a s 
originally planned. Miss Caton-Thompson did not 
accompany the expedition on this occasion and Miss 
Gardner's attention was devoted mainly to the 
further geological exploration of the oasis and also 
to clearing up certain points from previous years* 
work. Moro than two hundred miles were carefully 
surveyed and in addition comparative studies were 
made in the Nile Valley from three bases. One of 
the most important of the results in relation to the 
main object of the expedition was the dating of the 
top tufa terrace at Refuf both by advanced Acheulean 
hand-axes in a scree deposit beneath the tufa and 
by core and flake tools without hand-axes inter- 
boddod in the tufa itself. This is the first time that 
implements have been found in such a situation. A 
number of shells new to Kharga were collected. An 
unmapped pass was discovered in lat. 25-5°. In a 
note commenting on the work of the expedition and 
the results. Miss Caton-Thompson directs attention 
once more to the difficulties attendant on archeolo¬ 
gical work in Egypt owing to the unsatisfactory 


state of the antiquities laws. In this instance, the 
difficulty arises from the foot that the Egyptian 
Department of Antiquities has enforced on an 
expedition for geological and prehistorio research 
conditions which wore framed to meet the require¬ 
ments of dynastic and predynastic excavation. The 
Kharga expedition has provided unprecedented 
material for the typological study of early palaeo¬ 
lithic industries, but as Miss Caton-Thompson points 
out, thoir scientific value is entirely destroyed if 
picked specimens from a series forming a related 
whole are selected for retention in Egypt. She urges 
the immediate introduction of fresh regulations 
permitting the temporary export for purposes of 
study of such series, umnutilated by capricious 
selection. 

Southern Railway Electrification 

Sir Herbert Walker, general manager of the 
Southern Railway Co., has contributed a paper on 
the economic results achieved by the Southern 
Railway electrification to World Power of November, 
which proves that this scheme was a sound railway 
development. He points out that at the time of the 
amalgamation of the L. and S.W.R. and the L.B. and 
S.C.R, in 1923, the success of the electrification of 
thoir suburban lines had been already proved. The 
electrification of the Brighton-Worthing line in 1932 
confirms the success of the oarlior electrification 
schemes. Immediately the section of line to Brighton 
and Worthing was electrified, the number of passen¬ 
gers carried began to grow. At the end of six months 
the number carried was 22 per cent larger than the 
corresponding period of the preceding year. This 
is duo partly to the introduction of a service of trains 
of much greater frequency than formerly, and partly 
to the shortening of schedule times owing to 
the increased powers of acceleration and to the 
higher speed up steep gradients. Notwithstanding 
the lower fares brought into operation between 
many of the stations, the inerease in receipts for the 
first six months wa* nearly 18 per cent. The develop¬ 
ment of the passenger traffic is shown by the fact 
that the number of poople who travelled to Brighton 
during the Easter holiday period of last year was 
nearly 150,000, and exceeded the population of 
Brighton itself. The percentage increase in the issue 
of season tickets on the Brighton and Worthing 
oxtension has increased from month to month. The 
increased annual cost to the railway of the interest 
on all the capital charges due to the electrification 
has been covered in the first six months of working. 

History of the Public Lighting of Paris 
In the Revue Scientifigue of October 28, M. R. 
Boutvilie gives an interesting aocount of the public 
lighting of Paris from the earliest times until the ond 
of the nineteenth century* He points out that tho 
first public lamp was the famous candle lantern 
placed in front of the Grand Chatelet in 1818. An 
ordinance of Louis XIV in 1667 increased the number 
of lamps in the streets and insisted that they should 
be lit ‘even in moonlight* from November ! until 
March 1 . A medal was struck in 1669 to ooraray^^ 
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the securing of the safety of the city at night. The 
next step in advance was the invention in 1774 by 
the Abb4 Matherot do Perigny of an oil lamp with a 
silvered reflector. The way in which this reflector 
distributed the light led some to think that nothing 
better could be invented in the future. During the 
Revolution, some of these* lamps were suspended 
by pylons and some by span wires fastened across 
the street at a height of about 16 ft. The lamps 
obstructed the traffic when they had to be trimmed 
and their containers replenished. By the use of 
Argand burners in 1821, the lighting was improved. 
The first gas lamps were placed in the Place du 
Carrousel in 1829. The number of flat-flame gas 
lamps, each burner giving a modest light of about 
10 candle power, increased from 14,000 to 21,000 
between 1839 and 1870. Jablochkoff electric candles 
were used in 1878 to light the Avenue de TOp^ra, 
and people still living can remember the spluttering 
carbons and the fluctuating light they gave. At the 
Paris Exhibition of 1900, it was still doubtful whether 
lighting by incandescent gas mantles or open arc 
lamps was the better. At that date there were 
50,900 street lamps in Paris. It would be unsafe to 
prophesy how it will be illuminated twenty years 
honce. 

Decreasing Barn-Owls 

One of the outcomes of the census of barn-owls 
(Tyto alba alba) in England and Wales (Blaker, 
Bird Notes and News, 15, 7) is substantiating the 
fears that this useful bird is on the docline in Britain. 
Northumberland, Cumberland and Durham were the 
only counties to report an increase. The areas of 
maximum population (41-50 pairs per 100 sq. miles) 
appear to bo Anglesey, Devon, Durham and parts 
of Essex, Suffolk and Hertford, and that of minimum 
population (0-5 pairs per 100 sq. miles), a 
mountainous area of north-east Lancashire and 
north-west Riding. About 4,000 naturalists took 
part in this census, organised by the Royal Society 
for the Protection of Birds, and found about 12,000 
breeding pairs for England and Wales in the 
summer of 1932, non-breeding birds averaging 
one per 50 sq. miles. Some 45,000 eggs were laid 
in 1932, of which 35,000 hatched and 33,000 owlets 
left the neat, when the country would contain 65,000 
barn-owls, which, by the following spring, would be 
reduced to 24,000. The species seems to have 
declined 50 per cent in the past ten years, and is 
declining at about 1,000 a year, or four per cent. 
Of 214 nests examined, 807 eggs were laid, 174 of 
which failed to hatch, and of the 633 owlets, 594 
left the nest. There is a marked spreading over the 
oountryside at the end of the nesting season, which 
accounts for the presence of the birds in areas other¬ 
wise rarely inhabited. Mr. Blaker considers that the 
decline of the species could bo averted if four per 
cent of the death-rate was stopped. The Royal 
Society for the Protection of Birds is to issue the 
complete census results in pamphlet form. The 
bam-owl, * which was once the commonest owl in 
Britain, is nowhere now so numerous as the tawny* 
owl, nor in many places as the alien little owl. The 


food of the barn-owl consists of 69 per cent voles 
and mice (CoHinge). 

Ceylon Fisheries 

The administrative report of the Marine Biologist 
of Ceylon (Dr. Joseph Pearson) for 1932 shows that 
the work of the Department has been greatly re¬ 
stricted for lack of funds. No oysters were seen on 
the pearl banks during the January-March survey. 
All the potential paar areas are surveyed at least 
once in three years. The isolated patches of young. v , 
oysters found in the Gulf of Manaar show little 
promise for fisheries in the near future. The window- 
pane oyster fishery in Lake Tamblegam should do 
well if no fishery is held this year and provided that 
no abnormally heavy rains ooour during the inter¬ 
vening north-west monsoon. There are also oysters 
in the lake which should be fishabie in 1936 and 1937, 
and as there are many brood oysters the chances of 
new spatfalls ore hopeful. The chank fishery was 
carried on in the Palk Strait but the average of 
chanks exportod was much less in 1931-32 than in 1930. 
With regard to the development of the fishery 
industry, there is still the question of modem boats 
and gear. It is now proposed to enlist the services 
of a master fisherman skilled in small boat fishing 
with modem apparatus, for the purpose of making 
initial investigations, and to train a local crew in 
the proper use of the boat and gear, instead of appoint¬ 
ing a new marine superintendent who would not be 
so skilled in thiB type of work. It is also proposed 
to purchase a small boat, suitable for the use of the 
fishermen, to servo as a model for adoption. The 
purchase of this boat would, however, not be possible 
until the investigations have been carried far enough 
to indicate the type most suitable. 

Vibrations due to Traffic in Oxford 

The Milne- Shaw seismograph has lately boon 
employed for the purpose of estimating the amount 
of vibration caused by the passage of heavy traffic 
alofig the main streets of Oxford, and the consequent 
damage likely to result to the buildings of the city. 

A comparison of the readings of seismographs in 
position at the University Observatory and in the 
High Street respectively, taken at the same time and 
for the same duration, showed in the former case an 
almost imperceptible amount of vibration, but in the 
latter a record of disturbance which clearly indicated 
a serious menaoe to the stability of buildings along 
the route, especially of the older structures belonging 
to the University and Colleges. 

Tables of Alcoholic Strength 

Thebe has been recently issuod by H.M. Stationery 
Offloe new tables correlating percentages of proof 
spirit and percentages of alcohol by weight with 
specific gravity at 80° F., compiled by Mr. Francis 
G. H. Tate, of the Government Laboratory (2s. 6d. 
net), whoso well-known book on the British system 
of alcoholometry entitled “Alcoholometry: an Aooount 
of the British Method of Alooholic Strength Deter¬ 
mination’ 1 was noticed in our columns in March 1931, 
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It is understood that these tables are to be legalised 
for use in Great Britain, They should prove very 
helpful both in England during the summer months 
and throughout the year in those countries where 
the minimum temperature approximates more closely 
to 80° F. Proof spirit was legally defined so long 
ago aa 1816, though it was not until 1847 that Joseph 
Drinkwater determined the relative proportions of 
alcohol and water in it. The Fahrenheit temperature 
then selected was 51°, whioh is proving often to be 
inconvenient in practice. At the temperature of 
80° F. now chosen, proof spirit has a specific gravity 
of 0*913162 ; it contains 49 -28 per cent of alcohol 
by weight, or 67-25 per cent by volume. Absolute 
alcohol at this temperature is equivalent to 176*35 
per cent of proof spirit. 

Hamack House, Berlin-Dahlem 

Thk colony which has grown up at Dahlem in 
the suburbs of Berlin, consisting of the various 
departments of the Kaiser Wilhelm Gesollschaft, from 
which researches in all branches of science have 
added significantly to knowledge, is now a largo one. 
The growth of the purely scientific laboratories has 
naturally brought with it other needs, for example, 
suitable lecture and mooting-rooms, a club-house and 
even residential facilities. These have been provided 
in the form of Hamack House, named after the 
first president of the Kaiser Wilhelm Gosellschaft, 
which is now responsible for no less than thirty 
research institutes it has called into being. Hamack 
House is essentially a co-operative concern; the 
German State provided the money for the building, 
the Prussian State presented the land, and indi¬ 
viduals, industrial associations and public bodies all 
gave liberal assistance. It consists of large and small 
public rooms named after celebrities in the senti¬ 
mental German manner, a canteen and a number 
of bedrooms. Those are in the first place available 
for foreign men of science who are working at the 
Institute, and also for other foreign scientific workers 
of repute who aro visiting it or are specially recom¬ 
mended. The terms are moderate and as the journey 
by the ‘underground’ takes less than half an hour, 
residence there for a single night or for a longer 
period may prove attractive to scientific workers 
visiting Berlin, particularly as Hamack House is 
a centre of research activity. 

Yellow Sodium Light for Detecting Colourless Details 

Dn. M. Luckiksh and Dr. F. K. Moss, of the 
Lighting Research Laboratory of the General Electric 
Company of America, reported at a meeting of the 
Optical Society of America on October 17 an interesting 
property of the new sodium vapour lamp which will 
shortly be upon the market. According to Science 
Service, they stated that for revealing the details 
of small colourless objects the yellow single colour 
light from sodium vapour is definitely and markedly 
better than the light emitted by ordinary incandescent 
tungsten filament lamps. In addition to revealing 
the details of small objects better, the speed of 
retinal impression la also higher. On the average, 
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the proportion of the light reflected by a large number 
of coloured specimens is much the same for both 
illuminants, although there is wide variation for 
individual colours. Sodium light enhances brightness 
contrast between various pairs of colours in more 
oases than tungsten light does, but some of the 
exceptions are important. To eyes accustomed to 
white light, the yellow sodium light sometimes pro¬ 
duces curious phenomena. Experiments were made 
to find out if there was a difference in the nervous 
muscular strain produced by reading under white 
light and under sodium light respectively, but no 
difference could be detected in the human eye after 
subjection to the two illuminants. 

Developments in Industrial Research 

Much good work is being done in industrial 
research by the Mellon Institute of Pittsburgh. 
In tho Shoe, Factory and in the Starckroom Laundry 
Journal of October 1933 interesting tests are described 
on shoe leather and on *Calgon\ a special form of 
sodium motaphosphate for use in laundering. In 
introducing a new special leather, it was found neces¬ 
sary to supplement actual wearing trials by laboratory 
tests. The ‘Vici* leather, produced by a new method 
of tanning, was exposed in an oxygen bomb and in 
a fadeomoter, and it was tested for use as a water bag. 
But these methods were not sufficient. It was neces¬ 
sary to test the resistance of the leather to ‘scuffing’, 
that is, to surface disfigurement by a sharp, cutting 
blow. Shoes made from various leathers were 
enclosed in a wooden drum with buttons on the 
inside. The air in the drum was kept at a temperature 
of 100° F. and it was rotated at 18 revolutions per 
minute. Five sample shoes are placed in the drum 
with a moist abrasive and the test is completed 
when the counter shows that 700 revolutions have 
been made. The samples are then carefully wiped 
and dried and are graded on the basis of the number, 
area and depth of the scuffs. This test gave satis¬ 
factory results. The story told in the Laundry 
Journal of the technical development of sodium 
metaphosphate from being merely a laboratory 
curiosity to being a valuable commercial product is 
most interesting. Calgon dissolves soaps in the 
washer, shortens the time required, is not harmful 
to the materials or injurious to colours. It has 
excellent emulsifying properties, as shown by it* 
successful use in the laundering of greasy overalls. 

Re-Afforestation in Mexico 

According to a Mail Report from Science Service 
(Washington, D.C.), Mexico ia undertaking a re¬ 
forestation programme. It is stated that the 
Mexican Ministry of Agriculture is now putting into 
force a programme of reafforestation of areas that 
have been denuded since the Spanish Conquest, 
which turned many parts of Mexico into semi-arid 
regions. “Local detachments of soldiers all over 
the country have been ordered to co-operate with 
government agricultural agents in their reforestation 
work. During the last five yeare txe# te^ havt 
been planted on many Of the naked slopes of tiie 
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Valley of Mexico, which was a richly wooded zone 
when the white men came. Charcoal, the great fuel 
of modem Mexico, has been made at the expense of 
the forests, and the first wood-burning railroads and 
timber-cutters of mines destroyed forests in many 
regions. Modern regulations require miners to get 
permission to cut timber, 'and to plant new trees 
for every old one cut." 

Soldering and Brazing 

The issue of the Journal of Scientific Instruments 
for November contains an illustrated article on 
soldering and brazing by A. S. Newman and Dr. R. S. 
Clay, which will be found most useful by workers 
in scientific laboratories. It describes the conditions 
under which soft and hard soldering can be carried 
out most successfully, the best fluxes to use, and the 
proper way to apply them and the solder. Special 
methods for tubes and for* manganin wires are 
described, and handy forms of burners, clamps and 
cutting tools are shown. 

Dairy Herd with a Long History 

The dairy herd of the Cornell University has been 
in existence for more than forty years, and a full 
history of it has been issued by the Cornell Univer¬ 
sity Agricultural Experiment Station, Ithaca, N.Y. 
(Bull. 670). The pure-bred Holstein-Friesians of the 
herd, the descendants of one cow, "Glista", are note¬ 
worthy, and “Glista Ernestine" the most remarkable 
individual. Bom in 1908, she died at the ago of 
sixteen years, having produced thirteen calves, all 
of which except one reached maturity/ She was 
amiable and affectionate and always healthy, and 
her average yearly production of milk reached the 
remarkable total of 14,878 pounds. 


Announcements 

It is announced in Science of November 17 that 
Mr. Knowles A. Ryeraon has been appointed chief 
of the U.S. Bureau of Plant Industry as from 
January 1, in succession to Dr, W. A. Taylor who 
retires after forty-two years’ service with the 
Department of Agriculture. 


Thbj Council of the Iron and Steel Institute is 
prepared to make annually a number of grants from 
the Andrew Carnegie research fund in aid of metal¬ 
lurgical research work. The object of the scheme 
is to enable students who have passed through a 
college curriculum or have been trained in industrial 
establishments, to conduot researches on problems 
of practical and scientific importance relating to the 
metallurgy of iron and steel and allied subjects. 
Candidates, who must be less than thirty-five years 
of age, must apply before the end of next February 
on a special form to be obtained from the Secretary 
of the Institute. The value of the grant will depend 
on the nature of the proposed research work, but 
■thf ftytirtnnf, granted in any one year will, 

Ma rule*,aot exceed Further information can 

'hit obtained from the Secretary, Iron and Steel 
i Victoria Street, London, S.W.L * 


T he annual Congress of the Royal Institute of 
Public Heath will be held at Norwich on May 16-20, 
1934, under the presidency of Alderman H. N. 
Holmes. The Congress will be divided into five 
sections : State medicine and industrial hygiene; 
women and children and the public health; tuber¬ 
culosis ; veterinary medicine and agriculture; 
pathology and bacteriology. Further information 
can be obtained from the Secretary, Royal Institute 
of Public Health, 23 Queen Square, London, W.C.l. 

The fourth International Congress of Radiology 
will be held at Zurich on July 24-31, 1934, under 
the presidency of Prof. H. R. Schinz. At this meeting 
Prof. GOsta Forssell will report on the organisation 
of cancer campaigns in general. Other speakers will 
report upon the measures in their own countries. 
The programme includes the discussions on various 
medical aspects of radiology, radiation genetics, 
mitogenetic radiation, structure analysis, identical 
physical measurement of the dose in X-ray and 
radium treatment, hard gamma-rays, cosmic radia¬ 
tion, earth radiation. Further information can be 
obtained from Dr. H. E. Walther, secretary of the 
Congress, Zurich, Gloriastrasse, 14. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—Two 
temporary civil engineering assistants for the Direc¬ 
torate of Works, War Office—The Under-Secretary 
of State (C.6), The War Office, London, S.W.l 
(Deo. 11). An executive engineer in the Public 
Works Department, Electricity Branch, of the 
Government of the Punjab—The High Commissioner 
for India, General Department, India House, 
Aldwych, London, W.C.2 (Dec. 16). A junior in¬ 
vestigator for the Royal Commission on Historical 
Monuments (England)—The Secretary, 29, Abingdon 
Street, London, S.W.l (Dec. 10). An assistant voca¬ 
tional guidance officer for the Kent Education 
Committee—The Director of Education, Spring- 
field, Maidstone (Dec. 10). An assistant education 
officer (general purposes) for the London County 
Council—The Education Officer (Establishment), 
County Hall, London, S.E.l (Dec. 10). A junior 
assistant (woman) in the Science Museum Library— 
The Director, Science Museum, South Kensington, 
London, S.W.7 (Dec. 21). A Leon fellow for research 
(preferably economics or education) in the University 
of London—The Principal, University of London, 
South Kensington, S.W.7 (Jan. 1). A marketing 
expert to advise the Imperial Council of Agricultural 
Research in India—The High Commissioner for 
India, General Department, India House, Aldwych, 
London, W.C.2 (Jan. 1). A research assistant to the 
Burden Mental Research Trust for work at Stoke 
Park Colony, Bristol—The Secretary, B.M.A. House, 
Tavistock Square, London, W.C.l (Jan. 9). A head¬ 
master of the Secondary School, The Polytechnic, 
Regent Street, London, W.C.l—The Director of 
Education (Jan. 20). An assistant chemist in the 
Research Department of the South Eastern Agri¬ 
cultural College, Wye, Kent—The Secretary. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications.] 


Stopping of Fast Particles with Emission of 
Radiation and the Birth of Positive Electrons 


We have used Dirac's theory of tho electron to 
calculate (1) the probability that a fast oloctron, 
passing through matter, emits a quantum of radiation 
with energy comparable with its own, and (2) the 
probability that a quantum of radiation, colliding 
with a nucleus, gives birth to a positive electron. 
We uso Born Vs approximation for both processes. 
Provisional estimates for these two probabilities 
have been given by Hoi tier 1 and by Oppenheimer and 
Plesset®. 

We find for the cross-section for the former process 
a complicated formula ; if, however, the energy E 9 
of the particle is much greater than me’, the formula 
reduces to 
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where Z is the nuclear charge. This differs in the 
logarithmic term from tho cross-section mentioned 
above. The cross-section should therefore increase 
with the energy. 

The accompanying table shows the range 2?nid of 
an electron in water, calculated from (1), assuming 
that the loss of energy is all due to radiation. (The 
range in this case is the distance in which the intensity 
of the beam is reduced by 1/e.) This is compared 
with the range E\on due to loss of energy by excitation 
and ionisation. 


E t 

10 

100 

1000 

10* volts 

RthA 
■ft,on 

62 

5 

37 

39 

25 

320 

j 

cm. in water. 


For energies E 0 ~ me* the radiative stopping power 
is negligible. For E % ~ 100x10* v., A^ad is of the 
some older of magnitude as 7?| 0 n- For higher energies, 
#r*d is much smaller than ifion. According to the 
theory, therefore, no particles of any energy can 
have ranges greater than about 20 cm. of water. 
But if the cosmic ray particles consist partly of 
electrons, we know that particles exist with ranges 
up to 100 metres of water. 

The theory seems to be here in disagreement with 
experiment. On the other hand, perhaps one should 
not expect the theory to give correct results for 
energies greater than 137 me*, since the wave-length 
then becomes smaller than the classical electron radius 
«*/mc*, and Dirac’s wave equation probably no 
longer applies. 

One can also consider the case in which the electron 
makes a transition to a state of negative energy E . 
On Dirac’s hole theory, this can only happen if a 
hole of enoigy E was previously preeent. Assuming 
that a hole is a positive electron, we have simply 
the recombination of a positive electron with energy 
E and a negative electron with energy E 0 to form 
a light quantum of energy hv « + IEf. This is 

the inverse process to the production of a pair of 


electrons by a light quantum in the presence of a 
nucleus. This process has been detected by Blackett 
and Ooohialini and has been calculated by Oppenheimer 
and Plesset, We find the cross-section for such a 
process, for a quantum of energy Av)>mc*, to be 
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This differs from Oppenheimer and Plesset’s formula 
by the log hv and the numerical factors. 

The cross sections in water and lead calculated 
from (2) are as follow, the first two values being 
obtained by numerical integration from the exact 
formula : 



3 

6 

100 

me* 

H,0 

0*32 

3*3 

32 

10-•• cm.* 

Pb 

0*33 

3*4 

33 

10 14 cm.* 


The values for 3 and 6 mo* seem to be roughly in agree¬ 
ment with the experimental results for Y-rays of these 
energies. 

Tho complete calculations will appear later. 

W. Heitler. 

F. Sauter. 

H. H. Wills Physical Laboratory, 

University of Bristol, 
and 

Technische Hochschule, 

Berlin-Charlottenburg. 


» Z. Phu$., 84. 145. 

• Phyt. Rev., 44, 53. 


Inheritance of Egg-Colour in the ‘Parasitic* Cuckoos 

The interesting suggestion recently made by Mr. 
Wynne-Edwards in these columns 1 with respect to 
the inheritance of egg-colour in the ‘parasitic* 
cuckoos calls for a few remarks from the genetical 
point of view. Granting for the moment that the 
various types of egg-coloration in a polymorphic 
spocies such as Cuculus canorus are dependent upon 
a series of multiplo allelomorphs, the location of such 
a series in the X -chromosome means that tho nature 
of the egg laid by any hen must always depend upon 
the nature of the X -chromosome which she receives 
from her father. It is, therefore, rather misleading 
to state that the male cuckoo does not belong to 
the gens (in the Newtonian sense) at all. True, he 
may carry X -chromosomes characteristic of two 
distinct gentes , but since he must be supposed to 
determine the gens of all his daughters, it booths rather 
harsh to ostracise him as Mr. Wynne-Edwards would 
have us do. 

There is, however, another possibility which would 
theoretically depose the male to the status for which 
Mr. Wynne-Edwards argues, namely, the location of 
a series of multiple allelomorphs for egg-colour and 
pattern in the Y -chromosome of the hen. On this 
hypothesis every daughter of a hen ouokoo would 
resemble her mother in the character of the eggs 
laid by her, no matter who her father was. On 
general grounds there are no reasons why the 
Y -chromosome should not carry genetical factors. 
Indeed, some years ago, P. G, Bailey and I 1 showed 
that the simplest explanation of hen-feathering in 
the cocks of certain breeds of poultry involved thS 
existence of a factor for hen-feathering in the 
Y -chromosome of the hens of all breeds. Moreover, 
the work of Schmidt and of Winged on XsMsles 
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retioulatw, where the male is the heterogaraetio sex, 
shows that a whole series of colour factors may be 
carried in the Y -chromosome. 

On the other hand, I feel rather sceptical as to 
the existence of a series of multiple allelomorphs for 
egg-colour and pattern such as Mr. Wynne-Edwards 
postulates. Recent work^on the domestic hen 4 , also 
highly polymorphic for egg-col our, has shown that 
the series depends upon several factors which exhibit 
neither sex-linkage nor linkage with one another. Of 
course, it is hazardous in the matter of sex-linked 
characters to argue from one species of birds to 
another ; for a character which exhibits sex-linked 
inheritance in one species may exhibit normal 
inheritance) in a second. Silky plumage in pigeons 4 
and fowls 1 is a case in point. 

Nevertheless, I feel that what is known of the 
genetics of egg-colour in other species must oause 
us to hesitate before we can accept the ingenious 
suggestion of Mr. Wynne-Edwards, with its necessary 
corollary of the existence of a series of multiple 
allelomorphs for egg-colour and pattern. 

R. C. Punnett. 

The Genetics Institute, 

Whittingohame Lodge, 

Cambridge. 

Nov. 27. 

1 NaTVRU, 180, 822, Nov. 25, 1033. 

* J. Genetks, 11, 52 ; 1021. 

■ J. Genetics, 18, 1 ; 1927. 

4 R. C. Punnett, “ The Jiluu Egg", J. Genetics, 87, 466; 1038. 

* I). G. Steele, J , Heredity, 18, 321 ; 1025. 

4 R. C. Punnett, "Heredity in Poultry", London, 1023, p. 00. 


Atomic Transmutation and Stellar Temperatures 

Gamow and Landau 1 suggest either that lithium 
of mass 7 can be present only occasionally on a star’s 
Burfaoe, or that no regions with temperatures of 
more than sevoral millions of degrees can exist in 
the interior of a star ; thoir argument is that at 
higher temperatures lithium could not find its way 
by diffusion from “the internal regions of the star, 
where the production of different elements takes 
place" to the surfaco, before being disintegrated. 
Eddington* has replied by noticing that the presence 
of ascending currents may decrease the time required 
for the ascent of the lithium, so os to remove the 
difficulty in accepting the central temperatures of the 
order of 2 X 10 7 found for his models, “whilst 
negativing any suggestion of considerably higher 
temperatures". 

Most will agree with Eddington that temperatures 
of only some few millions of degrees are too low for 
the liberation of sufficient energy; his central 
temperatures are about the lowest which will yield 
the correct rates of liberation. But it appears from 
our present knowledge of disintegrations that an 
Eddington star would be violently over-stable, unless 
there were some other important source of energy 
than transmutations. Stellar matter at his central 
temperatures would behave not merely like gun¬ 
powder, but like gunpowder at just so high a tem¬ 
perature as to be deteriorating steadily, with any 
decrease in temperature stopping its liberation of 
energy, and any increase causing it to explode! 
Eddington shows* that one of his stars will be over- 
stable if the rate * of liberation of energy increases 
teore tfapidly than about 2 1 *, unless there is a delay 
of the order of months or years between an increase 
if* T and the resulting change in e. The most im¬ 
portant contribution to the total energy liberated by 


transmutations comes from the disappearance of 
hydrogen because of its large packing fraction, and 
the rate at which the speed of disappearance of hydro¬ 
gen increases with the energy of the collisions pan 
be calculated by Gamow’s theory 4 of the nticl<$us. 
Except for a constant factor, the calculated speeds 
appear to be in satisfactory agreement with the 
observed speeds*; the factor does not particularly 
concern us because we are interested in the exponent, 
s say, of T for that temperature at which c is of the 
right order of magnitude to agree with LjM. One 
can calculate 8, considering the statistical distribution 
over all energies of collision at a temperature T , and 
it is found* that a lies between 9 and 30, There is 
no delay, and an Eddington star with c varying 
like T u would be violently over-stable. These figures 
refer to the disintegration of lithium ; 8 is increased, 
and matters are made considerably worse, if elements 
other than lithium are being disintegrated. The 
possibility that there may bo another important 
source of sub-atomic energy, “annihilation”, cannot 
bo disproved, but there is not the least experimental 
evidence for the occurrence of any kind of annihila¬ 
tion that could supply useful energy to a star. The 
creation and disappearance of positivo electrons 
would serve merely to increase the specific heat of 
the material, while at Eddington’s temperatures even 
this increase would probably be trivial. 

It is difficult to see how more than traces of ele¬ 
ments like lithium could be formed at temperatures 
no higher than Eddington’s, but if the temperatures 
are considerably higher than his, then tho lithium 
can bo made 7 as well as disintegrated, and by tho 
aid of ascending currents some of it could perhaps 
appear on the surfaco. Since it would not be sub¬ 
jected to disintegration alone throughout the trip to 
the surface, for a time the abundance might even 
increase. If elements are being made as well as being 
disintegrated, tho difficulty of over-stability is 
avoided, for there is no longer an e which increases 
rapidly with T> but merely an * which depends upon 
the rate of loss of energy by radiation into space. 

There is still another way out of the difficulty 
raised by Gamow and Landau, and that is that 
lithium may have boon present from the beginning 
in the star’s atmosphere, while diffusion and currents 
may not yet havo carried all of it into tho far ulterior 
where transmutations occur. This is consistent with 
Eddington’s calculations*, for the vortical current 
of 00 metres a year which ho found was an upper 
limit which applied to the neighbourhood of the 
surface only ; at a place where s and tho mean 
value of e interior to this are nearly equal (as presum¬ 
ably they are in rogioas where transmutations occur 
frequently) the vertical velocity by Eddington’s 
calculations is considerably less. In this case the 
internal temperatures could well be as high as 
Eddington’s, or higher. The considerations of over- 
stability suggest the higher temperatures. 

T. E. Sterne, 

Harvard College Observatory, 

Cambridge, Mass. 

Nov. 6. 


* NATtmn, 188, 667, Oot. 7, 1033. 

* NATCRB, 188, 639, Oct. 21. 1038. 

1 "Internal Constitution of the Stars", | ISA. 

* Z'. Phys 68, 510 ; 1028. 

* Lawrcmoe and others, Phys, Rev,, 18, 160; 1082. Henderson, 
Phys, Rev,, 43, 98; 1033. 

4 A paper of the author's on this and alUod topics is published in 
the Mon. Net, R.A.S., 88, No. 0 ; Oot. 1933. 

* A paper of the author's on the equilibrium of transmutations Is 
In thajfta. Not. R.A,3„ 03, No. 9 ; Oot. 1038. 

* Men. Net, J2.4.&, 00, 54.; 1020. 
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Some Experiments on Heavy Hydrogen 

The micro method for the determination of con¬ 
centrations of para-hydrogen recently described by 
one of us 1 has been used to determine the concentration 
of ordinary hydrogen and its heavy isotope in their 
mixtures. 

Calibration experiments were carried out on 
samples of hydrogen prepared by decomposing water 
of known H : D ratio (where D, deuterium, is used 
to designate the heavy isotope H*) by a hot tungsten 
wire 4 . The water samples, ranging from 3 per cent to 
very nearly 100 per cent T) a O content, were very kindly 
presented by Dr. P. ITarteck (Cavendish Laboratory). 

The determination of the concentration of the 
isotope in hydrogen by means of this thermal con¬ 
ductivity method can be performed with an accuracy 
of ± 0*2 per cent in a few minutes, requires only 
0*002 c.c. of gas at n. t. p. and allows not merely the 
total ratio H : D to bo determined, but actually the 
percentages of tho three components, IT,, HD, and 
D 4 in tho sample may readily bo found. By these 
means the following experiments have been carried 
out : 

(1) The formation of the mixed molecule HD when 
mixtures of ordinary H a and D a (of at least 95 per 
cent purity) are in contact with a hot nickel wire 
has been studied. From this change to the equilibrium 
mixture of the three molecules, the equilibrium con¬ 
stant K of the reaction H a -fD a ri2HD, where 

„ (HgJ.fD*) 

A “ (HD) 1 

may bo determined. At temperatures higher than 
room temperatures we find K to be about J, and 
independent of temperature, in agreement with the 
theoretical value given by Urey and Rittenberg*. 
This means that the reaction proooeds with a neg¬ 
ligible heat of reaction. The accompanying table 
shows the calculated values for the equilibrium 
concentrations of HD formed in samples of hydrogen 
of known D* content, compared with the experi¬ 
mental results. 


D« (per cent) 

HD formed (per cent) 

< calc. 

observed 

11 

19 

22 

35 

42 

44 

40 

45 

44 

54 

47 

40 

60 

45 

40 

82 i 

27 

22 


These experiments should be carried to lower tem¬ 
peratures, when the determination of the equilibrium 
constant should allow conclusions to bo drawn as to 
the spin and the statistics of the D-nucleus. 

(2) The diffusion of hydrogen through palladium 
has been studied and we find that, at lower tem¬ 
peratures, the gas diffusing from a thin palladium 
tube has a higher H : D ratio (at 160° 0. by some 
50 per cent) than that of the original gas, but at higher 
temperatures the gas becomes ‘heavier’. The residual 
gas is naturally concentrated. The gases recovered 
contain the equilibrium mixture of the three mole¬ 
cules. The simplest conclusion is that the energy of 
activation for the D-diffusion is somewhat greater 
than that for the H-diffusion, but the problem is 
complicated by the different solubilities of H and D. 
It may also be mentioned that some separation of 
the two isotopes is always obtained, when they diffuse 


through a small nozzle at low pressures, as for 
example when they are being pumped through a 
valve. 

(3) The formation of the equilibrium mixture from 
H 8 and D a proceeds in the homogeneous gas phase 
above 600° C. ; it takes plaoe not only by the 
mechanism involving the atoms : 

H + D^HD+D 
D H- H, - HD + H 


but perhaps also by the molecular exchange reaction : 
H, + D, — 2 HD. 


The activation energy of this reaction must be higher 
than 60 keal. Tho reaction involving the atoms has 
an activation energy of the same order os that of the 
thermal ortho-para-hydrogon conversion*. The 
formation of HD does not occur at —195° C. on 
charcoal. With water vapour at higher temperatures, 
a similar molocular exchange reaction is found to 
occur with a collision efficiency of the same order of 
magnitude as that between H, and D a . 

We wish to thank the Central British Fund 
for German Jewry for a financial grant, and both 
Prof. E. K. Kidoal and Dr. O. Wansbrough-Jones 
for the facilities provided and their assistance in the 
work. 

A. F areas. 

L. Fare as. 

Laboratory of Colloid Science, 

University, Cambridge. 


1 A. Fark&B, Z. phy *. Chem,. B, 22, 344 : 1033. 

1 Cf. Urey, Jtfurphy and Briekwedde, J . Crum. Phy*., 1, 612 ; 1933. 
■ J. Chem. Phy 1, 337 ; 1933. 

4 Z. phy*. Cfum., B, 10, 419 ; 1930. 


The Unimolecular Film in Heterogeneous Reactions 

The formation of unimolecular films on solid 
surfaces has been demonstrated by Langmuir 1 for 
gases and by Carver* for toluene, but others employ¬ 
ing different materials have obtained results inter¬ 
preted as indicating an adsorbed layer of multi- 
molecular character. At the moment the position 
is such that “definite agreement about the validity 
of direct experimental evidence is hardly readied”* 
and for this reason it may be of value to record the 
discovery of two unimolecular films made during our 
most recent work on the combination of hydrogen 
with sulphur in Pyrex glass. For the first time, so 
far as we are aware, this reaction has now been 
studied at low hydrogen pressures of the order of 
3 mm. at the temperature employed, namely, 343° C. 
In tho light of previous experience*, the roost rigid 
precautions were taken to ensure the absence of 
oxygen or moisture from the reactants. 

It has already been established*, in this laboratory, 
that sulphur vapour and hydrogen at pressures up 
to 760 mm. combine with a velocity which is pro¬ 
portional to the pressure of hydrogen and to the 
square root of the sulphur concentration, but inde¬ 
pendent of the area of gloss surface. This rule is 
strictly followed down to pressures of hydrogen of 
the order of 40 mm. at 343° C., at which point 
there is still no evidence of anything except the pure 
homogeneous reaction. Below this pressure, however, 
the velocities become higher than would be expected 
from the gaseous reaction, and, furthermore, increase 
os the area of glass surface is extended. 

An investigation of the reaction under these 
conditions, the experimental details of which would 
be out of place here, has shown that two reaoiions 
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are now occurring which, at pressures of hydrogen 
of the order of 3 nun., may be identified as (1) the 
ordinary homogeneous gas reaction with the char¬ 
acteristics already described, and (2) a reaction on 
the glass surface. This newly observed heterogeneous 
reaction is characterised by having an initial velocity 
(o) independent of sulphur concentration over a wide 
range, (6) proportional to the hydrogen pressure, and 
(c) proportional to the area of glass surface. Its real 
interest, however, lies in the fact that it oeases 
completely when it has produced an amount of 
hydrogen sulphide sufficient to cover the surface of 
glass with a uni molecular layer, and, furthermore, 
that its velocity, high at first, falls off rapidly with 
time, becoming zero when the surface concentration 
specified has been reached. From this it appears 
that a unimolocular layer of hydrogen sulphide 
effectively prevents the glass surface from promoting 
further combination of the two elements, either 
under these conditions or at pressures of hydrogen 
up to 760 mm. By comparison with that from the 
homogeneous reaction, the actual contribution of 
hydrogen sulphide from this surface reaction is 
exceedingly small and thus its presence is disclosed 
only at low pressures. 

The experiments furnish results from which further 
deductions may be mado : 

1. Since the surface reaction is independent of 
the sulphur concentration and the gaseous reaction 
is related thereto, the two processes must proceed 
independently, otherwise the hydrogen sulphide 
formed in the gaseous phase, if adsorbed on the 
surface, would decrease the velocity of the surface 
reaction. 

2. Independence of sulphur concentration also 
implies that the heterogeneous reaction is between 
sulphur already present on the surface and bombard¬ 
ing rather than adsorbed hydrogen molecules. When, 
however, reaction takes place on the surface of liquid 
sulphur, there is no inhibition by the product, 
hydrogen sulphide continuing to be produced so long 
as there is liquid sulphur available. The two pro¬ 
cesses are evidently manifestations of the same 
reaction, because they have the same temperature 
coefficient and the ratio between the effective 
collisions of the hydrogen molecules in the two cases 
is approximately unity. Since, however, the film 
of sulphur produoee only a single layer of hydrogen 
sulphide molecules and these adhere to the surface, 
it appears extremely probable that the sulphur film 
is itself unimoleoular. That such a sulphur film 
should cover the glass completely is readily under¬ 
stood from other evidence which shows that hydrogen 
is not adsorbed by glass and therefore would not 
seriously compete for the surface. 

3. The molecules in the film are likely to be 
specifically oriented, and since those in an ordinary 
liquid surface behave similarly, support is lent to 
the view that such surfaces are formed of definitely 
disposed molecules. 

E. E. Aynsley. 

P. L, Robinson. 

Armstrong College, 

University of Burham, 

Newcastle upon Tyne. 

Nov. 3. 


» 4 - Ohm. So 6 , % 40 , 1861: ms. 

* Hid*. 4 ft 68; IMS. 

-of Chemical Change in Q*mou» SyrtatpB,” 



X-Ray K~ and L-Spectra of Aluminium 

In our recent letter 1 on the £-series of the lighter 
elements, we pointed out that the characteristic, 
feature of the lines of silicon, aluminium and mag¬ 
nesium, showing very broad lines with a sharp limit 
at the side of the short wave-lengths, may be inter¬ 
preted as due to the transition of electrons from the 
free electronic levels (the conduction electrons) to ah 
empty X-level. Independently, analogous results and 
this explanation have been put forward by T. H. 
Osgood and by O’Bryan and Skinner*. 



I It was of interest in further verification of this 
j interpretation to study the structure of the X-line 
j with a non-conducting compound. As shown by the 
' photometer curves (Fig. 1), the X-line of aluminium 
| from the oxide, Al a O # , is not only displaced towards 
j longer wave-lengths but has also quite a different 
I structure without the sharp edge. (The small 
| maximum at 212*4 A. is the oxygen it-line in the 9th 
! order.) 

j The photometer curve of metallic aluminium also 
j shows a fainter edge (169-90 A.) just in front of the 
main one (170-49 A.). From the difference in wave¬ 
lengths it is obvious that these correspond to the 
Xu- and Xni-levels respectively. 

Mannb Siegbahn. 


Nov. 2. 


Torsten Magnobson. 


4 NaTUBB, 188, 750, Nov. 11, 1033. 
• PA|*. /&»., Oct. 1033. 


In connexion with the results given in the above 
letter by Siegbahn and Magnusson on the X-speotrum 
of aluminium, we have made a study of the if-series 
of the same element to see if cuialogous effects are to 
be found here, and also of course at the p-line. The 
two spectrograms reproduced in Fig. 2 of metallic 
aluminium and aluminium oxide, Al a O s , were ob¬ 
tained with a bent crystal of gypsum as grating, 
radius of curvature 0 -6 metre. As seen from these 
spectrograms, the same characteristic differences 
appear in the if-series (at about 8 A.) as had been 
found in the X-series (at about 200 A.). The 
aluminium metal gives a p-line, corresponding to a 
transition from the free electron levels to the if-level, 
with a sharp edge at the side of the short wave-lengths, 
which is not formed by the oxide, whefe the corre- 
spondihg line is more symmetrical. 

The agreement is not. only qualitative. The width 
of the X-line as shown in Fig. I is about 13 ±2 volts ; 
in the if-series; from Fig, 2 it is about 12 ±2 volts. 
The displacement of the centre of the line for the 
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oxide from the edge of the line for the metal is in 
both cases found to be about 7*6 volts. 

As the two spectrograms reproduced in Fig. 2 
were taken under identical instrumental conditions, 
they show the relative position and intensity of the 
lines of the fC-series. All the lines of the a-group are 
for Al*O a displaced towards shorter wave-lengths, as 
was first shown for the a^-line by B&cklin 1 , A1 S 0 S 




A system of bands degraded to the red and 
of much larger frequency intervals (c. 460 cm. -1 ) 
begins at 2300 A. Thirteen of these bands have 
so far been observed. Numbering from the long 
wave end, the first few of these bands appear 
to show fine structure, but from the fourth onwards 
(c. 2200 A.) they are diffuse. This is an interesting 
result in connexion with the mechanism of 
the photochemical decomposition of sul- 
phuryl chloride into sulphur dioxide and 
chlorine, a process which takes place under 
the influence of light of wave-length less 
than about 230mp*. 

9 8 It is hoped to make more accurate 

measurements using greater dispersion 
Mrijg and with a wider range of temperature 

9 Almetal and pressure, from which it seems 

§ probable that information will be gained 

; ; in regard to the potential energy 

curves of* the various levels in the 
sulphuryl chloride molecule and the 
mechanism of its photochemical de¬ 
composition. 


hm s a very strong p'-line. Finally, tho p^'-lines of 
A1 (metal) show the same structure as (J, and there¬ 
fore probably are transitions from the free electron 
levels. The corresponding lines with Al a O*, which do 
not show this feature, are displaced towards longer 
wave-lengths. 

Manne Sieobaiin. 

Hatiald Karlsson. 

Physics Laboratory, 

University, Uppsala. 

Nov. 3. 

1 E. BttcWin, Z. Phy*., 83, 547 ; 1925. Z. Phyt. t 88, 2U> ; 1926. 


Spectrum of Sulphuryl Chloride 

Kronicj, Scliaafsma and Peerikamp 1 have recently 
described measurements on the absorption spectrum 
of chromium oxychloride, which exhibits a some¬ 
what unusual system of diffuse narrow bands in the 
region of 6000 A. The absorption spectrum of the 
closely related compound sulphuryl chloride has 
been studied using pressures of 1-100 mm. with an 
absorbing column of 60 mm. and over the range 
6000-2000 A., and indicates certain features not 
unlike those reported in the case of chromium 
oxychloride. Between 3170 and 2800 A. a succession 
of about twenty narrow diffuse bands is observed 
(region A ). Those bands are not, except in the region 
Of longer waves, equidistantly spaced, different 
intervals varying between 180 and 260 cm. >, In 
the intervals betweon tho bands 1/2, 2/3, 3/4 (number¬ 
ing from the long wave end), about four very faint 
absorption lines are visible, with equidistant spacing. 
There may be some definite pattern in the region 
as a whole, which more accurate analysis should 
reveal. From 2790 to 2730 A. there is a series of 
about eight similar absorption strips (region B) with 
markedly different frequency interval (c. 100 cm.- 1 ) 
from those in region A . From 2700 to 2620 A. occurs 
another much loss intense series of some fifteen or 
more diffuse strips, with frequency separations of the 
order 100 cm.- 1 (region C). It is probable that the 
regions A, B and C are all related to the same 
electronic process. There are certain similarities in 
the system to that described in the spectrum of 
chromium oxychloride. 


The spf*ctrum of thionyl chloride is also being 
studied in relation to the above. 

H. W. Thompson. 

St. John’s College, Oxford. 

Nov. 8. 

1 Z. phyt. Chem., B, 88, 323 ; 1933. 

1 Andrich, K»ngro And Leblanc, Z. EUktrochem., 85, 220; 1019. 
Tranun, Z. phyt. Ohem. y 105 A, 356 ; 1922. 


Ecology of Tropical Swamps 

In a recent issue of Nature 1 , R. M. Bond has 
published determinations of the dissolved oxygen in 
the water’ of a swamp in Haiti, and has attributed 
the contrast between the high values obtained and 
the low concentrations which L. C. Beadle and I 
found in swamp waters in the Paraguayan Chaco* 
to tho results of differences in the amount of calcium 
carbonate in the soil below the swamps. 

To me, such an explanation seems unnecessary. 
It appeared to me 2 (p. 261) that tho lack of dissolved 
oxygen in the Paraguayan Bwamp waters was the 
result of several conditions, acting in combination. 
Among these must be included the hot climate, as 
Beadle has later shown* (p. 148), and this is confirmed 
by experience in temperate climates, possibly with 
the reservation that temperate waters of similar 
types may become deoxygenated in very warm, calm 
weather. Of the other conditions which cause tho 
lack of oxygen in the tropical waters, it seemed clear 
that two, protection of the water from disturbance 
by wind and the absence of active photosynthesis, 
are necessary. They may be also sufficient. In the 
Paraguayan Chaco the first of these conditions is 
brought about by the dense growth of aerial plants 
at and above the surface of the water, and the 
second by the low concentration of phytoplankton 
in the water and by its slight illumination. This last 
condition itself results from the shade of the aerial 
plants and from the dark colour of the water. In 
the occasional places where these conditions did not 
hold, oxygen was found even in the lowest layers 
of the water* (p. 228). 

Bond states that the water of the Haitian swamp 
was shaded in many parts by tall rushes and sedges, 
but that there was no growth of floating plants at 
its surface. It is also noted that the water was dear* 
In such a swamp it is to be expected that disturbance 
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would occur m the open parte, and photosynthesis 
would be active wherever the shade was not too 
dense to allow it. There is therefore no reason to be 
surprised that the water of the open parts had a 
high oxygen content. Further, unless it can be shown 
that the shade was dense enough to prevent photo¬ 
synthesis, there seems no more reason to be surprised 
that oxygen was present in the shaded water. Cer¬ 
tainly, the clarity of the water, whatever its cause, 
would allow the light to penetrate to a greater depth, 
but we cannot estimate the importance of this con¬ 
dition unless we know tho amount of light on the 
surface of the swamp. 

Some observations which I have recently made in 
British Guiana confirm the belief that, in undisturbed 
and heavily shaded tropical swamps, the oxygen 
content of the water iB often low. The swamps in 
which theBe observations were made were shaded 
by a very thick growth of plants and ferns above the 
surface. The light at tho sujfaoc of the water, as 
measured by a Bamheim photoelectric cell, was about 
3 per cent of direct sunlight. The water was yellow 
and therefore somewhat opaque, and the light was 
reduced to 1 per cent of sunlight at a depth of about 
6 in. In those swamps, the oxygen content at a depth 
of 6 in. was very frequently less than 0*5 c.c. (0*72 
mgm.) per litre, often less than 0*2 c.c. and sometimes 
below tho limits of measurement. At a depth of 
1 in. it was often found that there was not more 
than about 0*5 c.c. per litre. 

These determinations wore mode by Alsterburg*s 
modification of the Winkler process 4 , and are there¬ 
fore not subject to errors due to tho presence of 
organic matter in the water. They were oonfirmed, 
in some instances, by extraction in a van Slyke 
apparatus. It is true that, owing to the climatic 
conditions, these swamps are more frequently 
disturbed (most frequently by heavy rainstorms) than 
are those of the Paraguayan Chaco, and that after 
disturbance the oxygen content of the water may 
rise to 2 c.c. per litre. But this only emphasises the 
conclusion that, unless disturbed, such tropical 
waters become deoxygonated, for in the intervals 
between the times of disturbance the oxygen content 
of these waters is, as wo have seen, low. 

G. S. Carter. 

Corpus Christi College, 

Cambridge. 


1 NATURH, US, 277, Aug. 19, 1933. 

* J. Lifts. S«c. t London, $7, 20&-268; 1030. 
■ J . Linn, Soc., London, S8. 186-156 ; 1982. 

* Bioohem, Z 170, 80 ; 1020. 


Oxygen Affinity of Muscle Hemoglobin 

The fact that the haemoglobin within red muscle 
is a substance different from the haemoglobin in tho 
circulation, has now been definitely established. The 
pigment has been isolated and prepared in a crystal¬ 
line condition by Tbeorell 1 , and measurements by 
Svedberg showed a molecular weight of half that of 
tiie blood pigment. 

It is therefore interesting to consider properties 
indicating the function of this pigment in red 
muscle. It can be shown by a simple experiment 
that muscle haemoglobin has a higher affinity for 
oxygen tha n the haemoglobin of blood. Muscle 
hemoglobin shows its sharpest absorption band (a) 
at that of ordinary blood being at about 

$770 A. ' A mixture of the two pigments in dilute 
•caution is subjected to different tensions of oxygen 


under physiological conditions of temperature and 
pH. At higher oxygen pressures the a band occupies 
an intermediate position characteristic of the mixture ; 
as the oxygon tension is lowered, the a band 
approaches 5800 A. There must therefore be a con¬ 
siderable difference in affinity for oxygen between tho 
two pigments under physiological conditions. 

By means of a rapid spectrosoopic method of 
measuring dissociation curves, the oxygen affinity 
of muscle haemoglobin has been compared with that 
of tho hesmoglobin of blood in a borate buffer at 
pH 9*3 and 17° C. The method consists in intro-, 
ducing different amounts of a dilute (10 4 m.j 
haemoglobin solution into an evacuated vessel. The 
fluid is previously saturated with air, and tho total 
amount of oxygen introduced into tho vessel can be 
calculated, The percentage of oxyhaemoglobin is 
estimated using tho principle of Krogh’s method, 
by comparison with optical mixtures of oxyhemo¬ 
globin and haemoglobin. Tho tension of oxygen in 
the vessel can then bo calculated. For mammalian 
luemoglobin in borate buffer at pH 9 and 18° C., 
the unoccupied volume of the vessel is of tho same 
order as that of the fluid, and equilibrium can be 



Fjo. i. 

quickly established. Such a rapid method is essential 
when dealing with haemoglobin under conditions in 
which it is likely to change to methiemoglobin, this 
being apparently the cose with muscle haemoglobin. 

Fig. 1 shows two dissociation curves ; ono being 
that of the h®moglobin of ox blood, the other that 
of the muscle hemoglobin, extracted from tho per¬ 
fused ox heart at pH 9-3 and 17° C. 

That the distinctive properties of muscle hesmo¬ 
globin are duo to its protein, globin, can be shown. 
If the globin is separated and combined with pure 
hfflmin from blood, the a band of the resulting 
oxyhemoglobin, like the original muscle haemoglobin, 
still appears in the position 5800 A. The combination 
of muscle globin with mesoporphyrin has a very 
sharp absorption spectrum identical in quality with 
that produced from globin of blood ; the sharp band 
in the red region is, however, 15 A. displaced toward 
the red end of the spectrum. Thus tho specificity 
of tho globin is shown both in the case of the 
oxyhagmoglobin and after its reaction with porphyrin. 

It seems clear that the presence of muscle haemo¬ 
globin within the muscle cells will be of definite 
advantage in oxygen transport. The actual amount 
of hemoglobin in the heart muscle is of the same 
order fas the amount of haemoglobin in the capillaries. 
The dissociation curve is decidedly less inflected than 
that of the blood pigment. (This is in accord with the 
measurement of the molecular weight given in 
TheorelTe paper.) In the middle range of the 
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dissociation ourve there is a large difference in the 
relative saturations at equilibrium, which will allow 
the muscle pigment to take up the oxygen from the 
blood. The respiration of the cells, containing in 
the case of rod muscle a large amount of the oxidase - 
cytochrome system, can continue at very low pressures 
of oxygen. The muscle hiemoglobin, with its relatively 
high affinity for oxygen, can be the intermediate 
carrier of molecular oxygen from the blood to the 
oxidase-cytochrome system in the cells. 

R. Hirx. 

School of Biochemistry, 

Cambridge. 

Nov. 3. 

A. H. T. Thoorell, Jitorhem. Z., 1, 252; 1932. 


Lack of Maturity Hormone in the Hypophysis of 
the Infantile Rat 

Recent work on endocrines has brought out two 
facts interesting in their implications. One is that 
pregnancy urine, blood scrum and placental extracts 
produce lutein cells in the hypophysectomisod animal 
but do not induce follicular growth 1 * 1 * 8 ; and the 
other is tho discovery 4 of on activation factor in adult 
beef hypophysis which is not identical with either 
the growth or maturity hormones. Since it is well 
known that these pregnancy extracts will induco 
precocious sexual maturity in normal immature 
animals (in other words, follicular growth), it scorns 
certain that they contain an activation factor which 
stimulates the hypophysis of the host, thus initiating 
growth in the ovary. There is as yet no basis for 
comparing these two factors, but, since tho hypophysis 
of the pregnant rat shows but little increase in potency 
over that of the non-pregnant one 6 , this organ would 
not seem to be responsible for the activator in 
pregnancy extracts, this probably coining from tho 
placenta. 

A similar condition is found when the hypophysis 
of the infantile rat is implanted into an older host. 
There is no evidence of the action of the maturity 
hormone in tho ovary before about the eighteenth 
day 8 , yet when tho hypophyses of such rats are 
implanted into older rats or mice 7 , they induce 
maturity hormone effects. Like the action of preg¬ 
nancy extracts, this must be duo to some factor 
which stimulates the hypophysis of the host and not 
to gonad-stimulating hormones in the implants, and 
oan only bo tested in tho hypophysectomisod animal. 
A series of such tests, reported elsewhere, do 
show that implants of hypophyses of male rats 
1-13 days old had no reparative effects on the 
gonads of hypophysoctornised male rats, though a 
satisfactory increase in body weight was obtained 
in each case, while implants of hypophyses of one 
day old rats into normal rats 21 days old gave 
effects equal to those from normal adults. 

The hypophysis of the rat up to day 13 thus 
seems to contain only two hormones, so far as present 
data go, the growth hormone and a factor which is 
able to stimulate the hypophysis of an older rat to 
complete, though precocious, maturity hormone 
production. Further teste are needed to show whioh 
of the other hormones are present during this period . 
Between this time and day 21, the hypophysis of the 
rat comes to its fullest capacity of maturity hormone 
production, since implants of hypophyses of rats 21 
days old into litter-mates give greater effects, per 


unit weight of implants, than do adult hypophyses. 
This is also true when implanted into hypophyaec- 
tomised males, and agrees with the recent work of 
Lipschufcz 8 , who found that the potency of the 
hypophysis of the female rat of 24 -30 days was much 
greater than that of adult hypophyses. This change 
in the hormone content *of tho hypophysis oomes at 
tho time when precocious sexual maturity may be 
induced for the first time. Since the gonads of the 
rat of this age, and for some days following, show 
very slight maturity hormone effects, such as follicular 
growth but little greater than may be found in the 
hypophysoctomised rat, there must be an inhibiting 
factor which holds the hypophysis in check. There 
is some evidence 8 that this is, if not the growth 
hormone itself, at least closely associated with it. 

Olive Swezy. 

University of California, 

Berkeley. 

Get. 20. 

1 Noguchi, Jap. J. M*d. Srt, Pkarm 5. 104 ; 1931. 

1 Coll ip, Selyo and Thomson, Natdbto, 181, 56, Jan. 14, 1933, 

* Leonard aud Smith, Proc. Hoc. Exp. Bial. M*d.. 80, 1248 ; 1933, 

* Evans, Simpson and Austin, J . Exp. Med. t 57, 897 ; 1933. 

# Evans and Simpson, Amor. J. PhyiioL, 69 , 579 ; 1929. 

• Swezy, "Ovogenesis and the Hypophysis", Science Press ; 1933. 

' Smith and Engle, Amer. J. Anal „ 40, 277 ; 1927. 

' LJpschiiU, Endokrin 18, 90 ; 1933. 


De Moivre’s "Miscellanea Analytics” 

In tho interesting historical note on De Moivre’s 
"Miscellanea Analytical in Nature of November 4, 
p. 713, it is said that many copies have attached to 
them a Snpplementum with separate pagination, 
ending in a table of 14-figure logarithms of factorial. 

It may be added that in my copy of this book, 
after the 22 pages of tho supplement, there is on 
Addenda Praeli erratis of two pages, and on interest¬ 
ing “List of the Subscribers” (four pages). Amongst 
the names of the subscribers are those of J. Bradley, 
de Mauportuis, J. Stirling, C. MaoLaurin and other 
mathematicians and astronomers, and one Italian, 
the Marquis Visconti. 

Vito Volterra. 

Via in Lucina, 17, 

Roma. 

Nov. 9. 


The Exponential Integral and Cosmical Radiation 
My letter in Nature of October 21 \ communicating 
Mr. Booth’s correction on this subject, has elicited 
the information that the exponential integral solution 
for the absorption of the rays was given in 1926 
by Edward Condon 1 , to whom the priority is due. 
He pointed out that the effect of the atmosphere 
would work towards making the residual radiation 
more nearly a parallel beam, for which the simple 
exponential law applies, but not that the correction 
for the atmosphere can be applied in the same way 
for the correct formula as it has been for the incorrect. 

Frederick Soddy. 

131, Banbury Road, 

Oxford. 

Nov. 24. 

1 Natdrb, 188, 638, Oct. 21,1888, 

• Proc. Nat. Actid. Eci.> 18.888; 1926, 
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Research Items 


Racial Affinities in Ontong Java* Ontong Java, which 
is situated to the north-oast of the Solomon Islands, 
about 150 miles from Ysabel, has u^ially been 
regarded as one of the Polynesian outliers in Melanesia, 
among others being Tikopia, Kikiana and Rennel 
Island. The significance attached to these outliers 
is that they are thought to represent colonies dropped 
by the Polynesians in the course of migration from 
south-eastern Asia to their final destination in the 
Pacific. Dr. H. L. Shapiro, having this theory in 
view, has recently examined a Horios of measurements 
of the inhabitants of Ontong Java made by Dr. 
Ian Hogbin. The results of this examination are 
published in Oceania , 3, No. 4. Tho first comparison 
made was witli the Polynesian series in the studies 
published by tho Bernice P. Bishop Museum. This 
sliowed that on the physical gyde there is no support 
for the hypothesis of a Polynesian origin, nor did 
a comparison with the Fijians and the coastal 
New Hebrideans from Kromanga arid Tanna, who 
represent Melanesian strains crossed with Polynesian, 
support the view that the original Polynesian strain 
of the Ontong Javanese' had boon blended with 
Melanesian characteristics. Comparison with other 
groups in turn led to the conclusion that tho affinities 
of Ontong Java are with Micronesia. The Caroline 
Islanders in particular revealed considemblo evidence 
of kinship. On tho other hand. Dr. Hogbin’s examina¬ 
tion of social structure has revealed a number of 
Polynesian forms ; but it lias been pointed out that 
their language is not an archaic form of a Polynesian 
language, as might have been expected had they been 
an early colony. It seems rather to be modern 
Samoan or Maori. The indubitable evidence of 
physical characters suggests a revaluation of the 
cultural traits to which a Polynesian character has 
been attributed. 

Embryology of Monkey and Man. Further observa¬ 
tions on the early cleavage of the primate ovum 
appear in the latest number of the Carnegie Institu¬ 
tion “Contributions to Embryology”, 24, 187 ; 1033. 
Dre. W. H. Lewis and C. G. Hartman, employing 
the method first used by Prof. G. W. Comer in 1923, 
have succeeded in obtaining four living fertilised ova 
from the colony of monkeys (Macacus rhesus) belong¬ 
ing to the Department of Embryology of the Carnegie 
Institution of Washington. The youngest ovum was 
in a 2-celled stage ; it was kept alive until it passed 
into the 8-cellod stage. In a second case the ovum 
had reached the 4-celled stage, the third ovum was 
in the 8-celled stage while the fourth case, known to 
be about four days old, was in the 16-celled stage. 
From the data at their disposal, Drs. Lewis and Hart¬ 
man infer that in monkeys and probably also in 
man, the ovum reaches the 2-celled stage in 36 hours 
after fertilisation, the 4-celled stage in 48 hours, 
the 8-oelled in 72 hours and the 16-celled stage in 
96 hours. They also succeeded in photographing the 
behaviour of the centrosphere during cleavage. At 
no stage were chromosomes visible. In the same 
number of this publication appears a paper by Prof. 
G. W. Bartelmez on the microscopic changes which 
occur in the mucous membrane of the human uterus 
during menstruation. Prof. Bartelmez finds that in 
the hJinan uterus, os in that of the monkey, men¬ 
strual changes may not be preoeded by the discharge 
of an ovum. 


The Grassholm Gannets. The great increase which 
has taken place since 1914 in the numbers of gannets 
(Sula basaana) on tho little island of Grassholm, off 
the south coast of Wales, gives special interest to 
the survey and census made by H. Morrey Salmon 
and R. M. Locldey {British Birds , Nov. 1933, p. 142). 
Possibly gannets wore there in 1820, but the 
first recorded count, made iri 1886, revealed 250 
nests. From that date up to 1914, tho numbers^ 
kept remarkably constant, at no time exceeding 300 
pairs. The War intervened, ami tho next count 
recorded 800-1,000 nesting pairs, in 1922. That was 
a considerable increase (16 per cent per annum), 
but the next two years were remarkable, for tho 
1,000 pairs of 1922 had multiplied to 2,000 pairs 
in 1924—42 per cent increase a year. Since then 
the incrcaso has been steady but slower, the census 
of 1933 revealing 4,750 breeding pairs, a rate of 
growth of 10 per cent a year. It has been suggested 
that tho development is due to more than natural 
increase, and that tho Grassholm colony may have 
been supplemented by waifs driven from the over¬ 
populated Irish colony on tho Little Skellig. 

Sagitta of the Madras Coast. Under this title, Dr. 
C. C. John gives a description of five species of 
Sagitta occurring in the Madras plankton (BuU, 
Madras Qov . Mus. Now Series. Natural History 
Section, Vol. 3, No. 4). Tho collection studied 
contained Sagitta labelled Sagitta bvpunctata , but Dr. 
John does not find this species at all, and has 
identified S. enfiata , gar dineri> neglecta , tenuis and 
robusta . In distinguishing the species, he finds that 
tho characters generally used have not all good 
systematic value, especially the number of prehensile 
spines, and anterior and posterior teeth, for these 
are found to increase with age and are not really 
constant. The best dependable characters are the 
general appearance of the body, form of anterior and 
posterior fins, interval between them, position of the 
seminal vesicles and the percentage distance between 
the seminal vesicles and the opening of the oviduct. 
This last, as he shows, ia important because sperm 
transference, which is reciprocal in the Chuetognathft, 
is not possible between individuals of different 
lengths, but os the increase in length is accompanied 
by a corresponding increase in the distance between 
the genital openings, the percentage distance between 
the genital openings, calculated in relation to the 
total length of the animal, is always constant. The 
percentage distance between the genital openings 
has been determined in eight species and in a number 
of specimens. In nono of the examples has tho per¬ 
centage been found to vary more than 0-9 and in 
each species the distance is different, from 8 per 
cent, in S. gardineri to 20 per cent in S. tenuis , the 
corresponding lengths being 10-13 mm. and 6-5 *5 mm. 

New Intermediate Host for Fasciola hepatica, W. H. 
Krull (J. Wash. Acad . Sci. t 23, No. 8, 1933) states 
that Pseudosuccinea columella, which is widely 
distributed from Nova Scotia to Minnesota and from 
Quebec and Manitoba to Texas and Florida in ponds 
and streams, is a very suitable intermediate host for 
the liver fluke of the sheep. This and another new 
intermediate host, Fosmria modiceUa, reoently re¬ 
ported by the same author, provide a favourable 
factor for a wide range of distribution of the fluke, 
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unless control measures are undertaken* P, columella 
may become esjteoially important in some places 
because of its ability to tolerate acid "water (pH 
6 *1-6-8). The American snails previously incrim¬ 
inated as intermediate hosts have been species which 
prefer alkaline water. P. columella has been raised 
in the laboratory and is prolific, producing a new 
generation about every two months. Effective 
destruction by the application of copper sulphate 
might necessitate repeated applications, whereas in 
other snails, for example, Helisoma t in which egg- 
laying occurs only once, such repeated applications 
might not be necessary. Infected examples of P. 
columella in laboratory cultures began to shed 
ceroarise 47 days after the entry of the miracidia. 
The largest number of cere arise shed by a snail in 
a day was 161. One snail which had been shedding 
cercariffi for two days was dissected and the liver 
found to contain 241 rediee and 350 mature cercariee. 

Blue Bgg Colour in Fowls. A breed of fowls from 
Chile lays blue eggs, and Prof. R. C. Punnett ( J . 
Genetics , 27, No. 3) has investigated the inheritance 
of this character from crosses with a Gold-Pencilled 
Hamburgh cook. Two Pi pullets were produced, one 
of which laid blue and the other white eggs. Further 
breeding showed that tho blue egg character is a 
simple dominant to non-blue in inheritance. The 
blue pigment when present permeates the whole 
shell, but its chemical nature is not yet settled. The 
Chilean hens wore also crossed to a Welsummer cock— 
a breed in which the eggs are deep brown. The result¬ 
ing pullets laid eggs which wore either brown, tinted, 
green or olive, the last two types containing tho blue 
factor. Further studies show the prosenoc of a main 
factor and several minor factors for shades of brown, 
as well as an inhibitor for brown. Punnett shows that 
pheasants produce a similar series of egg colour types, 
the genetic relations of which probably follow similar 
lines. The blue egg colour in Chilean fowls probably 
arose there as a dominant mutation, as it is not known 
elsewhere. A semi-wild breed of fowls in Costa Rica 
has, however, recently been shown to Jay green eggs, 
probably due to the presenco of factors for both blue 
and brown (see also p. 892 of this issuo of Nature:), 

A Gene affecting Linkage and Non-Disjunction in 
Drosophila . A gene has been known for some time in 
Drosophila melanogaster which affects tho meiotic 
processes of oogenesis. Dr. John W. Gowen ( J . 
Mxpt. Zool.y vol. 05, No. 1) has made a genetical study 
of its action. It is called cIIIG, is present in the third 
chromosome, and practically eliminates crossing-over 
in all the chromosomes. For example, where the 
standard rate of crossing-over is 56-3 per cent it is 
reduced to 0-1 per cent in females homozygous for 
the gene. It is completely recessive to its normal 
allelomorph, since flies heterozygous for it show the 
normal rote of crossing-over. The effect is, moreover, 
confined to oogenesis, but it is well known that 
crossing-over never takes place in the males of 
Drosophila. The presence of this gene also results 
in chromosome irregularities, producing eggs which 
are trisomic or monosomic in one or more chromo¬ 
somes, or are diploid. This factor thus affects the 
mechanism for both linkage and non-disjunction in 
the female. Several genes affecting me i os is in plants 
are now known. A recessive gene prevents chromo¬ 
some pairing hi Datura , and several such factors 
producing pollen sterility are known in maize and 
other plants, as well as genes which affect the shape 


of the meiotic chromosomes. It is thus clear that 
the mitotic and meiotic mechanisms of the cell are 
subject to control through mutations* just as are the 
phenotypic characters of the organism. 

A Jurassic Pycnogomd. Interest in these curious sea- 
creatures, sometimes oalle$i Pantopoda, and dubiously 
placed between Crustacea and Arachnida, woe 
recently revived by Sir Douglas Mawson’s discovery 
of a twelve-legged form, described by Drs. W. T, 
Caiman and Isabella Gordon. Among the forty or so 
genera of Pyonogonida previously known, three had 
five pairs of limbs, but all the others had only four 
pairs. From tho Lower Devonian slates of the 
Rhineland, Broili lately described a oouple of genera 
which he regarded as Pycnogonida, but their reception 
was somewhat doubtful. Now Oberstloutnant Robert 
L6on, when turning the ultra-violet rays on a surface 
of Solnhofn lithographic stone that showed no 
apparent fossil, has observed and photographed the 
luminescent imago of what undoubtedly appears to 
be a Pycnogonid, though other interpretstions are 
not altogether excluded. This, which ho names 
Palceonymplton , would help to bridge the gulf between 
the Devonian and Recent genera, and is of further 
interest as showing five pairs of delicate limbs as 
well as two pairs of what are thought to bo woll- 
developod palps. The description and figures are 
published in Natur und Museum of November 1933. 

A Fungal Parasite of Grasses. Grasses are such 
common plants that one might suppose it would be 
very difficult for a fungal parasite to work much 
havoc upon them. This is true in general, but when 
improved strains of pasture or meadow grasses are 
being raised, they acquire an enhanced value* and 
any damage to them is worth combatting. The 
fungus Epichloe typhina causes considerable damage 
under these conditions, as has recently been shown 
by Miss K. Sampson {Trans. Brit . Mycol. Soc. f 18, 
pt. I, 30-47, Aug. 1933). The most obvious stage of 
this fungus is the fructification, which usually appears 
as a swelling all round the flowering stem. Some 
species of grass, such as Festuca rubra , however* rarely 
produce fructifications, whilst several other species 
harbour tho fungus for years without making any 
fruit bodies. The fungus is an intercellular parasite, 
the small mycelium of which ramifies between the 
cells of almost all parts of the host. Vegetative 
propagation of grasses readily spreads the disease, 
and perennial parts of the host carry it from year 
to year. In experimented plots, control may be 
obtained by removing infected plants as soon as they 
produce fructifications, and plants imported from 
pastures and meadows require very close watching. 

Minor Barometric Oscillations and Rainfall. In a paper 
entitled “A Note on the Rapid Fluctuations of 
Atmospheric Pressure and the Atmospheric Instability 
at Peshawar during 1928 and 1929’* by S. Basu and 
S. K. Pramanik (Sd. Notes India Meteor. Dept*, 
5, No. 53), an attempt is made to investigate 
the possibility of using the indications of the micro- 
barograph for forecasting rain. The grounds for 
supposing that the minor oscillations of atmospheric 
pressure may b© an indication of the lapse-rate (the 
vertical gradient of temperature in the free atmo¬ 
sphere) can be found in an earlier paper by D. Brunt 
(Quart. J . Roy. Meteor, Sac 53,30-32 ; 1227). In which 
the relation between the period of a simple vertical 
oscillation in the atmosphere and the lappa rate is 
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developed mathematically. It is sufficient here to 
note that, under isothermal conditions (lapse rate *» 
0), a particle displaced vertically will perform a 
rapid harmonic motion about its original position, 
and that as the lapse-rate increases towards the dry 
adiabatic rate, the period increases greatly, while 
with super-adiabatic conditions there is instability 
and therefore no restoring force. The practical 
investigation at Peshawar covers the two years 
1928 and 1929, the indications of a Shaw-Dines 
microbarograph being examined in the light of the 
weather recorded at the time. It was found that 
82 per cent of the occasions of measurable rainfall 
were associated with microbaric fluctuations, and 
that out of a total of 218 occasions on which there 
were fluctuations with a jieriod greater than ten 
minutes, 140 were occasions of rain. The connexion 
would, of course, be of little use if it were one of 
simultaneous association only, but this was not the 
case, the average interval between the first commence¬ 
ment of the fluctuations and the subsequent rainfall 
being about six hours. 

Magnetic Test for Welds. The extensive use that is 
now being made of welding for joining metal plates 
together has brought to the front the importance 
of methods of testing welded joints. A usual method 
is to mill out a portion of the joint under test and 
examine it, but this weakens the work examined. 
The X-ray method of investigation is better as the 
joint is not weakened and also the inner structure 
of the welded zone is shown. But it is necessary 
that the operator have considerable skill and ex¬ 
perience. The method occupies much time and the 
expense precludes a continuous routine test. In 
A.E.Q . Progress, No. 3, 1933, a magnetic test is 
described which seems to have many advantages. 
The welded seam is magnetised by two permanent 
magnets, magnetically linked by an iron core. If 
defective spots are present the field is distorted. The 
course of the magnetic field is explored by a probing 
device consisting of an amplifier and headphones. 
A search coil located in the head of the probing 
device is made to vibrato by means of a magnet 
energised from the supply voltage. When the device 
is gilded slowly over the welded seam, any alteration 
in the loudness or tone of the sound produced shows 
that defects are present. The seam can be explored 
rapidly and after a little experience the kind of 
noise produced is sufficient to diagnose the nature 
of the fault. The great advantage of this continuous 
test is that it gives a positive assuranoe as to whether 
the welded seam is faultless or not. Tests like milling 
and X-ray exposures which are made at various 
places chosen at random cannot give such positive 
results. The outfit made by the A.E.G. for testing 
welds can also be used for testing iron and nickel 
for cracks, tempering faults and slag content. 

Strength of Concrete. A paper issued by the Depart¬ 
ment of Scientific and Industrial Research (No. 14. 
H.M. Stationery Office. 2s. net) gives valuable data 
in connexion with the strength of ooncrete, It is 
only within the last few years that it has been 
realised that the expansion due to heat hydration of 
the cement followed by the contraction on cooling 
causes the detrimental oraoks frequently observed in 
large concrete masses. In the United States, the 
sfwoifiedrions for the Hoover Dam enforced that only 
dements witty a low evolution of heat be selected. 
In thia ieport It is shown that the latest results of 
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laboratory tests are corroborated by full-scale tests 
on the evolution of heat in concrete during setting. 
These experiments are the most complete that have 
yet been made in any country. They show that in 
small masses of Portland cement concrete, it is 
desirable to conserve the heat evolved during the 1 
process of hydration in order to accelerate the 
strength development. In mass concrete work where 
high internal temperature may later result in con¬ 
traction tending to the formation of erodes, the 
results confirm the desirability of only using Portland 
cements which have a slow rate of heat evolution. 
With high alumina cement, every effort must be 
made to dissipate the heat evolved as quickly as 
possible. The offecta of cold weather on the material 
have also been investigated. If it be ‘cured’ within 
the yearly range of temperatures likely to occur in 
practice, there is no appreciable variation in its 
strength after 28 days. With high alumina cement, a 
very appreciable falling off in the strength was observed 
when it was matured at temperatures above 68° F. If 
suitable precautions are taken, its initiul high strength 
can be maintained unimpaired. Special precautions 
have to be takon when it is usod in marine work. 

Prevention of Coal Dust Explosions. Explosions of 
coal dust underground are prevented by application 
of stone dust in the workings of collieries. It has been 
assumed that the nature of the incombustible dust 
was immaterial, and that all wero equally effective 
under equal conditions of fineness. In the Safety 
in Minos Research Board Tochnioal Paper No. 79 
(London : H.M. Stationery Office), by T. N. Mason 
and R. V. Wheeler, on the “Inflammation of Coft! 
Dust’ 1 , it is shown that, as compared with the shale 
dust commonly used, limestone and gypsum are 
moro effective in preventing the propagation of 
flame. It is important to have regard to the ease 
with which the dust can be dispersed as a cloud, 
especially after it has been exposed to the atmosphere 
of the mino. In this respect, gypsum is more liable 
to cake than oither limestone or shale dust. 

Rotation Effect in Eclipsing Binaries. The problem of 
determining the axial rotation of stars is somewhat 
simplified in the case of eclipsing binaries, since it is 
possible to approximate to an observation of a limb 
of the primary star whon the other limb is obscured 
by the eclipsing companion. Radial velocities taken 
shortly beforo and after mid-eelipse should therefore 
deviate from the mean in opposite directions. A re- 
determination of the orbit of a Corona has been 
made by D. B. McLaughlin (Pub. Michigan Obs. f 
5, No. 7) with tho object of detecting this effect. 
The radial velocity residuals show the effect very 
strongly, tending to positive values before mid- 
eclipse and negative values after. The semi-amplitude 
of the rotational effect is about 12 km./«ec., from 
which an equatorial velocity of the order of 100 
km./sec. is deduced. Those results confirm the view 
that the diffuse character of the spectral lines is 
due to rapid rotation of the star. The orbit of (I 
Lyr® has been similarly re-investigated by R. A, 
Rossiter (ibid., No. 6). The rotation effect is strongly 
in evidence in this star also, and its elimination from 
the observational material has greatly aided the 
determination of the true orbit. The author finds 
that the observations are now satisfactorily repre¬ 
sented by undisturbed elliptic motion after such 
elimination of the rotation effect, and that the results 
ate conclusive in deciding that no third body exists. 
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Anniversary Meeting 

T HE report of the Council of the Royal Society, 
presented at the anniversary meeting on 
November 30, refers to a grant of £1,500 made from 
the accumulated and current income of the anony¬ 
mous bequest fund to the Assam Medical Research 
Association, in support of a research by Col. J. 
Moriaon, of the Fauteur Institute, Shillong, on the 
preventive treatment of cholera by means of a spixjial 
preparation of bacteriophage. 

During the year the Society received a further 
sum of approximately £9,700 under tho will of the 
late Dr. R. Mossel ; t his has boen added to tho 
Messcl Fund. A sum of £450 has been left to the 
Society under the will of Miss M. >S. Greg ,* and a 
sum of £2,000. with part of the residue of tho estate, 
under the will of the late Sir Dugald Clerk, F.R.S. 

The Council reports that tho policy of appointing 
Yarrow research profeasors has been eminently 
successful, but the financial position of the Yarrow 
Fund is such that tho Council considers that no 
appointment of a successor to Prof. A. Fowler on 
his retirement should be made until tho income of 
tho Fund justifies tho reconsideration of tho appoint¬ 
ment of a third Yarrow Professor ; and that any 
surplus available should be added to the Yarrow 
Reserve Fund with the viow of aiding any Hpecial 
research for which money is urgently required. 

Sir Frederick Gowland Hopkins, in his presidential 
address, referred to the deaths during the past twelve 
months of two foreign members and fifteen fellows. 
He then indicated briefly the work and influence of 
the three Government research councils of Great 
Britain, tho Medical Research Council, the Advisory 
Council of the Department of Scientific and Industrial 
Kosearch and the recently formed Agricultural 
Research Council. Through the work of those bodies, 
men of scionce are now in control of tho scientific 
policy of the country. A survey of progress in various 
branches of science followed, extracts from which 
appoar elsewhere in this issue (p. 878), and Sir 
Frederick then proceeded to the presentation of 
medals. Extracts from his remarks on bestowing 
these honours are printed below. 

Presentation of Medals 

Copley Medal, awarded to Prof. T.^Smith 

Prof. Theobald Smith was director of the Depart¬ 
ment of Animal Pathology of the Rockefeller Institute 
for Medical Research, Princeton, N.J., from 1914 
until 1929. In 1886 with Prof. Salmon he showed a 
new method for producing immunity from contagious 
diseases by inoculating with a dead bacterial vaccine 
killed by heat, thus advocating a principle which 
was re-discovered fifteen years later and has boen 
widely used, notably for making antityphoid vaccine. 
In 1889 he discovered the first known instance of a 
disease of vertebrates transmitted by an arthropod— 
Texas fever of cattle due to a protozoon transmitted 
by a tick. Ho introduced differential tests for 
bacteria based on their biochemical action. In 
1896*98 he clearly, and for the first time, distinguished 
between the human and bovine typos of Bacillus 
tuberculosis and the forms of disease which they 
produce, anticipating Koch's pronouncement in 1901. 

In 1908, with Beagh, Prof. Smith described the 
non-motile variants of oertain pathogenic motile 
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bacteria and their important serological differences. 
He discovered in 1904 the remarkable phenomenon 
known as anaphylactic shock in the guinea pig. In 
1926 he discovered the Very potent effeot of the 
colostrum, the first milk of cows, in protecting calves 
from certain severe infections. He also made other 
notable original observations, suoh os those on the 
growth and toxin production of the diphtheria 
bacillus, and on the production of immunity by 
mixtures of toxin and antitoxin ; he also desoribed 
disease of the cow's udder communicable to man by 
the milk. 

Royal Medal, awarded to Prof. G. I. Taylor 

Prof. Geoffrey Ingram Taylor is distinguished for 
theoretical and experimental researches covering an 
unusually large field, in meteorology Taylor’s work 
on turbulence in the atmosphere has very greatly 
advanced our knowledge, and laid the foundation 
of all future work on the subject. Ho studied tho 
effects of turbulence on the transfer of heat and water 
vapour through the atmosphere and on the variation 
of wind with height above the ground. He investi¬ 
gated the formati(in of fog, supplementing theoretical 
work by hie observations on S.»S. Scotia. He has 
also added to the knowledge of tides. In hydro¬ 
dynamics he obtained tho first (and only complete) 
solution of a ease of hydrodynamic instability in 
a viscous liquid, namely, when the fluid is con¬ 
tained between two coaxial rotating cylinders ; he 
has discovered many interesting phenomena as¬ 
sociated with bodies moving through rotating 
liquids (in which surface effects are of minor import¬ 
ance) ; he has developed the theory of completely 
developed turbulence, in which statistical methods 
can be applied ; and he has made very important 
advances in tho theory of compressible fluids. 

Taylor has rendered important services to metal¬ 
lurgy by his studies of tho plastic deformation of 
metals, both in tho form of single crystals and in 
the mass. In the Bakerian lecture of 1923, in 
collaboration with Miss C. F. Elam, he gave the first 
explanation of the? mechanism of distortion of singlo 
crystals of aluminium, and determined tho plane on 
which slip occurs, Tho plastic deformation of metals 
has now boon studied by a number of investigators, 
but the foundations have been largely established 
on the basis of Taylor's work. Its essential feature 
has boen the application of exact geometrical methods 
to the determination of tho orientation of slip in 
metals, making use of X-ray and other measurements. 

In a rocont paper he has laid foundations for a 
rational theory of the strength of materials—hitherto 
a purely empirical science. 

Royal Medal, awarded to Mr. P, P. Laidlaw 

During a period of twenty-five years Mr. Patrick 
Playfair Laidlaw has made an important series of 
contributions to knowledge over a wide field of 
medical science. Even in his first publication be 
showed originality when he demonstrated that the 
stability of iron in the haemoglobin molecule was 
dependent on the presenoe of oxygen, a fact of great 
significance in subsequent investigations on hemo¬ 
globin chemistry. Following this work, he published 
a number of papers on the action of various drugs, 
and especially the natural bases, from a pharmaco- 
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logical aspect. Thus with Dale he described the 
pharmacological action of histamine, demonstrating 
the physiological nature of histamine shock and tho 
extension of the results to surgical shock. The work 
was revolutionary in demonstrating tho part played 
by the capillaries in circulatory phenomena. 

At a later stage Laid law turned his attention more 
particularly to the study of micro-organisms and 
related problems. He was tho first to uso spongy 
platinum and hydrogen in the anaerobic cultivation 
of bacteria. With Dobell he discovered a method 
for growing Entamoeba histolytica in vitro and also 
solved the problem as to how emetine acts in curing 
amoebic dysentery. With Dunkin he undertook an 
investigation into tho cause, prevention and cure of 
distemper, one of the most successful investigations 
in medical science. 

In a recent extension of this work, in co-operation 
with Wilson Smith and Andrewes, Laidlaw has 
shown that a virus can be transmitted to the ferret 
from cases of human infection diagnosed as influenza, 
and has thus discovered a technique for its further 
study. 

Davy Medal, awarded to Dr. W, H. Mills 

Dr. William Hobson Mills is distinguished for his 
outstanding contributions to stereochemistry and to 
our knowledge of the cyanine dyes. Ho has made 
important observations in many brandies of descrip¬ 
tive chemistry and lias extended, especially, the 
theory of stereochemistry and strengthened its 
foundations by the devising and the performance of 
carefully planned experiments. In the most elegant 
manner he has demonstrated tho occurrence of 
molecular dissymmetry in some of the most interesting 
cases predicted by theory, but, prior to his work, 
unconfirmed in the laboratory. 

By his resolution of the oxime of kotohexahydro- 
benzoio acid, Mills not only justified in a new way 
a prediction of van’t Hoff but also furnished con¬ 
vincing evidence of the validity of the Hantzsch- 
Wemer theory of the configuration of tlie oximes. 
Later he explained the existence of stereoisomerism 
in cortain diphenyl derivatives by an ‘obstruction’ 


hypothesis and ho brilliantly justified his views by 
predicting and demonstrating a similar phenomenon 
in the naphthalene series. 

Mills has also developed the theory and practice 
of spirocyclic compounds of several very different 
kinds, and he has added a number of elements to 
the list of those which, acting as a central polyvalent 
atom, are known to give rise to enantiomorphism. 

Hughes Medal, awarded to Prof. E. V. Appleton 

The Heaviside layer, or reflector of electromagnetic 
wavos in tho upper atmosphere, was originally 
postulated to explain the bonding of such waves 
round tho earth’s curvature. Appleton, in collabora¬ 
tion with M. A. F. Barnett, J. A. Ratcliff and others, 
has brought it within the range of detailed experi¬ 
mental examination. Working over a moderate 
distance of the order of 100 kilometres, he was able to 
examine the interference between the direct ray, and 
tho ray reflected from tho layer, by noting the 
successive intensity maxima as the wave-length of 
the sending station is varied continuously over a 
small range. In this way tho height of the main 
reflecting layer is established to be about 100 kilo¬ 
metres, though at night it is found to be somewhat 
greater. Evidence was also found of a higher reflect¬ 
ing layer, situated at 180 kilometres, which has come 
to be known as the Appleton lay or. In some of the 
experiments the horizontal distance was only 18 
kilometres, so that tho reflected ray came nearly 
straight down. 

Appleton has shown that ionisation penetrates 
downwards, and tho height of tho reflecting layer 
becomes loss as the sun rises. During the night the 
number of free electrons diminishes, and the reverse 
process can be traced. 

In a further important series of experiments 
Appleton and his collaborators have shown that the 
downcoming electric waves from the Heaviside layer 
are elliptically polarised in a loft-handod sense. This 
lie connected with tho modification in the motion of 
the ions (electrons) by the earth’s magnetic field, and 
predicted a right-hand polarisation in the southern 
hemisphere, a prediction since confirmed. 


The Divine King in Africa 


''HE death of the Divine King, which may well 
be regarded as the central picture of Sir James 
Fr&zor’s shield of Achilles, has been considered by 
Prof. Morefc alone among tho Frazer lecturers, and 
he had concerned himself especially with the 
Egyptian evidence. Prof. C. G. Seligmon mode it 
his object to repair this omission in his Frazer 
lecture entitled “Egypt and Negro Africa : a Study 
in Divine Kingship”, delivered in the University of 
Liverpool on November 30. He reviewed the evidence 
which he and his colleagues have collected in Africa, 
with the view of shedding new light on the subject, 
oonftning himself to the position of the Djvine King 
in living cultures. 

In the Sudan in tho winter of 1909-10, Prof. 
Seligman and his wife were able not only to obtain 
evidence concerning the existence and killing of the 
Divine King among two great Nilotic tribes—tho 
Skilluk and Dinka—but also in the case of the former, 
they were given an account of the installation of the 
new kin®, part of the ceremony providing the actual 
meolumj#m Whereby the divine spirit immanent in 


the Skilluk king was passed on to his successor. 
Further evidence has boon obtained from tho Dinka 
and Skilluk, and also from the Nuer, by Prof. Evans- 
Pritchard, and our knowledge has been much in¬ 
creased by the work of Mr. O. K. Meek in West 
Africa. 

On the basis of this matorial, it is possible on one 
hand to set fortli an account of at least a portion of 
the recently acquired knowledge concerning Divine 
Kings in Africa, and then to estimate whether tho 
existence of those rulers is to be regarded as due to 
the survival in different parts of Africa of the beliefs 
of a very old immigrant Caucasian stock, the Hamites, 
of whom the proto-Egyptians were themselves a 
branoh, or whether the beliof is to bo considered as 
specifically Egyptian in origin and as having spread 
from Egypt by culture contact. 

The evidence is derived from (1) the Nile Valley 
south of Khartum, here including the tribes from the 
neighbourhood of the great lakes ; (2) Nigeria and 
the adjoining parts of West Africa ; and (3) parts 
of East and South Africa inhabited by Bantu tribeeu 
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The two great geographical areas of the Nile Valley 
and West Africa, inhabited, one by an eastern 
Nilotic and predominantly Negro Hamit io popula¬ 
tion, the other by a great mass of predominantly 
forest Negroes, show a most striking community in 
ideas and customs. There can scarcely be any doubt 
that a number of the traits common to Ancient 
Egypt and the western aroa arose in Egypt and 
were pussed on to the negroid tribes of the Nile 
Valley and the Negroes of the Congo. The evidence 
whether they were further transmitted from the 
Congo to Nigeria is much less clear, although it can 
scarcely be doubted that Egyptian influence some¬ 
times did reach West Africa. 

Summarising the facts, however, there aro certain 
main conclusions to which they load. At a remote 
period of more than 5,000 years ago, in that part 
of the Nile Valley now called Upper Egypt, tho king 
or tribal loader among the pre-dynastic Egyptians 
was particularly associated with vegetation, the 
cultivation of the crops and the welfare of tile 
land. This king, there is reason to believe, was slain 
ceremonially when he had reigned for a certain 
number of years or when ho had grown old. Whether 
this be so or not, at any rate during historical times, 
a group of ceremonies known as the aed festival was 
performed, which had for their purpose the confirma¬ 
tion of tho king in his kingship (re-investiture) and 
probably rejuvenation. These too can be traced 
back to pre-dynastic times. 

There is abundant evidence for tho direct extension 
of Egyptian ideas, beliefs, art-forms and technical 
devices southwards for some distance up the Nile 
Valley. To the south, among the Negroid tribes of 
the Nile basin, we find at the present day kings who 
are especially associated with the welfare of the 
crops, herds and people and those kings may either 
be killed ceremonially on showing signs of ill-health 
or senescence (Skilluk), or after a number of years 
at their own request (Dinka). Sometimes such kings, 
though concerned with the welfare of the crops, are 
not killed (Nuer, Latuka); sometimes a ‘confirma¬ 
tion* or 'rejuvenation’ ceremony is performed for 
their benefit (Baganda). Among a neighbouring 
tribe, tho Bakitara, the most prominent feature of 
the aed festival, tho shooting of arrows towards the 
cardinal points, constitutes a rite at the installation 
of the king, which is repeated annually at the 
beginning of the year. 

In spite of these amazing resemblances, chrono¬ 
logical factors forbid us to believe that the Divine 
Kings of the Sudan are directly due to Egyptian 
influence. Rather must they be regarded as examples 
of an old and widespread Namitic belief, though 
there has become attached to them through Egyptian 
influence a number of specifically Egyptian rites suoh 
as the aed ceremony. 

Turning to West Africa, we find Divine Kings in 
their typical form in a group of tribes (Jukun, etc.) 
with sun-worship and a ceremony corresponding to 
the aed. Here the quality of the Divine Kings con¬ 
forms more closely to the Egyptian agricultural 
pattern than it docs in the Nile Valley, where the 
concern of the tribesmen for their cattle may have 
diminished their interest in agriculture. But here 
again it must be recognised that we are dealing not 
with the transmission of a specifically Egyptian 
custom, but with an older Hamitic belief, which did, 
however, reach West Africa from the east, that is, 
from theneighbourhood of the Great Lakes, via the 
Congo. 4 


Speculating on the deeper significance of the 
beliefs and ceremonies, more weight. Prof, Seligman 
held, should be given to the complicated installation 
ceremonial ritual of the Divine King titan had been 
done in the past, for it is in the installation and 
rejuvenation ceremonies that there is especially the 
©motional projection upon the Divine King of his 
peoples’ deepest desire for life, fertility and prosperity. 


University and Educational Intelligence 

Cambridge. —Prof, H. A. Harris has been elected 
professor of anatomy as from October 1, 1934, in 
Hucccssion to Prof. J. T. Wilson, who will retire on 
that date. Prof. Harris is at present professor of 
clinical anatomy at University College, London. 

Prof. W, Heisenberg, of tho University of Leipzig, 
has boon appointed »Scott lecturer for the year 1934 
and Prof. G. von ^evosy, of the University of 
Freiburg i. Br., for the year 1935. 

A. K. TJatt has been elected to the Gwynaeth 
Pretty studentship. 

Tho George Henry Lewes studentship in physiology 
has been awarded to Dr. John Burnaston Bateman. 

London. —The celebration of the one hundred and 
tenth anniversary of the foundation of Birkbeok 
College will be held on Wednesday, December 13. 
The foundation oration will be delivered by Col. John 
Buchan at 8.15 on “The Margins of Life”. Admission 
is free. 

Oxford. —In convocation on November 28, the 
honorary degree of D.So. was conferred on Prof. 
Arthur Thompson, who is about to resign the chair 
of human anatomy, which he has held for nearly 
fifty years. The Public Orator in presenting him 
referred to his eminent services to the Medical School in 
Oxford, to his professorship of anatomy at the Royal 
Academy, to hia achievements as an anthropologist, 
and to his skill as an artist. 

Congregation has also approved the preamble of a 
statute providing for the addition of ‘entomology* to 
the style of the Hope professorship of zoology. 


The annual conference of tho Geographical Asso¬ 
ciation will be held at the London School of Economics 
on January 3-6. The presidential address will be 
delivered on January 3 by Prof. P. M. Roxby, Rankin 
professor of geography in the University of Liverpool, 
on “China as an Entity—the Comparison with 
Europe”. Lectures will be delivered by Prof. J. D. 
Greene, Dr. J. H. Hutton, Prof. G. C. Allen, Prof. J. 
Coatman, Commander L. C. Bemaochi, Dr. S. W. 
Wooldridge, Mr. D. L. Linton, and Prof. Julian 
Huxley. Two discussions have also been arranged : 
for teachers in primary schools, on “The Place and 
Problems of Local Geography”, to be opened by 
Mr. J. C. E. Rogers ; for secondary schools, on 
“Suggestions for a First School Certificate Geography 
Syllabus”, Ho be opened by Mr. J. A. Mortlock, 
Further information concerning the conference can 
be obtained from the Clerk, Geographical Association, 
c/o Municipal High School of Commerce, Princess 
Street, Manchester, 1. 

The twenty-second Conference of Educational 
Associations will be held at University Collage, 
Gower Street, London, W.CJ, on January 1-8, under 
the presidency of Dr. Geotge Dyson. On January!, 
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Dr. Dyson will deliver his presidential address 
entitled “Education for Life’*. A joint conference 
on “The Failure of Modem Science Teaching to 
Develop an Adequate Cultural Background to Life” 
will be held on January 4, when the principal speakers 
will be Prof. Julian Huxley, Mr. St. John Ervine and 
Sir Arnold Wilson. Among the lectures to be given 
before the large number of societies and associations 
taking part in the Conference are “Experimental 
Work on Heredity”, by Dame Helen G wynne - 
Vaughan (School Nature Study Union), and “Biology 
and the School Curriculum”, by G, W. Olive (British 
Social Hygiene Counoil—Educational Advisory 
Board). Further information can be obtained from 
the Conference Secretary, 29 Gordon Square, London, 
W.C.l. 

The thirty-fourth annual meeting of the Science 
Masters' Association will be held in the Chemistry 
Department of the Imperial College of Science and 
Technology, South Kensington* London, on January" 
2-5 ; evening meetings will be held at King’s College 
of Household and Social Science, Campden Hill 
Road, London. The following lectures have been 
provisionally arranged : H. T. Tizard, “Science and 
the Industrial Depression” ; Prof, E. N, da C. 
Andrade, “New Experimental Work in Sound” ; 
Prof. H. V. A. Briscoe, ”Valency” ; Dr. Allan 
Ferguson, “Some of London’s Contributions to 
Science” ; Mr. J. Ramsbottom, “Fungi” ; Prof. A. 
Brammall, “Geochemistry applied to the Genetic 
Study of ‘Hybrid’ Rock Types” ; Dr. H. Spenoer 
Jones, “The Structure of the Universe” ; Prof. R. A. 
Fisher, “Adaptations and Mutations” ; Mr. H. Harie, 
“Polarisation of Light and its Applications to Photo¬ 
elasticity”. A discussion on School Certificate science 
will be held. It is also proposed to make'a special 
feature of the exhibition of members’ apparatus ; in 
the event of a member not being able to attend the 
meeting, apparatus may be sent to the Secretary. 
Further information can be obtained from Mr. H. G. 
Lambert, Shirley Comer, Boden Road, Hall Green, 
Birmingham. 

The modem universities’ shortcomings have been 
discussed in a series of articles in reoent issues of the 
Universities Review. In the October issue there is an 
article entitled “Suggestions for a Reformed Uni¬ 
versity Curriculum” based on the assumption that 
the aim of university education is to further human 
welfare by equipping the best minds for effective 
intervention in the philosophical and practical 
problems of to-day, that university studies ought to 
be fitted into schemes framed in accordance with this 
aim, and that inasmuoh as they are turning out year 
by year large numbers of graduates who are quite 
uneducated, the universities are failing deplorably in 
their mission. On the scienoe side, all undergraduates 
should receive, it is contended, a general scientific 
education, either a natural philosophy course, 
humanised by, for example, work [in the history 
and philosophy of science and by suoh co¬ 
ordination as the linking up of mathematics with 
statistical science and economics, or a biological 
course treated with definite reference to fundamental 
modem problems. Specialised study should be per¬ 
mitted only after graduation and should in every 
Case be “the activity of a mature mind stimulated 
by % real {lesfre to know” instead of, as happens too 
often, “amassing a deal of useless information that 
wffl be promptly and rightly buried in the recesses 
of the university library”. 


Calendar of Nature Topics 

December Frosts 

December, the first month of winter, is often 
traditionally associated with frosts. Actually, in 
England, December is not so cold as either January 
or February, the average temperature at Greenwich 
over a period of 90 years having been just above 
40° F., while the historic frosts of the seventeenth 
to nineteenth centuries did not usually begin until 
January. The most notable exception was the in¬ 
tensely cold month of December 1879 in western 
Europe. In the British Isles the chief characteristic 
of December is the frequency of rain, which, at most 
places, is greater than in any other month, though 
the actual amounts which fall may be less than in 
October or August. In the French Revolutionary 
Calendar of 1793, the period November 21-December 
20 was the month Frimavre , but this refers rather to 
the formation of hoar-frost on the ground at night 
than to the occurrence of temperatures persistently 
below freezing point. In December, the air still 
contains a large amount of water vapour, while 
clear calm nights are cold enough for the ground to 
fall below 32° F., and under these conditions the 
deposits of hoar frost may be heavier than they are 
later in the winter when the temperature is lower. 

Halcyon Days 

In Virgil’s “Georgies”, Book 1, appears a reference 
to the fourteen halcyon days, which he describes as 
beginning on December 11. The legend relates to 
the myth that the lovers Goyx and Aloyone were 
changed into kingfishers or halcyons by the gods for 
their presumption. Kingfishers were formerly 
supposed to construct nests floating on the sea, and 
their breeding time is near the winter solstice. Hence 
from about seven days before to seven days after 
the solstice, through the influence of Aeolus the wind 
god, father of Alcyone, all gales ware hushed and 
the sea calmed so that the lovers’ floating neat might 
not be injured by the waves or carried out to sea. 
The wind data for examining this belief are not 
readily available, but while periods of fine weather 
sometimes occur in the Mediterranean in winter, it 
is unlikely that they are especially frequent during 
the legendary poriod. ‘Halcyon days* was later ex¬ 
tended to include any period of fine calm weather. 

Seasonal Variations in Tropical Animals 

In a general way, it appears to be true that sexual 
rhythms associated with the seasons, such as are 
familiar in temperate regions, do not occur amongst 
tropical animals. Nevertheless, the seemingly 
uniform tropical breeding season has, at any rate 
in cases which have been carefully investigated, an 
indication of minor cycles not definitely associated 
with temperature. The case of the common toad of 
southern Asia (Bufo mdano&tictus) has been investi¬ 
gated by Gordon Alexander by morphological 
methods ( Univ , Colorado Bull., 33,195; 1933). It has 
been suggested that in certain areas November marks 
an increase in sexual activity, while Boulenger and 
Flower state that in the Malay Peninsula the breeding 
season is in Maroh and April. Alexander dissected 
the gonads of sixty-eight specimens from Bankok, 
and examined externally several hundreds of indi¬ 
viduals from China ; he found that the ovary weight 
was greatest in November; that although the 
breeding season extended through all t^gjowuths 
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of the year with the possible exception of October, 
a larger number of breeding females occurred from 
November to January, and that a secondary period 
of heightened breeding activity occurred during 
March and April. 

Late Stay of British Migrant Birds 

The Phonological Committee of the Royal 
Meteorological Society, which has just presented its 
forty-third annual report, the annual phonological re¬ 
ports of the Irish Naturalists' Journal, and local reports, 
such as those of the Yorkshire Naturalists* Union, have 
added to knowledge of the dates of arrival and 
departure of British migrant birds. Every year a 
number of abnormally late migrants, especially 
cuckoos and swallows, are reported, while the ohiff- 
chalf and other warblers have been recorded wintering 
in England. The 12 years' avorago Royal Meteoro¬ 
logical Society record for the last call of the ouokoo 
is June 2S, but the dates of departure of young 
cuckoos seem more difficult to collect. A specimen 
of the year in the Natural History Museum was 
shot in Cheshire on December 26, 1928 ; another 
was recorded in Devonshire on December 23, 1913 ; 
in Wiltshire, specimens on Docembor 3, 1916 and 
1921 ; and in 1925, one from Kent on January 6, 
November cuckoos and swallows occur frequently, 
though the 35-years’ average date for the last swallow 
in the Royal Meteorological Society records is 
October 5. British Birds recorded a swallow from 
Hartford, Cheshire, on December 4 and 5, 1929. 
Out of 341 observers’ dates for the last swallow in 
Britain in 1932, 11 were November records (Pheno- 
logical Report, 1932) ; out of 361 records for 1931, 
7 were November dates, and of 282 records for 1930, 
18 were November dates. 

The European Wolf 

One of the features of the winter in villages in 
eastern France, Russia and other parts of Europe is 
the appearance of wolves from their forest habitats 
during severe weather. In Europe, the wolf has dis¬ 
appeared from the British Isles and central and 
northern Germany within comparatively recent 
historical times. Wolves were abundant in Yorkshire 
in the reign of Richard II, and in Ireland during 
CromWell's time. Harting (“Extinct British 
Mammals") gives evidence to show that wolves were 
not .exterminated in England until close on the 
fifteenth century, and in Scotland about 1743, while 
Sir J. E. Tennant gives the last Irish record so late 
as 1766, in Co. Kerry, and Richardson, 1770. There 
wore sufficient wolves in Cheshire in 1302 to trouble 
the deer forests and necessitate the construction of 
special traps ( Proc . Hist. Soc. Lancs and Cheshire , 43- 
44), An ancient tax made the subdued Welshmen de¬ 
liver annually, instead of money, 300 wolves’ heads to 
the king, and in four years the country was said to 
have become comparatively free from wolves. 

With the exception of the antarctic wolf of the 
Falkland Islands (Cants antarcticus), true wolves 
are restricted to the northern hemisphere, and in 
Europe there is, as in American wolves, a marked 
variation in colour: those of the northern regions 
being lighter than those of the southern, blackish 
wolves being not uncommon in Spain. In the winter 
invasions of European villages, human lives are 
sometimes taken ; in 1875, 161 persons were killed 
by wolves in Russia (Lydekker). Merriam has 
described a small pack sometimes killing hundreds 
of deer in the Adirondack region. 
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Societies and Academies 

Edinburgh 

Royal Society, Nov, 6, 1933. A. Graham : Cruci¬ 
form muscle of lamellibranchs. In bivalves belong¬ 
ing to the families Tellinidae, Semelida, Asaphidfe, 
Donacida and some Solepidee, there oocurs a special 
cross-shaped muscle linking the two pallial edges at 
the base of the inhalant siphon, regarded by its 
discoverer, von Ihering, as an accessory adductor. 
It is now shown that in association with each half 
of the cross is a ciliated pit, beneath which lies a 
small ganglion. Contraction of the muscle draws 
water into the pits and the whole acts as a water¬ 
testing apparatus. On the basis of their possession 
of this organ, the Solecurtinae are removed from the 
Solenidse and made a new family. A. G. Nichotxs : 
Developmental stages of Euchaeta norvegiea , Boeok. 
This includes a description of all the stages in the 
development of this large marine copepod, which 
is found in the deep waters of the Firth of Clyde. 
The young stages wore reared in the laboratory and 
later stages were taken from the plankton. A. P. 
Ohr : Weight and chomieal composition of Euchaeta 
norvegiea , Boeok, This animal has a high proportion 
of fat and is potentially a rich food for fish. The 
adult females are very much heavier than the males, 
which are about the same weight as males and 
females in the pre-adult stage. Ivan M. Lamb : 
Morphology and cytology of Puccinia Prostii , Moug. 
This is a micro-form occurring on TvXvpa sp. The 
dikaryophase is initiated at the base of the bases 
of the teleutospore fundaments by cell fusions and 
nuclear migrations. The diploid hyphee thus formed 
are 5-6 cells long and their terminal celts form the 
teleutosporee; nuclear fusion takes place in the 
latter. During nuclear division a spindle is formed 
but no individual ohromosomes were distinguished. 
Teleutospores kept under favourable conditions failed 
to germinate in the spring and it is suggested that in 
Great Britain the rust spreads solely by a systemic 
mycelium. T. Nicol : Reproductive system in the 
guinea pig ; post partum repair of the uterus and 
the associated appearances in the ovaries. Variation 
in the rate of repair of the endometrium after parturi¬ 
tion is analysed. It is shown that repair in a normal 
animal not re-impregnated was completed in 4J— 
days post partum ; if impregnation had occurred, 
repair was accelerated, the acceleration not being 
due apparently to ovarian conditions, but probably 
to the presence of the fertilised ovum. In animals 
in which normal ovulation had not occurred, post 
partum repair was delayed. The examination of the 
associated ovaries led to the conclusion that the 
delay was due to the absence of young corpora lutea, 
the possibility of failure of action of the pituitary 
hormones not being ignored. A. C. Aithrn ; (1) 
Fitting polynomials to weighted data by least 
squares. (2) Fitting polynomials to data with 
weighted and correlated errors. These papers con¬ 
clude the author’s work on passing polynomial curves 
as near as possible to given points by least squares. 
The first paper follows the lead of Tchebyohef up to 
the point of obtaining a set of equations involving 
moments of data and moments of weights. For 
solving these equations the author suggests a new 
scheme by which the desired polynomials and residual 
errors are produced by a uniform repetitive process, 
well suited to practiced work. The final paper under- 
takes the more difficult question of oorrelafced errom. 
Here the principle of least squares must beextended. 
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The author solves the problem by introducing 
polynomials orthogonal in an extended sense, in 
which a quadratic expression replaces the usual sum 
of squares. The desired solution is then obtained 
with comparative theoretical ease. The practical 
application, though straightforward, is naturally 
rather tedious. R. Grant : Physiology of repro¬ 
duction in the ewe. (1) Observations on Scottish low¬ 
land sheep; together with an analysis of the in¬ 
fluences of internal and external factors upon the 
oestrous cycle. The hormonal conditions governing 
the cycle are discussed. Inter-oestrum is regarded as 
a period of luteal activity. (2) Changes in the vagina 
and cervix: a description of the macroscopic and 
microscopic changes in these organs during the 
complete reproductive cycle, and a discussion of their 
hormonal basis and significance. 

Paris 

Academy of Sciences, October 23 (C.tf., 197, 877- 
952). A. Demoulin : The R and T\ transformations. 
L£on Pomey : An application of the theory of 
unicursal involutions to cubios and to quartics. 
Finikoff : The pairs of surfaces the asymptotes of 
whioh correspond and which, at corresponding 
points, have the same Wilozynski directrices. Claude 
Chev alley and Ren£ de Possel : A theorem on 
completely additive functions of ensembles. J. 
Karamata : Theorems of Tauberian nature. 
Raphael Salem : Fourier’s series. G. Cerf : Partial 
differential equations with two variables of the form 
F[G(z)) « 0. D. Michnevitch ; The structure of 
partial differential equations of the first order with 
one unknown function. S. Nlotine ; A principle 
of diminution of the resistance to the advance of a 
body in a fluid. L. Sackmann : The evolution of 
the regimes of flow between parallel glass walls as 
a function of the distance betweon them. D. Ria- 
BOUCHINBKY : The phenomena of striation of the 
limiting layer, V. Volkovisky : Aerodynamic 
spectra at supersonic velocities. Ch. Bertaud : 
Researches on the movement of the A stars. Albert 
Nodon : The terrestrial repercussions of the varia¬ 
tions of solar activity. The active foci, detected by 
electrical and magnetic observations and barely 
visible, must be regarded as causing the greater 
part of the electrical, magnetic and atmospheric 
disturbances. Nicolas Kryloff and Nicolas 
Boqoliuboff : Some general properties of resonances 
in non-linear mechanics. AndrA Foal : A new 
method of measuring the flow of fluids by the 
application of thermoelectric phenomena. The oold 
junctions of a series of thermocouples are in thermal 
contact with the tube containing the fluid in motion, 
whilst the hot junctions are heated to a controlled 
temperature. The variation of the thermoelectric 
potential is a function of the rate of flow of the 
fluid. H. R. Crane, C. C. Lauritsen and A. Soltan : 
A new artificial source of electrons. Lithium chloride 
and beryllium were bombarded with a mixture of 
light and heavy hydrogen ions containing 5 per 
cent of the tatter, and also with hydrogen ions from 
ordinary water; curves cue given showing the 
disintegration of the lithium and of the beryllium 
by the hydrogen ions as a function of the accelerating 
voltage. Jean Thibaud s Study of the physical 
properties of the positron. W. Schumacher : The 
meehanioal effects observed in the sudden super¬ 
heating of Lead azide in a vacuum. Mercury fulminate 
and lead azide behave differently when suddenly 
heated in a vaouum : the former disintegrates without 


explosion, the latter explodes. Jacques Lefol : 
The hydrated calcium aluminates. Curves are given 
showing the loss of water as a function of the tem¬ 
perature of calcium aluminates prepared in different 
ways. D. Libermann : The preparation of the salts 
of trioxytriarylsulphonium. D. Ivanoff and I. 
Paounoff : A new complex organomagneaium 
derivative, p-mognesyl-phenylaoetonitrile. In the 
study of the reaction between benzyl cyanide aqd 
the magnesium compound RMgX, the formation of 
the compound PhCH(CN)MgX was proved indirectly 
by treating with carbon dioxide and separating the 
acid PhCH(CN)COjH. Ed. Saurin : The marine' 
Lias and Trias of north-eastern Cambodia and of 
Darlac. P. Fallot and L. Donoibux : The Flysch 
of the Spanish Rif. J. Juno and A. Jeannkt : The 
geology of the Kaftan-Kouh (Persia) chain. J. 
Cuvillier : The presenoe of Orbitolites complanatus 
in the layers of passage from the middle Eocene to 
the upper Eocene in Egypt. J. Raymond : The 
kinesis of the ascua of Pyronema confluene . Philippe 
Hagene : The production of heat by the contact of 
dry earth with wator. Maurice Quendiao : The 
localisation of the tannic substances in the ligneous 
tissue of the chestnut tree. J. Bran as and J. Dulao : 
The mode of action of cupric mixtures at the moment 
of their uao. Fernand Mercikb and L. J. MerCier : 
The combinations of sparteine and the cyclic substi¬ 
tuted barbituric acids. Description of tho preparation 
and properties of sparteine ethylphenylbarbiturate 
and methylphonylbarbiturate. Only the neutral 
compounds are well defined, the neutral ethylphenyl- 
barbiturate of sparteine being the most stable. G. 
Roussel and Mme. Z. Gruzewska : The iron in the 
liver of the foetus of the calf. The existence of reserve 
iron and the variations in foetal livers in the course 
of foetal life are confirmed. L£on Binet and Jean 
Pautrat : The plasmatic phosphatase in cases of 
pulmonary tuberculosis. Phosphatase, tho ferment 
concerned in processes of calcification, is clearly 
shown to be present in increased proportions in 
patients affected with fibrous pulmonary tuber¬ 
culosis. Erwin Chargaff : The carotinoids of 
bacteria. Ch. Dh6r 6 : The fluoresoence spectra of 
hypericine and of myooporphyrine. These two pig* 
ments give identical fluorescent spectra : it has been 
shown previously (H. Fischer and R. Hess) that 
their absorption spectra are also identical. V. 
Chorine and R. Gillier : The mechanism of 
Henry’s reaction in malarial infection. 

Melbourne 

Royal Society of Victoria, September 14, Walter 
Hanks : The Tertiary sands and older basalt of 
Coburg, Pascoe Vale and Campbell field : The older 
basalts of the area are described and the Tertiary 
sands are separated into pre-older basaltic leaf-beds 
and Lower Pliocene bods. Localities from whioh 
fossils have been secured are recorded. The altera* 
tions in drainage from older basaltic times through 
newer basaltic times are discussed. Helen T, 
Paterson : Notes on some Tertiary loaves from 
Pascoe Vale : Leaf-bearing clays in the Moonee Ponds 
Creek containing plant remains of the ‘brush’ type 
of vegetation, together with forms resembling 
eucalypts and Banksios. The determinations include 
the gefiera Nothofagus, Ficonium , Magnolia, Lomatia , 
Nepheltiea, Pomaderria , Bombax, Eucalyptus, Ango - 
phora and Oordia . These impressions resemble types 
of leaves recorded from Narraoan and Berwick in a 
s imilar pre-older basaltic series. 
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Forthcoming Events 

[Meetings marked with an asterisk are open to the public,] 

Monday, December 11 

Royal Geographical Society, at 5.—Lieut. J. 8. A» 
Salt: “Plotting the Vertical Photographs from the 
Mount Everest Flight”. 

Royal College of Science, at 5.30.—Dr. ft. M. Craig : 
“Geology in the Service of Man” (Swiney Lectures. 
Succeeding lectures on December 13, 16, 18, 20, 22, 
January 3, 5, 8, 10, 12 and 15.)* 

Tuesday, December 12 

British Institute, at 8.15—(at University College, 
Gower Street, W.C.l).—Prof. W. D. Ross : “Plato and 
Aristotle in Relation to Modern Thought” (cards of 
admission from the Director of Studies, University 
Hall, 14 Gordon Square, W.C.l).* 

Pharmaceutical Society, at 8.30—Bernard F.Howard: 
“Cinchona and Civilisation” (Harrison Memorial 
Lecturo). 

Wednesday, December 13 

BirkbeCx College, at 8.15.—Col. John Buchan : “The 
Margins of Life” (Foundation Oration). 

Thursday, December 14 

Royal Society, at 4.30.—Discussion on “Heavy 
Hydrogen” to be opened by Lord Ruthorford. 

Friday, December 15 

Royal Institution, at 9.—Dr. Kenneth Lee : “Industrial 
Research : a Business Man’s View”. 


Official Publications Received 

Great Britain and Ireland 

The British Mycologtca) Society Transactions. Edited by J. 
Kamsbottom, B. F. Barnes and II. Worn*aid. Vol. 18, Bart 2, 
Novemlwr B. Pp. 0B-118. (London : Cambridge University Press.) 
7 1. 0d. 

Institute for Research In Agricultural Engineering : University of 
Oxford. Abstracts of Current Literature and Notes. No. 0, October. 
Bp. 11. (Oxford.) 

County Council of the West Hiding of Yorkshire. Twenty-ninth 
Annual Benoit of the Education Committee for the Year ended 31st 
March. 1033. Pp. 45. Handbook of the Education Committee. 
Part 2: High Education. Section 10: Regulations relating to 
Scholarships and Exhibitions and the Training of Teachers, 1934. 
Pp. 111+44. Report on the Examination for County Minor Scholar¬ 
ships, 1933. Pp. 31. (Wakefield.) 

League of Nations. Conference for facilitating the International 
Circulation of Films of an Educational Character (Geneva, October 
Bth-Uth, 1033). Convention for facilitating the International Cir¬ 
culation of Films of an Educational Character. (C. 588. M. 274. 1933. 
XII.) Pp. 16. ad. Final Act. (C. 689. M. 276. 1933. XII.) Pp. 
16. W. (London : George Allen and Unwin, Ltd.) 

Proceedings of the Royal Society of Edinburgh, Session 1032*1933. 
Vol. 63, Part 4, No. 22 : Studies on the Gametogeneals of Stenophylax 
tteUatu*, Curt. (Trichnptera).—Oogenesis. By Dr. R. A. R. Gresson, 
Pp. 822-346+2 plates. (Edinburgh : Robert Grant and Son ; London : 
Williams and Norgate, Ltd.) 2*. 0d. 

The Journal of the Institution of Electrical Engineers. Edited by 
P. F. Rowell. Vol. 73, No. 443 November. Pp. 457-644+ xvili, 
(London : E. and F. N. Spon, Lta.) 10*. 6d. , 

The Physical Society. List of Officers and Members, corrected to 
October 1. 1033. Pp. 20. (London.) 

The Institution of Electrical Engineers. List of Corporate Members, 
and of Non-Corporate Members. Including a List of Names arranged 
Geographically : corrected to 1st September 1933. Pp. 490. (London.) 
k Imperial Agricultural Bureaux. Index Veterinarius. 1033. Vol. 1, 
No. 1. Pp. 804. (WcybrUige : Imperial Bureau of Animal Health.) 

university of Cambridge : Solar Physios Observatory. Twenty- 
first Annual Report of the Director of the Solar Physic* Observatory 
to the Solar Physios Committee, 1032 August 1—1933 July 31. Pp. 3. 
(Cambridge.) 

Imperial Bureaux of Animal Genetics. Tho Technique of Artificial 
insemination. With an Introductory Chapter by Dr Arthur Walton. 
Pp. 66. (Edinburgh and London : Oliver and Boyd.) 2«. 6 d. 

The Marino Biological Station at Port Erin : being the Forty-sixth 
Annual Report of the former Liverpool Marine Biology Committee, 
now the Oceanography Department of the University of Liverpool. 
Drawn up by Dr. R. J. Daniel. Pp. 80. (Liverpool: University 
Press of Liverpool.) Is, 6J. net. 

British Cast Iron Research Association. Twelfth Annual Report 
for the Year ended June 80th, 1088. Pp. 82. (Birmingham.) 


Books and the Fanner; an Address delivered at the Tenth Annual 
Conference of the Association of Special Libraries and Inft&mBtion 
Bureaux at Wilis HaR/Bristol. By Sir K John Bassett. Pp. 16. 
(isondon : Association of Special Libraries and Information Bureaux.) 

The Royal Technical College, Glasgow. Annual I trnpm on the One 
Hundred and Thirty-seventh Moss adopted at the Annual Meeting 
of Governors held on the 17th October, 1038. Pp, 84. (Glasgow.) 

Development Commission. Twenty-third Report of the Develop- 
ment Commissioners, being for tho Year ended 81st March, 1988. 
Pp. 107. (London: H.M. Stationery Office.) 2*. net. 

Department of Scientific and Industrial Research. Report of the 
Fuel Research Board for tho Year ended 81st March, 1983; with 
Report of the Director of Fuel Research. Pp. viil+140+tl plates. 
(Loudon : H.M. Stationery Office.) 2i. 6d. net. 


j Other Countries 

; Bulletin of the American Museum of Natural History. Vol. 67, 
Art. 2: On the Dinosaurlan Fauna of the Iren Dabasu Formation, 
j By Charles W. Gilmore. Pp. 23-78+8 plates. (New York City.) 

I Sniamomctrioal Report of the Earthquake Research Institute, 
Tokyo Imports! University. 1083, Part 1 (January 1-March 81, 

I 1933.) Pp. 6 + 7 plates. (Tokyo.) 

Bulletin of the Earthquake Research Institute, Tokyo Imperial 
University. Vol. 11, Part 8, September. Pp, 408-694+plates 24-30. 
(Tokyo : Iwanaml Shoten.) 8.00 yen. 

Abliandluncen aue dem Seminar fttr Vektor- und Tensoranalysis 
Burnt An worn) ungen auf Geometric, Mechanik und Physlk. Heraus- 
gcgelxm von Prof. B. Kagan. (Wlasenschaftilches Forsohungstnetitut 
ftir Mathematlk und Mechanik an der StaatsunlversitAt Moakau. 
Llefcrung 1. Pp. 303, (Moekau und Leningrad: StaatUcher Tech- 
uUch-Theoretlschcr Verlag.) 

Konlnklijk Magnetlscho en Veteorologisch Observatorlum te 
Batavia. Verhandellngen No. 26 : Sea-Surface Temperatures on soma 
Steamer Route* in Netherlands India (Second Series 1028-1932). By 
Dr. H. P. Berlage, Jr. Pp. 86. (Batavia : LandadrukkeriJ.) 

Indian Central Cotton Committee: Technological Laboratory. 
Technological Bulletin, Series B, No. 17 : The Foundations of Yam- 
Strength and Yam-Extension. Part 6: The Prediction of the 
Spinning Value of a Cotton from Its Fibre-Properties. By Dr. A. J. 
Turner and V. Venkataraman. Pp. li+48. (Bombay.) 1 rupee. 

Carnegie Institution of Washington. Publication No. 416 : Gon- 
tri buttons to Paleontology—Fossil Floras of Yellowstone National 
Park and Southeastern Oregon. Pp. 111+68+ 22 plates. Publication 
No. 444 : Atitlan ; an Arclueologloal Study of Ancient Remains on 
the Borders of Lake Atitlan, Guatemala. By Samuel Kirkland Lothrop. 
Pp. vil + 122. (Washington, D.C.; Carnegie Institution.) 

Annual Report of the Board of Regents of the Smithsonian Institu¬ 
tion, showing the Operations, Expenditures and Condition of the 
Institution for the Year ending June 30, 1932. (Publication 8166.) 
Pp. xill +497 4 55 plates. (Washington, D.C.; Government Printing 
Office.) 70 cents. 

Indian Central Cotton Committee: Technological Laboratory. 
Technological Bulletin, Series A. No. 26 : Testing of Indian Cottons 
for Quality at the Technological Laboratory. By Dr. Nadr Ahmad. 
Pp. ft+20. (Bombay.) 8 annas. 

U.S. Department of the Interior : Office of Education. Pamphlet 
No. 87 : Religious Education Bibliography, January-Deoember 1032. 
Pp. vl +36. (Washington, D.C.: Government Printing Office.) 6 cents. 

Classified List of Smithsonian Publications available for Distri¬ 
bution, November 1, 1933. Compiled by Helen Munroe. (Publication 
8220.) Pp. v+33. (Washington, D.C.: Smithsonian Institution.) 

Journal of Science of the Hiroshima University. Series A (Mathe¬ 
matics, Physics, Chemistry). Vol. 8, No. 8, October. Pp. 243-806. 
(Tokyo ; Maruzen Co., Ltd.) 98 sen. 

Reports of the Institute for Science of Labour. No. 16 : A Study 
of the Physical Development of Female Workers, especially with 
regard to their Fitness for Maternity. By Dr. Korehiro Ottawa. Pp. 
19. 50 sen. No. 16 : An Experimental Study on School Feodlng. 
By Dr. SyOsA Matuslma and Syd Sasaki. Pp. 12. 40 sen. No. 17 : 
Studies on the Output Curve. Part 1: The Dally Output Curve: 
Part 2 : The Monthly Output Curve ; Part 8 : The Hourly Output 
Curve (First Report). By Dr. Tak&tugu Yagl. Pp. 46. 1.00 yen. 
No. 18 : On the Cliange of Position of the Center of Gravity with the 
Progress of Pregnancy ; Studies on the Center of Gravity of the 
Human Body. By Dr. Mlsao Oku yarns. Pp. 11. 40 sen. (Kurarikl.) 

Collection des travaux chlmlques de Tohdcoslovaqule. BAUgto et 
publtie par E, VotoGek et J. Heyrovsktf. Ann& 6,No. 0-10,Septembre- 
Octobre. Pp. 367-456. (Prague: ReglA Societal Scicntlamm 
Bohomlca.) 

Report of the Danish Biological Station to the Ministry of Shipping 
and Fisheries, 38, 1038. By Dr. H. Blegvad. Pp. 82. (Copenhagen : 
C. A. Reitsel.) 

Jamaica. History of the Hope Farm and Part 1 of the Jamaica 
Herd Book of Pure Bred Cattle. By H. H. Cousins. Pp, vi+308+ 
50 + 54 plates. (Jamaloa : Government Printing Office.) 

Mlnisterio da Educac&o e Bafide Pdblloa: Observatorlo Naclonal 
do Rio de Janeiro. Taooas das Matos pan o Ano de 1983 nos Pottos 
do Rio de Janeiro, Bel6m, 8. Luis, Amanwcfio. Camodm. Fortalesa, 
Natal, Cabedelo, Tambati, Recife. AmoajdT Bala, Dhe&e, Vitoria, 
Santos, ParanaguA e Itajaf. Pp. 209. (Rio de Janeiro.) 

Mlnlsterto da Eduoacao e Saddo Piiblloa. Anuario publloado pMo 
Observatorlo Naclonal do Rio de Janeiro para o Ano de 1988. Ano 49. 
Pp. XV+416. (Rio de Janeiro.) 

Dot Kongellge Departement for Handel, SJofkrt. Industri, HAndverk 
og Flakeri: Norgos Svalbard- og Ishavs-undersakelser. No. 60: On 
Dufourea and DaotyUna, Three Arotlo Lichens, By B. Lynge. Pp. 
62+2 plates. 5.00 kr. Moddelelse Nr. 24; News Svalbard- og 
Ishavs-undersflkolsert Ekspedisjon til Sydest-Gnmland mad Vutimari 
sommoren 1082. Av Gunnar Horn. Pp. 409-427. (Oslo.) 

Proceedings of the American Academy of Arts ana Sciences. Vol. 
96, No. 7 * Gyromagnetio Experiments on the Process of Magnetisation 
la Weak Fields. By 8. J. Barnett, Pp. 229^49, (BostonT «&o» 06 t. 

Ceylon Journal of Sdenoe. Section C: Fisheries. Edited by Hr. 
Joseph Pearson. Vol. 6. Pp, ill, (Colombo: Colombo Muieum, 
London : Dulau and Co*, Ltd,) 8 tttpacs. ^ 
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Organisation of Agriculture 

F EW people, probably, realise the extent of 
the potential revolution in agriculture 
foreshadowed in recent legislation in Great Britain, 
the fanner himself least of all. Here is an intensely 
individualist industry, still largely traditional and 
practised over the greater part of the country 
upon principles which have changed very little 
in their essentials these two hundred years. All 
over England, right up to Tudor times, and later 
than that in many places, farmers were working 
mainly to feed and to clothe themselves and their 
families, with very little thought for commercial 
enterprise except around some of the larger towns 
and soaports. It was not until the growth of 
population in the eighteenth century, coinciding 
as it did with.the introduction of new crops and 
improvement in the technique of cultivation and 
the breeding of livestock, that agriculture turned 
definitely from the self-sufficient to the commercial 
type of organisation. 

Even so, the changes introduced were not com¬ 
parable in any way with those that wore to sub¬ 
stitute the products of Sheffield for the handicraft 
of the village blacksmith, and were to remove the 
weaving industry from tho banks of many rivers 
to concentrate it among the coalfields of York¬ 
shire. For although the one-man business of fifty 
acres or so is no longer characteristic, and has 
given place to holdings where labour and manage¬ 
ment are no longer combined in the same person, 
they are still one-man businesses in every other 
sense. There is no division of the functions of 
management, no specialisation in production, no 
openings for men of ability without capital to 
invest, no organisation for the bulk handling of 
products, whether for processing and manufacture 
or for direct sale. 


In recent years, much has been said of the need 
for planning in industry. This is one of those 
things, like disarmament, upon which all reason¬ 
able people are agreed but which none can accom¬ 
plish, and it is tho more striking that agriculture, 
the most widely diffused, the most disorganisod 
and individual of all industries, should have been 
selected for the first adventure in national planning. 
Under the Marketing Acts of 1931 and 1933, 
powers are accorded to the Ministers of State for 
the exercise of a degree of control in agriculture 
which has never been contemplated in Great 
Britain except by tho most advanced political 
thinkers. The quantity of food imports is no 
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longer to be dependent upon the capacity of 
Dominion and foreign producers, but may be 
subject to regulation by the Ministry of Agriculture 
and the Board of Trade, and regulation may extend 
to the point of prohibition. At home, the right of 
free sale of certain commodities has at one stroke 
been taken from farmers, and it is apparently 
only a matter of a short space of time before all 
the principal food products of the country will 
follow the lead given by milk, pigs and hops, and 
the farmer’s concern with his business will stop 
short at production, leaving the marketing boards 
to handle his produce and give him such prices as 
they can procure. 

Nor is this all, for under the Act of 1933, the 
State is empowered to control the amount of his 
production. He may be ordered to withhold that 
which he seeks to sell ; ho may be prohibited from 
increasing his output of that which is profitable 
to him, in the interests of other farmers less 
favourably placed or less efficient ; he may be 
forbidden to embark upon new lines of production. 

Planning has gone so far, but if this great 
experiment in State socialism is to have any 
chance of success, it has only begun. Sir Daniel 
Hall, in the Alexander Pedler lecture of the 
British Science Guild entitled ‘‘The Organisation 
of Agriculture”, delivered before the Cambridge 
Philosophical Society on November G, extracts 
from which appeared in our issue of November 11, 
p. 755, indicated some of the work which lies 
before it. In some ways, the term ‘planning’ is a 
misnomer, for in the haste to provide remedies 
for the sorry plight of many farmers, there has 
been no time for any serious thought about what 
a planned agriculture should embrace. No sane 
person, nowadays, would aim at national self- 
sufficiency, but should Great Britain contemplate 
State aid to make profitable any branch of farming 
upon which the home producers have been engaged? 
Sir Daniel Hall took the wheat crop by way of 
illustration, and he might have added sugar beet. 
Here are crops in the production of which world 
competition is fierce, while England enjoys no 
natural advantages. Planning here can only have 
been based upon the principle of helping arable 
farming during one of the recurrent crises in its 
history, and with more time for reflection, Groat 
Britain would probably have been content to 
leave the production of sugar to the Continental 
countries and the West Indies, and to let unre¬ 
stricted competition bring about the rationalisation 
of wheat-growing by modem methods in those 


parts of Great Britain suited to them, instead of 
fostering an extended cultivation of the crop by 
traditional methods under the stimulus of an 
artificial price. 

Nor should it be regarded as sufficient, on the 
other hand, for a planned agriculture to leave 
crops such as these to find their own level in a 
competitive markot, while directing the force of 
the new organisation towards the development 
of those perishable and semi-luxury products in 
the growth of which England enjoys natural 
advantages. So far, the State has proceeded to 
the assistance of this or that branch of farming— 
milk, meat, potatoes, eggs, etc.—by the appoint¬ 
ment of reorganisation commissions working at 
different times and in watertight compartments. 
There is no co-ordinating commission, no over¬ 
riding authority reviewing the recommendations 
of the various product commissions and planning 
so that the desired development shall be steady 
and complementary. In this respect, planning, so 
far, has resembled more the action of a salvage 
corps, dashing hither and thither to save property 
in danger of destruction just as the calls have come 
in, without regard to relative importance or indeed 
whether some of it were worth saving at all. 
The substitution of 300,000 acres of sugar beet, 
in ten years, for other crops, the expansion of 
30 per cent in the wheat acreage in two years, 
the shift from meat production into dairying, are 
examples of the farmer’s quick response to hap¬ 
hazard and unregulated price fixing. It is not in 
the general interest that agriculture should be 
swinging about in this direction or in that as one 
commodity or another catches the artificial sun¬ 
light. ‘Planning’, if the term is to have a scientific 
status, must envisage the industry as a whole. 

Again, it is not clear that sufficient thought has 
been given to the determination of the principles 
upon which assistance is to be based. At the 
present time, sugar beet is encouraged by sub¬ 
sidising from the national Exchequer the manu¬ 
facture of sugar from home-grown beet. Wheat¬ 
growing is fostered by a call upon millers to make 
a deficiency payment when the average prioe of 
English wheat is below a certain figure. Bacon 
pigs are produced at contract prices varying with 
the cost of feeding stuffs. Milk is sold compulsorily 
upon a scale of prices fixed quite arbitrarily and 
dependont upon the uses to which it is to be put. 
The price of hops is determined by the appro¬ 
priate marketing board, and the absorption of the 
crop by brewers at this figure is seemed by 
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discrimination against imports. The 'salvage corps* 
is using every sort of weapon, new and old, in its 
fight with the flames, and its chiefs have not yet 
taken time to evolve a scientific technique of 
rescue and prevention. 

It may be urged that weaknesses such as those 
enumerated here are inevitable in any attempt 
upon a scale so gigantic to re-plan an old industry, 
and that they will be eliminated as time goes by. 
Perhaps a more serious difficulty may come from 
the industry itself. Whatever may bo said against 
unrestricted competition, there is no doubt that 
it weeded out the inefficient producer ruthlessly. 
Will the new prosperity, which planning is ex¬ 
pected to bring, result merely in organisod 
stagnation ? How is it possible to guarantee 1 
profits to producers, and at the same time to 
require of them a high standard of efficiency ? 
As Sir Daniel Hall pointed out, it is by the 
farmers* answers to these questions that the new 
organisation of agriculture will be judged. 

It is here that science has its part to play, and 
the powers granted under the Marketing Acts 
to the commodity marketing boards enable them 
to set aside sums for the vigorous prosecution of 
research, which is essential if the whole scheme 
is not to be found wanting. The leakages, 
waste and losses arising from faulty organisation, 
uneconomic utilisation of labour and machinery, 
the ravages of animal and plant diseases, the un¬ 
instructed use of fertilisers and feeding-stuffs, call 
for continuous investigation and correction, while 
an immense amount of new work is still awaiting 
organisation and endowment in order to raise the 
quality of the food products presented to the 
public, and to devise better and cheaper methods 
of transport, processing, storage and distribution. 
As the result of Sir Daniel HalFs own work at 
the Ministry of Agriculture in planning so 
thoroughly the organisation of agricultural 
scientific and economic research, the equipment is 
already available and working. It needs nothing 
more than the active co-operation and support of 
the new marketing boards to enable the agri¬ 
cultural research institutes to supply all the 
services needed for this vital branch of the planning 
scheme. The country, clearly, will have to* pay 
higher prices in the future for its food, and it will 
not be satisfied unless those who exercise the 
almost unlimited powers now bestowed upon them 
show a determination, from the outset, to give 
the pubiio some definite gain for the higher cost 
of living imposed upon it. 


Linnaeana 

A Catalogue of the Works of Linnaeus (and publica¬ 
tions more immediately relating thereto) preserved 
in the Libraries of the British Museum (Blooms¬ 
bury) and the British Museum (Natural History) 
(South Kensington). Second edition. Pp. 246 + 
68+7 plates. (London: British Museum 
(Natural History), 1933.) 30s. 

HEN the compiler of the above work (the 
late Mr. B. H. Soulsby) took over the 
charge of the central library of the Natural History 
! Museum from B. B. Woodward in 1921, he in¬ 
herited what he must have realised was an 
unusually difficult task. His prodecessor had spent 
his life in an intensive study of the bibliography of 
natural history, and his knowledge of it was 
rivalled only by that of Sherbom himself. He was, 
moreover, a working naturalist of no mean order. 
Soulsby possessed neither of these qualifications, 
and it is not surprising that his transfer from the 
Director’s office at South Kensington to the 
j library was regarded by the friends of that Institu¬ 
tion with some misgivings. 

It is true that Soulsby s surroundings could not 
have been more inspiring. The library had been 
left by Woodward in perfect order, and, as regards 
the middle and later literature of natural history, 
it was one of the finest, if not the finest, in the 
world. On all sides were the superb collections, 
the study of which was a constant and urgent 
stimulus to the expansion of the library. Not¬ 
withstanding these advantages, there was a real 
danger that Soulsby would be compelled to accept 
defeat, and settle down to a literal and uninstrueted 
discharge of his duties. But he was never daunted 
—indeed he seemed unconscious of his difficulties— 
and it says much for his determination and powers 
of adaptation, to say nothing of his enthusiasm, 
that when he retired in 1930 he had acquired a 
knowledge of the library, not in fact equal to that 
of Woodward, which was impossible in the time, 
but sufficient to earn for him the respect and 
admiration of his colleagues. Who will say that 
had he taken off at South Kensington instead of 
Bloomsbury, he would not have become another 
“B.B.” ? 

The present work is the second edition of a 
much smaller and less ambitious catalogue which 
was compiled by B. B. Woodward and W. R. 
Wilson. It was published in 1907 as a modest 
contribution to the celebration of the bicentenary 
of the birth of Linnaeus. It ran to 27 pages only 
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and included less than 600 entries; in contrast 
with the 300 pages and nearly 4,000 entries of the 
work under review, which includes also seven 
plates—an excellent ‘photogravure' of Linnsous in 
Lapland dress, reproductions of the title pages of 
four of his works, and two letters. 

Soulsby’s method, apart from studying the 
Linn Bean a at Bloomsbury and South Kensington, 
was to visit and examine the relevant material at 
various Scandinavian and other Continental librar¬ 
ies, especially Uppsala,where,as is natural, the most 
complete collection of Linnseana is to be found. 
He used to say that South Kensington was second 
only to Uppsala in this respect, and wanted but 
a few items to annihilate the difference. He 
himself contributed largely to this desirable state 
of affairs, and spent a considerable sum from his 
private purse in tracking down and purchasing 
the publications wanted to complete the national 
collection. 

Unhappily, Soulsby did not live to witness 
the publication of his catalogue, on which he had 
spared neither labour nor expense in the hope, 
impossible as all bibliographers will know, of 
making it a complete and accurate record of 
Linn&ana. However, he saw the whole work 
through the press, except for the addenda and 
corrigenda and the short index to the works of 
Linnaeus, which latter was prepared by Dr. 
Sherbom, 

Soulsby’s catalogue, of course, is a work of 
reference pure and simple, the value of which can 
only be completely realised after extensive use. 
So far, we have experienced some little difficulty 
in finding our way about in it. The information 
is there, but is not readily available in the absence 
of a good general index. For example, when 
attempting to check the catalogue against the 
Linnamna in the reviewer’s own library, it was 
not easy to be certain that any sectional omissions 
which were discovered might not be recorded in 
some other part of the work. With this reservation 
we mention the following publications which 
appear to be omitted : two papers by I. Geoffroy 
Saint-Hilaire on the nomenclature, classification 
and method of Linnaeus, published in 1841-42 ; 
the excellent copper-plate portrait by Feart of 
1843 ; the biography of de Blainville and Maupied 
of 1845 ; and Daudin’s valuable critical observa¬ 
tions on Linnaeus’s classification of 1926. The 
proofs of the catalogue have been carefully read 
and are as free from error as a printed text 
can be. 


The scope of the work is very wide, and the 
statement quoted by Dr. Tate Regan in the 
preface that the “Catalogue” is “the most com¬ 
plete review of the writings of or on Linnaeus 
which exists” is one to which we heartily subscribe. 
It covers all the scientific and other writings of 
Linmcus, his editorial activities, travels, the 
theses and orations in which he was more or less 
concerned, letters, life, portraits, herbarium and 
collections, lectures, his family, and even the 
societies, periodicals and places named after him. 
There is also a list of the bibliographies of Linnaeus 
in chronological order from 1740 to the present 
day. 

A casual inspection only of this scholarly 
work will reveal how much it owes, and how true 
it is, to the Woodwardian tradition. In every 
sense it is a fitting continuation of the seven 
volumes comprising the general catalogue of the 
Museum library, which all who have ever used it 
must admit is the most valuable and learned work 
of its kind in existence. 


British Fresh-Water Copepods 

British Fresh-Water Copepoda. By Dr. Robert 
Gurney. Vol. 3. (Ray Society Volume No. 120 
for the Year 1933.) Pp. xxix +384. (London : 
Dulau and Co., Ltd., 1933.) 375. 6d. net. 

HE third volume of Dr. Robert Gurney's 
monograph is now published, completing 
this excellent and most useful work. It contains 
the classification of the Cyclopoida and the para¬ 
sitic forms derived from them. The Cyclopoida 
are perhaps the best known of all the fresh-water 
copepods and much work has been done on them, 
both practical and theoretical. They are, however, 
particularly diffioult to elucidate, being extra¬ 
ordinarily variable, altering much in different 
localities, and confusion in nomenclature has been 
great. 

The sub-order Poecilostoma of the Cyolopoida 
includes the semi-parasitic copepods occurring on 
and in invertebrates, whilst in the order Caligoida 
are the true parasitic forms, most of whioh occur 
on fishes. In the latter group the best known is 
Lepeophtheirus salmonis, the ‘fish louse* of the 
salmon, constantly found on the fish on their 
return from the sea, and its presence noted by 
anglers as proof of fresh-run fish. The lice, however, 
may be carried far up the river and they have 
been found 85 miles from the sea, the males 
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surviving longer than the females. This is also 
found on the sea trout, and on the salmon of the 
genus Oncorhynchus in North America. Another 
fresh-water fish parasite is Salmincola salmonea, 
the so-called gill maggot belonging to the Lemao- 
opodidae. This is another salmon parasite, but 
unlike Lepeophtheirus , it apparently breeds only 
in fresh-water, and the fiBh are infected only in 
the rivers. The fish descending the rivers after 
spawning generally have numbers of these para¬ 
sites on the gills and their presence on fresh-run 
salmon may bo accepted as proof that the fish 
has already spawned in a previous year and is 
retuming to spawn again. A now species of 
Salmincola , S. gordoni , is described from the trout 
and grayling. 

In the systematic portion the genus Cyclops is 
maintained in a wide sense, containing two sections, 
Trifida and Bifida of Graeter, based on the modi¬ 
fications of the setae of the male antennae and the 
number of apical setae on the fifth leg ; the two 
sub-sections of the Trifida being based on the seg¬ 
mentation or otherwise of the fifth leg, segmenta¬ 
tion of the female antennule, form and armature 
of the furcal rami and the form of the nauplius. 
The structure of the nauplius and copepodid 
stages of Cydops is taken as typical of the Cyclo- 
poida, and a careful general account is given of 
the development. In many cases the nauplius of 
individual species is also described and figured 
by the author. 

In the discussion of the species, a very interesting 
part is the experimental evidence from the work 
of Mr. A. G. Lowndes, of Marlborough College, 
in which it is shown whether certain forms will 
or will not breed together. Such breeding experi¬ 
ments showed that Cyclops agilis and 0 . agilis 
speratus were mutually infertile, whilst crosses 
between varieties of C . agilis were always success¬ 
ful, and the identity of Cydops vemalis and C. 
robustus is shown; these being fertile when 
crossed and typical C. vernalis forms occurring in 
the offspring of typical C. robustus . Careful tables 
of comparative measurements are given in many 
oases. 

The notes on bionomics are particularly full and 
valuable. Some species are adaptable to excessively 
varied surroundings. To give but one example, 
Cydops fimbrialus is able to live in the depths 
of lakes down to 200 metres, in a thin film of 
water, in running water, underground, or in 
mountains up to 2,686 metres. It also lives in 
salt-water pools and in caves or springs. It has 


been found in the Cheddar caves and associated 
with Bathynella in a quarry at Corsham. It can 
creep out of the water, pushing a film of water 
with it. 

This volume is well illustrated, like the pre¬ 
ceding volumes, with fine outline drawings by the 
author. 

Aspects of Chemical Engineering 

Der Chemie-Ingenieur: ein Handbuch der phys - 
ikalischen Arbeitsmethoden in chemischen und 
verwandten Industriebetrieben . Herausgegeben 

von A. Eucken und M. Jakob. 

Band 1 : Physikalische Arbeitsprozcsse des Betriebes. 
Toil 1 : Ilydrodynamische Materialbeivegung , 
Warmeschutz und Wdrmeaustausch , Heraus- 

gogoben von M. Jakob. Be&rbeitct von M. Jakob 
und S. Erk. Pp. xix+539. 54 gold marks. 

Teil 2 : Mechanische Malerialtrennung. Heraus- 
gegebon von A. Euoken. Bearbeitet von C. 
Naske, H. Madel und W. Siegel. Pp. x + 385. 
38 gold marks. 

Band 2 : Physikalische Kontrolle und Regulierung 
dea Betriebes. Toil 1 : KonirolL und Regulier - 
einrichtungen , Allgemeines und Qemeinsamts. 
Herausgegeben von M. Jakob. Bearbeitet von 
P. Gmelin und J. Kronert. Pp. ix+208. 18.60 
gold marks. Teil 2 : Mengenmessungen im 
Betriebe. Herausgegeben von M. Jakob. Bear- 
boitet von R. Witte und E. Padelt. Pp. ix +274. 
27.60 gold marks. Teil 4 : Physikalisch - 

chemische Analyse im j Betriebe. Herausgegeben 
von A. Eucken. Bearbeitet von P. Gmelin, H. 
Gruss, H. Sauer und J. Kronert. Pp. xiii + 388. 
38 gold marks. 

Leipzig : Akademische Verlagsgesellschaft m.b.H., 
1933. 

A CCORDING to the preliminary notices this 
* ^ work will consist of two volumes, each sub¬ 
divided into four separately bound parts. Like 
many other books on chemical engineering, it is a 
composite production, of twenty-six authors under 
the editorship of Profs. A. Eucken of Gfittingen and 
M. Jakob of Berlin. 

The first part of vol. 1 is further subdivided 
into two sections, the first of which is devoted 
to hydrodynamics and the flow of fluids. In 
the opening chapter, Jakob treats the subject 
theoretically, beginning with the Eulorian equa¬ 
tions of movement and proceeding by way of 
Bernoulli's equation and Poiseuille's law to 
Stokes’s equations of motion and thence to the 
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consideration of the flow in pipes, either rough or 
smooth, divergent or convergent, and the applica¬ 
tion of Bernoulli’s theorem to steam and gases 
flowing under adiabatic and isothermal conditions. 

The method of measuring viscosity, and its 
dependence upon temperature, pressure and 
chemical composition are discussed in the next 
chapter, whilst the last chapter of this section, by 
Erk, deals with the practical applications of the 
laws of hydrodynamics to the movement of liquids 
and gases through pipes, bends and coils, as well 
as the transport of solid materials by pneumatic 
conveyors. 

Heat transmission, an important subject to the 
chemical engineer, is considered in the second 
section of this part, in which there are two chapters 
by Jakob on the fundamental aspects of this 
subject and problems of fundamental importance. 
These are followed by two more chapters by Erk, 
who considers the industrial aspect. Considerable 
reference is made to the work of Nusselt in the 
solution of problems relating to heat transmission, 
and one is pleased to note that in this volume the 
authors have assumed that the reader has a sound 
fundamental knowledge of mathematics. 

Part 2 of vol. 1 is devoted to the mechanical 
separation of material, and tho first chapter by 
Naske treats of the plant and methods employed 
in size reduction. As this subject is at present 
more an art than a science, the chapter is largely 
descriptive, but wherever possible a mathematical 
treatment has been given. On p. 25 there is a 
diagram described as a Kegelbrecher or cone 
breaker, which clearly indicates that the axis of 
the inner cone has the motion of a conical pen¬ 
dulum. In Britain such a machine is termed a 
gyratory crusher, the name cone mill being reserved 
for a machine in which the axis of the inner cone 
remains fixed, the size reduction being effected 
largely by shearing forces. 

As a natural sequel to this chapter are others 
by Madel and Naske on the separation of particles, 
first according to size and secondly according to 
composition, and where possible the authors, in 
addition to describing typical machines for these 
purposes, have given the fundamental principles 
upon which the design is based. Siegel in his chapter 
on filtration begins with a section in which he con¬ 
siders the various geometrical arrangements of 
spherical particles, and after discussing capillary 
flow and the equations relating to filtration and 
the structure of the filter cakes, proceeds to 
describe types of filters. 


The next chapter, by Madel, is on oentrifugal 
machines. After opening with the mathematics 
relating to a forood vortex, the author prooeeds 
to discuss the machines employing oentrifugal 
force to effect a separation, whilst the separation of 
dust from gases is carefully discussed in the last 
chapter. 

The first book of the second volume contains 
only three chapters and is written by Gmelin and 
Kronert; it deals with the recording of various 
measurements and the regulation of temperature 
and flow in industry. After a general review of 
the subject, the authors consider the types of 
apparatus which can be used for recording pressure, 
revolutions, etc., and distance recording. A 
number of different types of electrical measuring 
instruments are included in this chapter, which is 
followed by one on regulators and regulation. 

The measurement of quantities of materials on 
an industrial scale forms the subject of the seoond 
part of this volume, and in the first chapter Witte 
gives a general survey of the quantities and the 
means by which they can be measured. Padelt 
then discusses the determination of quantities by 
weighing and the different types of balances which 
can be employed. Volumetric measurements, first 
of liquids, then of solids and lastly gases, and the 
meters which can be used, are treated in the 
penultimate chapter, which together with the last, 
on the distribution of energy in moving fluids and 
the methods of measuring pressure and pressure 
drop in such cases, have received careful treatment 
by Witte. 

The fourth part of this volume, on physical and 
chemical analysis in works, forms an important 
contribution which is not generally included in 
books on chemical engineering. The opening 
chapters by Gmelin give a general review of the 
subject and the mechanical methods which can be 
employed for measuring densities, viscosities, etc., 
and the design and operation of instruments of 
this type. Gmelin and Griiss in the next chapter 
consider the thermal methods which can be 
employed in the separation of particles in a 
mixture by adsorption, condensation and evapora¬ 
tion, whilst Sauer collaborates with Gmelin on the 
optical methods involving the use of the visible 
and ultra-violet rays and the application of the 
refractometer, interferometer and spectroscope in 
works control. Electrolytic potential, electrolytic 
conductivity and the measurement of electrical 
constants are the basis of the next chapter, by 
Gmelin and Krdnert, and this is followed by a 
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short chapter dealing with magnetic methods by 
the first of these authors, who is also responsible 
for the last chapters, which deal with the effects 
resulting from chemical reactions. 

These five books show that the editors and their 
collaborators have been working to a carefully 
prepared scheme. Unfortunately, in some books 
on chemical engineering the various authors, 
selected for their intimate knowledge of a par¬ 
ticular subject, have been allowed to treat the 
subject in their own way, with a resulting lack of 
uniformity in the work as a whole. This is not so 
in this work, for all the authors deal with the 
fundamentals of their subject and so far as possible 
express these in mathematical terms. Many of 
the diagrams are line drawings specially prepared 
to illustrate essential points, and no section of the 
book describes a specific chemical process. One 
awaits with interest the publication of the remain¬ 
ing books and feels sure that if they follow the 
scheme underlying those already issued, a very 
valuable work will be at the disposal of the 
chemical engineer. 

The printing is of a high standard, but one 
regrets that the price tends to prevent the work 
coming into the hands of students and the younger 
members of the profession. 


The Jutes in Kent 

Pre-Feudal England: The Jutes . By J. E. A. 

Jolliffe. (Oxford Historical Series.) Pp. x f 122. 

(London : Oxford University Press, 1933.) 

7s. 6 d. net. 

N its cultural history, the county of Kent stands 
apart from the rest of England. For this its 
geographical position is in some measure respon¬ 
sible. As the main gateway to the south of England 
from the Continent, it has been peculiarly exposed 
to outside influence. Its individual character was 
recognised in Saxon times. The Venerable Bede 
reoords the tradition that Kent, with the Isle of 
Wight and parts of Hampshire, had been settled 
by the Jutes. Aroha&ologioally, the distinction is 
marked by the development in Saxon times of a 
rich and characteristic material culture, show¬ 
ing affinities with the Continent. In the northern 
area, nowever, a culture more in conformity with 
that of the rest of Saxon England would Beam to 
afford ground for regarding the popular distinction 
between “Men of Kent” and “Kentish Men” as 
the survival of a real tribal or racial difference. 


In social organisation, distinctive features of 
Kentish custom are gavelkind, the custom of 
partible inheritance, and the manor. The latter 
differs from the Midland type of manor, which is 
a concentrated unit, in being something more in 
the nature of a federation of hamlets, often 
spatially discrete, and always severally distin¬ 
guished by accurately defined boundaries. In his 
study of the Kentish manor, Mr. Jolliffe, by" 
detailed analysis of the evidence, lias shown that 
its anomalous character in a feudal system is 
due to a maladjustment of the manorial organisa¬ 
tion to conditions which must have existed before 
the Norman conquest. Ninth century documents 
are, in fact, to be interpreted in that sense. Ho 
argues that these conditions belong to a form of 
social organisation earlier than the manor, the 
larger organisation of the lathe. Further, he is 
able to show that this system is not confined 
to Kent. It can lie discerned, sometimes side by 
side with the Midland type of manor, throughout 
tho area traditionally assigned to Jutish settle¬ 
ment. 

In essentials, Mr. Jolliffe holds, the Kentish 
organisation is a ‘provincial’ system, based not 
upon an organisation of the type of the village 
community, but upon a system of hamlets of land¬ 
holders in relation with a king. 

From this point onward, Mr. Jolliffe’s argument 
is of no little ethnological interest. Not only does 
he find that tho distribution of the system suggests 
a racial unit, but also he conducts an exhaustive 
search for similar systems on the Continent at this 
period, which leads to an interesting suggestion 
on the difficult question of the origin of the 
settlers in Kent, the so-called Jutes. No organisa¬ 
tion of this type is found anywhere among the 
early Saxon settlements ; but it appears—the 
resemblances are apparent in some detail—among 
the Franks of the Rhino valley. It is true that 
the homogeneity in language of tho Saxons and 
Jutes still presents a difficulty; but it is to bo 
noted that Mr. Jolliffe is in substantial agreement 
with the evidence of archeeology, which points to 
this part of the Rhine valley as one of tho areas 
with whioh Kent has close affinities. 

Not only has Mr. Jolliffe made a valuable 
contribution to the discussion of a difficult and 
obscure question, but he has also demonstrated 
successfully the possibility of extracting from 
feudal reoords the facts of the earlier constitution 
of the folk upon which feudal institutions were 
imposed. 
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Handbook der physikalischen und technischen 
Mechanik, Herausgegeben von Prof. Dr. F. 
Auerbach und Prof. Dr. W. Hort. Band 5 : 
Mechanik der Fliissigkeiten , nebst technischen 
Anwendungsgebieten . Lief. 1. Pp. ix+472. 
45 gold marks. Lief. 2. Pp. vi+473-718. 
24 gold marks. Lief. 3, 'Tp. xxi+ 719-1152. 
n.p. Band 5, complete, 120 gold marks. Band 6 : 
Mechanik der Gase und Dampfe , nebst tech - 
nischen Anwendungsgebieten. Lief. 1. Pp. 
viii+460. n.p. Lief. 2. Pp. xviii +461-918. 
n.p. Band 6, complete, 70 gold marks. (Leipzig : 
Johann Ambrosius Barth, 1927-1928.) 

Two further volumes of this remarkable compila¬ 
tion of physical and technical mechanics are now 
to hand ; they are devoted to fluids (liquids in 
vol. 5—1,152 pages—and gases and vapours in 
vol. 6—918 pages). Besides the more classical parts 
of hydromechanics (summarised in about 300 pages 
by F. Auerbach, who also deals with aeromechanics— 
175 pages—in vol. 6) the volume on fluids contains 
articles on particular developments. These include 
ocean ourrents (Ekman), tides (Gutenberg), turbu¬ 
lence (Lorenz), fluid friction (Graetz and Stcjckl, 
who also contribute to vol. 6 a valuable article on 
gaseous friction), heat-transfer in moving liquids 
and gases (Schmekel), ships (Horn), the integration 
of tho Navier-Stokes differential equations 
(Noether), lubrication (vom Ende and Duffing), 
hydraulic machines (Hahn), cavitation (Weinig) 
and hydraulics (Nem6nyi, Safranez and Weinig). 
Vol. 6 includes articles on air pumps and vacuum 
technique (Gaede), atmospheric motions (Exner), 
technical gas-measurements (Block), explosions 
and explosion waves (Boll6), solid and liquid 
bodies in gases (Deutsch), wind mills, steam and 
gas turbines (Fliigel), air forces on moving bodies, 
aircraft and balloons (Everling, also Fuchs), sails 
and rotor-funnels (Croseck), pneumatics (Wagner), 
compression and rarefaction of gases (Seligmann), 
and energy transformation in steam and internal 
combustion engines (Hort). The volumes are 
profusely illustrated by diagrams and photographs. 
As works of reference they are of great value, 
though probably few individual workers can afford 
to purchase them. 

A Manual of Practical Inorganic Chemistry: 
Qualitative Analysis and Inorganic Preparations, 
By Prof. Dr. E. H. Riesenfcld. Translated by 
Prof, P. R&y. An authorised translation of the 
latest German edition of " Anorganisch-chemisches 
Praktikum'*, revised in collaboration with Dr. R. 
Klement. Pp. xxiv+471. (Calcutta: Chucker- 
vertty, Chatterjee and Co., Ltd., 1933.) 6 

rupees ; 9 s. 

This translation has, on the whole, been very well 
done, although there are one or two minor in¬ 
accuracies, such as the translation of Kohle by 
‘coal’ instead of ‘carbon* on p. 136 , and the 


seoond footnote on p. 40 is not very clearly worded. 
A good feature of Riesenfeld’s book is the inclusion 
of a large number of exercises in inorganic prepara¬ 
tions, some of which are very simple but many 
are more elaborate and provide excellent training 
in manipulation. Some of the preparations are 
unusual, such as that of nickel carbonyl on p. 207. 
Theoretical sections, such as an account of Werner’s 
theory, are introduced into appropriate places in 
the text. The accounts of qualitative tests and 
separations are good, but it seems doubtful whether 
a student would find such a book so easy to use 
in the laboratory, for this part of the work, as a 
straightforward set of analysis tables. Most of 
the modem tests aijd reagents are introduced. 
The printing, done in Calcutta, is very creditable 
indeed and the paper is good, but the binding is 
not quite satisfactory, although the low price of 
9 s. for a book of nearly 500 pages must be con¬ 
sidered. 

Jahrbuch des Forschungs - Institutes der A llyemeimn 
Elektricitdts-Qesellschaft. Band 3 : 1931-32 . 

Pp. 205. (Berlin : Julius Springer, 1933.) 

The third year-book of the Research Department 
of the Allgcmeine Elektricitats Gesellschaft main¬ 
tains the very high standard both in pure and 
applied science of its predecessors. This volume 
contains a report on the work of the Department 
from January 1931 until April 1933. We notice 
that the prefatory reviews explaining the present 
position of the various branches of science dis¬ 
cussed have been discontinued. On the other 
hand, several of the papers which are reprinted 
have been appreciably altered. The papers are 
divided into several sections covering acoustics, 
the winding of sound films, electrotechnics, the 
physics of electrons and atoms, physical chemistry, 
the physics of matter, electro-optics, etc. The 
book is exoellently printed, the diagrams being 
specially clear. It contains a good deal of original 
matter. 

Lehrbuch der Astronomic. Von Prof. Dr. Elis 
Stromgren und Dr. Bengt Stromgren. Pp. 
viii+555. (Berlin: Julius Springer, 1933.) 32 
gold marks. 

This textbook covers practically the whole range 
of astronomy. The object of the authors is to 
provide a sufficient technical and mathematical 
introduction to the various departments of astro¬ 
nomical work as will enable the reader to take an 
intelligent interest in the present rapid develop¬ 
ments. The book is partly descriptive and jmrtly 
mathematical. Clearly, in a book of this size, the 
mathematical sections can but touch the fringe of 
the subjects treated ; for example, the sections on 
celestial mechanics form but a bare and very 
specialised introduction. Altogether, the authors 
have been very successful in their aim. 
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The Positive Electron 


By Pbof, P. M. S. 

HE discovery of the positive electron arose 
from the study of cosmic radiation by the 
cloud method 1 . Amongst the tracks of the particles 
of very great energy, associated with cosmic 
radiation, wore found some which differed from 
the tracks of negative electrons only by being 
curved by a magnetic field in the opposite direc¬ 
tion. Terrestrial sources of positive electrons of 
lower energy are now also available, since it has 
been found that they are produced when hard 
gamma rays are absorbed by matter, and also in 
certain cases of nuclear transformation. The 
production of positive electrons in the laboratory 
is therefore an easy matter* 

The charge and mass of a positive electron can 
be calculated from the ionisation it produces. For 
example, Anderson 1 has estimated that the 
difference between the ionisation due to fast 
positive and negative electrons with the same 
curvature in a magnetic field, is not as much as 
20 per cent. Since for very fast particles the 
ionisation depends on the square of the charge 
but scarcely at all on the mass, the charge on a 
positive electron cannot differ by as much as 10 
per cent from that on a negative electron. On the 
other hand, for elotv particles with given charge, 
the ionisation varies as the mass, so the same 
equality of ionisation indicates that the masses 
must be within 20 per cent. To obtain further 
information as to the properties of positive 
electrons, it is convenient to study in detail the 
simplest case known of their production ; namely, 
that in which a beam of homogeneous gamma rays 
is absorbed by heavy elements. 

The well-filtered gamma radiation from thorium- 
C* is nearly homogeneous and has an energy of 
2*62 x 10* volts. It has been found by Anderson 
and Neddermeyer\ by Curie and Joliot 4 and by 
Meitner and Philipp* that when such rays fall on 
a heavy clement, positive electrons are ejected. 

Positive electrons are also produced when the 
radiation from beryllium, bombarded by alpha 
rays, is absorbed*. Though this radiation is 
complex, consisting of neutrons together with 
gamma rays of rather more than 5*0 x 10* volts 
energy, Curie and Joliot • have shown by absorption 
experiments that the positive electrons are oer- 
t&rnly mainly due to tho latter. 

The following table, which is derived from the 
work of Curie and Joliot, Grin berg 7 , and some 
unpublished results of Chadwick, Blaokett and 
Ooohialini, gives the numbers of positive electrons 
ejected in a forward direction from different 
elements by various radiations, the numbers 
being expressed as a fraction of the observed 
number of negative electrons. These percentages 
give only a rough indication of the frequency of 
|€fdnction of positive electrons, since the actual 
angular distributions are not known/and since the 


Blackett, f.b.s. 

effect of the particular experimental arrangement 
may be considerable. 


Number of Positive Electrons produced when 
Gamma Kays are Absorbed. 





Absorber 


gamma ray 

V 

Pb 

A1 

IU 

1 *0 to 2 -2 « 10* volt* 


3% 


ThC' 

2 62 - 10 # volt* 


10% 

very small 

Po + Be 

6 to 6 x 10* volts 

mor** than 
40% 

40% 

6% 


The ejected negative electrons comprise two 
groups, consisting of the photo-electrons with the 
whole energy of the quanta, that is with 2*62 x 10* 
volts, and the Compton electrons which have a 
maximum energy of 2*39 x 10* volts in a forward 
direction. The table shows that the number of 
positive electrons increases rapidly with the energy 
of the quanta and with the atomic number of the 
absorber. 

If from these figures the effective area of a heavy 
atom for the production of a positive electron by 
a quantum of 5 x 10* volts is calculated, values 
are found which are rather larger than the area of 
cross-section of the nucleus. This fact makes it 
improbable that the production of the positive 
electrons is mainly a nuclear phenomenon. 

This view is strengthened by consideration of 
the energies of the particles. The maximum energy 
of the positive electrons produced by a given 
radiation appears to be about the same for all 
absorbers. If the particles had a nuolear origin, a 
variation with the type of nucleus would be 
expected. 

For the 5*0 x 10* and the 2*62 x 10* volt radia¬ 
tions, the maximum energies of the positive 
electrons are found to be about 4 and 1*6x10* 
volts respectively, that is, in each case about a 
million volts less than the energy of the quantum. 

If the positive electrons are indeed produced 
outside the nucleus, many important conclusions 
follow: 

(a) Since there is certainly no room, in atomio 
theory, for the permanent existence of positive 
electrons well outside a nucleus, then a positive 
electron that comes from there must be bom 
there, and if bom there, an equal negative electron 
must be bom simultaneously in order to conserve 
electric charge. This is confirmed by the experi¬ 
mental observation that pairs of tracks do occur, 
which almost oertainly are to be interpreted as 
due to the simultaneous ejection of a positive and 
a negative electron. 

To produoe such a pair of electrons with opposite 
charges requires an expenditure of energy 
(t»i -f.m«)e f ; If both particles have the electronic 
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mass, this energy amounts to 1 *01 x 10 * volts, so 
that in the case of the 2*62 x 10* volt radiation, no 
pair of positive and negative electrons can have 
more energy than 1*61 x 10* volts energy. Anderson 
has found this to be the case. Again, the maximum 
energy of a single positive electron producing an 
unpaired track should also be 1 *61 x 10• volts. An 
experimental determination of this maximum 
energy is being made by Chadwick, Blackett and 
Occhialini, and their preliminary results* give the 
value of 1 -58±0-07 x 10® volts, in excellent agree¬ 
ment with the theory. 

(b) The positive electron must have a spin of 
J and so obey the Fermi-Dirac statistics. For since 
energy is observed to be conserved during the 
birth process, it is to be expected that linear and 
angular momentum arc also conserved. So if a 
quantum gives rise to a pair of particles, one of 

which has a spin of - , the other must have the 

Z Zk 

same spin, since a quantum can only excite 
changes for which the angular momentum changes 
by 0 or 1. The argument is still valid even if 
possible changes in the nuclear spin are taken into 
account, for these must also be integral. 

(c) A necessary consequence of the occurrence 
of the process whereby a quantum interacts with 
an atom to produce a pair of electrons of opposite 
sign, is the occurrence of the reverse process, in 
which a positive electron and a negative electron 
interact with each other and the field of an atom 
to produce a single quantum of radiation. Sinoe 
the conditions for thiH occurrence cannot be rare, 
a positive electron cannot be expected to exist for 
more than a short time in matter at ordinary 
densities. 

These conclusions as to the existence and the 
properties of positive electrons have been derived 
from the experimental data by the use of simple 
physical principles. That Dirac’s theory of the 
electron predicts the existence of particles with 
just these properties, gives strong reason to believe 
in the essential correctness of his theory. 

Dirac succeeded in formulating the wave 
equation for an electron moving in a potential 
field in such a way as to make it relativistically 
invariant. The solution of this new wave equation 
not only led, in the case of the hydrogen atom, to 
a complete explanation of the fine structure of the 
spectral lines, but also to a rational explanation of 
the spin and magnetic moment of the electron 
itself. 

However, in addition to the solutions corre¬ 
sponding to the normal electronic levels found 
experimentally, were others which seemed to 
correspond to no observed facts. These solutions 
seemed to predict the existence of states in which 
the electrons possessed a negative kinetic energy, 

* The man of tlie positive electron can be calculated ftotia the 
equation 

ttstoy the Vetoes ftv*»2*n&x l(f volt* 0*07x 10* volts. 

We Had m,-0 *04 t0*U) 

This calculation afforde probably the mart accurate estimate of the 
tnaas of a positive electron yet available. 


and therefore did not correspond to particles in 
any usual sense. These states could not be ignored, 
because transitions must theoretically occur be¬ 
tween them and the normal states corresponding 
to positive kinetic energy. Dirac suggested that 
the difficulty might be avoided if it were supposed 
that all the negative energy states are normally 
occupied, and further, that the totality of electrons 
in such states produce no external field. 

On this view, only an unoccupied state or ‘hole’ 
would correspond to an observed particle. It 
followed from the theory that such unoccupied 
states should behave in an external field like 
particles with the same mass and spin as a negative 
electron but with a positive charge. The experi¬ 
mental discovery of the positive electron has 
therefore removed a very serious theoretical 
difficulty, and by so f doing, has greatly extended 
the field of phenomena over which Dirac's theory 
may be applied. 

Owing to analytical difficulties, the work of 
applying Dirac’s theory to special cases has not 
progressed far, but Oppenheimcr and Plesset* 
have calculated approximately the probability of 
the production of pairs of electrons of opposite 
charge when hard gamma rays are absorbed by 
matter. So far as these theoretical results go, they 
are in rough agreement with the experimental 
conclusions, both as regards tho order of magnitude 
of the effect and its dependence on the energy of 
the quantum and the atomic number of the 
absorber. 

The calculations give for the extra absorption 
by lead and tin of the 2 -62 x 10 * volt radiation, due 
to the production of positive electrons, the values 
of 25 per cent and 15 per cent of the absorption by 
the normal scattering and photoelectric processes. 
These figures are roughly those observed experi¬ 
mentally by Tarrant and Gray. So one may 
conclude that a large part of the anomalous 
absorption may be attributed to the production of 
positive electrons. 

One would expect that the absorbed energy 
would be re-radiated in two ways. An ejected 
positive electron may disappear by the reverse 
process to that which produced it, that is, by 
reacting with a negative electron and a nucleus, to 
give a single quantum of a million volts energy 
(see (c) above). Or it can disappear, according to 
Dirac’s theory, by another type of process, in 
which a positive electron reacts with a free or 
lightly bound negative electron so that both dis¬ 
appear with the emission of two quanta of half 
a million volts energy.* It is remarkable that the 
re-emitted radiation is estimated by Gray and 
Tarrant to be composed mainly of just these two 
energies, of one half and one million volts. How¬ 
ever, Fermi and Uhienbeck* have found that the 

• 1Dirac'si captation of thU annihilation probability give* a pnaftlvt 
electron a life of leee than 10‘® «ec. to water, tins life bains inversely 
proportional to the density. If thU predicted procftw w verUtoa 
experimentally. It wlU be possible to a**ttme the revera process, the 
CJTjitlon of a pair of electron* of opposite altfn by the oollmon 4Ttwo 
Qitanta of high enemy. ThU latter prooea* would then bo the ftfirt 
known of the 'interference' of quanta; tt U conceivable that ltd* 
piooflH ha* oOniiderabie 1 %*!*«***«»» - 
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theoretical intensity of the, hard component is far 
smaller than that observed. 

This absorption of hard gamma rays by atoms, 
resulting in the production of pairs of oppositely 
charged electrons, may be thought of as a photo¬ 
electric absorption by th # e ‘virtual* electrons, that 
is, by electrons with negative kinetic energy, near 
the nucleus. According to Beck 10 , these virtual 
electrons may be considered to have a binding 
energy of the order of 2 mc a . Beck also shows that 
the number of these virtual electrons which are 
effective for the absorption are proportional to the 
square of the atomic number and that they 
amount to about one for each lead atom. The 
theory also indicates that the birth process takes 
place within a distanoe of /i/27mtc—3*85 x 10 11 cm, 
of the nucleus, that is, well inside the K ring. 

Curie and Joliot 11 hav^ found that positive 
electrons are produced when aluminium and bbron 
are bombarded by alpha particles, and that these 
positive electrons have a higher energy than the 
accompanying negative electrons. Silver , lithium 
and paraffin, however, give no positive electrons. 
Curie and Joliot suggest that the positive electrons 
originate in the disintegrating nucleus, but it 
seems possible that they may be produced mainly 
outside the nucleus by the internal conversion of 
& gamma ray emitted by the nucleus. To explain 
the effect in this way, the probability of internal 
conversion must be nearly unity.* The greater 
energy of the positives may be explained by the N 
fact that a positive electron gains kinetic energy 
and a negative electron loses it, on escaping from 
the field of a nucleus. This resulting difference in 
kinetic energy will be the larger the nearer to the 
nucleus that the pair is bom, and so should be 
larger in the case of such an internal conversion 
process, which depends on a spherical wave, than 
in the usual case of external absorption, which 
depends on a plane wave. 

Though it was in association with cosmic 
radiation that positive electrons were first detected, 

* Oppenheimer and Flessot Hoc. ott.) predict theoretically far smaller 
values. 


the exact part they play in these complicated 
phenomena is not yet clear. But certain faots are 
established 1 *. (t) Of the fast particles which 
produce the cosmic ray ionisation at sea-level, 
about half are positive and half negative electrons. 
Their energies range from a few million to nearly 
10 1 * volts, (u) The same ratio is found in the 
‘showers'. The showers appear therefore to repres¬ 
ent the birth of multiple pairs of positive and 
negative electrons, as a result of one or more 
collision processes induced by the primary radia¬ 
tion. Dirac’s theory shows that the production 
of single pairs is of primary importance in the 
absorption of both gamma rays and particles of 
high energy 18 , but has, as yet, given no hint of the 
cause of the multiple pairs forming the showers, 
(in) It has been shown that the majority of the 
particles inoident on the earth’s atmosphere are 
positively charged 14 . 

Since protons are rarely observed at sea-level, it 
is probable that the positively charged incident 
particles are not protons but positive electrons. If 
this is so, the main part of the flux of oosmic 
radiation in inter-galactic space must be in the 
form of positive electrons ; and since the total 
mass of this radiation has been estimated as 
possibly as large as 1/1,000 part of the mass of all 
the stars and nebulae 1 *, it appears that the positive 
electron, though rare, because ephemeral, on earth, 
is an important constituent of the universe as a 
whole. 
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Progress in Non-Ferrous Metallurgy, 1908-1933 


T HE first meeting of the Institute of Metals 
was held in Birmingham twenty-five years 
ago. The autumn meeting was again held in that 
ity this year, on September 18 - 21 , and a review 
of the progress in those spheres of metallurgical 
activity with which the Institute is concerned 
was given by Dr. W. Rosenhain. 

Dr. Rosenhain began by pointing out the 
unsatisfactory state of knowledge of the thermal 
equilibrium diagrams of metallic systems at the 
time when the Institute was founded, and the 
vast improvement in that respect which has since 
taker j5aoe—on improvement for which he and 
those working under his supervision have been in 
no 4naU measure responsible. One of the points 


in regard to which the earlier diagrams were 
particularly deficient was in the determination of 
the limits of solid solubility in metals of other 
metals or their compounds, and the discovery by 
Wilm of the complex aluminium alloy known as 
‘duralumin’ has emphasised the profound in¬ 
dustrial importance of such knowledge. Where 
the solid solubility is appreciably higher at elevated 
temperatures than at lower ones, it becomes 
possible by quenching from an- appropriate 
temperature to retain a super-saturated solution. 
Such a solution may afterwards undergo decom¬ 
position either at room, or some higher, tem¬ 
perature, resulting in what is generally known as 
'age-hardening*. The prime importance of this 
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discovery lies in the fact that, previous to the 
work of Wilm, steel was the only material which 
could be hardened by heat treatment. Since the 
establishment of the fundamental factors con¬ 
trolling the process—many details in the full 
explanation still require elucidation—an ever 
increasing number of alloys have become known 
which are capable of improvement in a similar 
manner. Apart from the alloys of aluminium 
itself, perhaps the most interesting example is 
that of copper alloyed with a small percentage of 
beryllium, in which a degree of hardness can be 
induced approaching that of a quenched steel* 
The range of such alloys is steadily widening and 
is placing at the disposal of tho ongineer and other 
users a whole series of products of a novel and 
valuable nature. 

For some time after the discovery of ‘duralumin 5 , 
ago-hardening was confined to wrought alloys. 
The explanation gradually arrived at concerning 
the mechanism of the process suggested, howevor, 
that cast alloys should be available which were 
susceptible of similar improvement. This pre¬ 
diction was later confirmed, one of tho most 
commonly employed of such materials being the 
*Y* alloy containing 4 per cent of copper, 2 per 
cent of nickel and 1*5 per cent of magnesium, 
with the discovery of which Dr. Rosenhain was 
himself intimately concerned. This alloy and 
modifications of it, some of which contain small 
amounts of titanium, possess tho further advantage 
that they will retain their strength as the tern- 

E orature is raised to an extent which is distinctly 
etter than that of many other aluminium alloys. 
Another type of treatment which again is, as 
yet, almost entirely confined to alloys of aluminium, 
is tho ‘modification 5 of properties which results 
from the addition of certain materials to the slag 
under which the alloy is melted. Silicon alloys 
with about 12 per cent of that element are the 
most important of this class. The effect is 
associated with super-cooling phenomena, and 
‘modification* can be produced in other types of 
alloy, though not as yet to anything like the same 
extent. The importance of the discovery lies in 
the fact that it shows that materials which, in 
normal circumstances, are brittle to the point of 
uselessness may, by suitable manipulation during 
melting, be rendered among the most valuable of 
the alloys of the particular motal. 

Among new materials which are still in course 
of development, one of the most interesting 
groups is that of the alloys of beryllium with 
copper and nickel, to the age-hardening properties 
of some of which reference has already been made. 
Other work has concerned itself with the metal 
itself, research on which is complicated by its 
remarkable reactivity with almost every element 
with which it comes in contaot. It may be pro- 
duced in a ductile form with a high degree of 
strength, a low density and a relatively high 
melting point. The development of cutting tools 
consist ing of non-ferrous metals is another direction 
hi which considerable progress h&s been, and still is 
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being, made. 'Stellite' and the sintered products 
of tungsten oarbide with cobalt and other sintering 
additions are the outstanding examples of such 
materials and both are being increasingly employed. 
An application of the sintered tungsten oarbide 
to which Dr. Rosenhain did not refer, but which 
is already established industrially, is in connexion 
with dies for the drawing of wire, which, for the 
finer gauges, are being increasingly employed. 

Defects in ingots and castings due to the presence 
of dissolved gas is another subject which has 
called for considerable investigation. From 
aluminium alloys these gases can be removed, at 
any rate in part, by presolidification, the passage 
through the melt of nitrogen or the vapours of 
volatile chlorides such as those of titanium or boron. 
Such treatment, in addition to rendering the casting 
free from gas inclusions, may in certain coses have 
a marked effect on the size of the crystals and 
thus bear on the whole subject of grain refinement. 

In no direction probably has progress been 
more markod than in the production of the metals 
themselves in a high state of purity. Zinc, 
magnesium, aluminium, tungsten, manganese, etc., 
are now available of a purity and in some cases, 
therefore, with properties, of a totally different 
order from that of twenty-five years ago. Some 
brittle metals are shown to be ductile if the last 
small traces of impurities are removed, and new 
uses are opened up for elements which, but a few 
years ago, were of no more than laboratory interest. 

The production by Carpenter and Elam of the 
first large single crystals of aluminium, and 
subsequent work on such Single crystals of that 
and other metals, has opened up an avenue for 
direct experimental research on the reaction of 
metals to stresses which is gradually throwing a 
flood of light on factors of immediate importance 
to the engineer. Through the phenomenon known 
as ‘corrosion-fatigue*, a type of failure of parts 
in service which haB only been generally recognised 
during the last few years, the effects of stress 
are being linked up with those duo to oorrosion 
itself. Not only is our information regarding the 
underlying causes of corrosion on an altogether 
surer foundation—though much still remains to.be 
done—but also processes are available for the 
reduction, or elimination, of the trouble which 
are now well established. The addition of 
aluminium to brass condenser tubes, and the use 
of cupro-nickel alloys afford examples of the adop¬ 
tion of new and superior materials. The surface 
protection of metallic articles by highly resistant 
films of oxide, either naturally as in the stainless 
steels, or artificially on aluminium and certain of 
its alloys by the anodio oxidation process de¬ 
veloped by Bengough and Stuart, are instances 
of a similar effect produced by an alternative line 
of approach. 

In all these developments the Institute of Metals 
has itself played a most important if, perhaps* 
indirect part and can justifiably claim a shaft of 
the credit for the progress which has been made* 

F.C.T. 
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The Loch Ness “Monster” 

(From a Correspondent) 


S INCE early in the past summer, newspaper 
references hare become more frequent and 
more precise, relating to the presence of an aquatic 
“monster” in Loch Ness. After its reported 
occurrence, the writer spent a forenoon in July 
by and on the Loch without seeing anything 
unusual, and up to the present the “creature” 
has been chary of exhibiting its paces to a skilled 
naturalist. Experience of alleged wonders and 
the results of investigation—where investigation 
was possible—load to deep scepticism concerning 
reports by inexpert observers describing phenom¬ 
ena with which they are unfamiliar, and in the 
present case the variations in the descriptions 
suggest either fertile (if unconscious) imagination, 
or the observation of different phenomena. 

Descriptions vary: several observers have 
“seen” an ecl-like monster with humps upon its 
back, a few a creature with small head and long 
neck attached to an enormous body, and othere 
something that looked like an upturned boat. As 
a rule, it is said to move swiftly through the water, 
sometimes to the accompaniment of a “flurry” of 
foam. Guesses at identity have varied even more 
than descriptions; from possibilities, such as 
large eel, grampus, porpoise, whale shark, seal, 
otter, to improbabilities such as sunfish, crocodile, 
“some amphibian”, and so to impossibilities which 
include Plesiosaurus, “sea-camcl” and the sea- 
serpent of the Middle Ages. Two professional 
zoologists have ventured identifications: one 
suggested an unstable mass of drifting peat, the 
other a white whale or beluga, but for various 
reasons neither is likely to be correct. 

During the last fortnight, the “monster” has 
become insistent upon attention, mainly through 
its advocates. The Secretary of State for Scotland, 
in reply to questions, has written that he has com¬ 
municated with the Chief Constable of Inverness- 
shire, who had already stationed five constables 
at different places on the loch. None has yet seen 


the monster; but it is guaranteed protection 
should it appear and be threatened. 

In the Times of December 8, Lieut.-Commander 
R. T. Gould, who lias taken much trouble to 
examine the evidence, considers that the creature 
is a “specimen of one of the rarest and least known* 
of nil living creatures”, in fact as near as may be 
a relative of the traditional “sca-serpant”, with 
large body supporting a small head parched upon 
a long neck, the base of which is fringed with 
appendages, “possibly gills”—he suggests a giant 
marine form (hitherto unrecognised by science) of 
the common newt. To a zoologist, Commander 
Gould's acceptance and analysis of at any rate 
some of the evidence appears to be uncritical and 
even credulous, and his conclusion unjustified. 

By far the most important piece of recent 
evidence has been the publication of a photograph 
said to be of the “monster”. The photograph lay 
undeveloped for four weeks notwithstanding its 
possible interest, and its first reproduction in the 
newspaper in which the writer saw it was can¬ 
celled on the following day because the print had 
been “slightly retouched to throw up the details 
of the monster and its shadow”. A second “wholly 
untouched reproduction of the photograpliio 
print” was produced, and if it is correct, it suggests 
a creature quite different from the animals it is 
alleged to represent. But to the writer there still 
seem to be on the print indications that it is not 
a direct contact print from an untouched negative, 
and until he has critically examined the negative, 
he is not prepared to hazard a suggestion. 

So far, one can say that although the evidenoe 
is not consistent, and that although much that 
has deen said about the “monster” is, to put it 
mildly, uncritical, if the evidence is to be believed 
at all, there may t>e in Loch Ness a creature, 
which if not unusual in its own habitut, is unusual 
in its surroundings in a Highland fresh-water 
loch. 


Obituary 


Mr. H, M, Martin 


W E regret to record the death on November 17 
of Mr. Harold Medway Martin, who for 
forty-six years was a member of the editorial 
staff of Engineering, and was widely known not 
only as an engineering journalist of outstanding 
ability but also as a mathematical physicist of 
distinction. 

Martin was bom at Royston, Hertfordshire, 
on May 21, 1864, and was one of a large family 
whiehittduded Henry Newell Martin, the biologist 
ttho^workpd with Huxley, and Mary Jane Martin, 
the first woman to gain first-class honours in the 
Mkxrd Scimioe Tripos at Cambridge, who became 
the wife of PWf. James Ward. 


Educated at the Northern Congregational School 
at Silcoats, Wakefield, in 1881, Martin was 
apprenticed to Messrs. Black, Hawthorn and Co., 
of Gateshead, and in 1886 obtained a Whitworth 
scholarship, and a Clothworkers’ scholarship at 
the Central Institution of the City and Guilds of 
London Institute. Passing out of the Central 
Institution in 1887, he was recommended by the 
late Dr. Unwin to Mr. (afterwards Dr.) Maw, and 
on July 18, 1887, joined the staff of Engineering, 
of which he remained a member until his death. 

Martin's contributions to the columns of 
Engineering covered a wide range of subjects, 
such as lubrication, heat transfer, suspension 
bridges, the behaviour of gases, the theory of 
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surface condensers, indeterminate structures and 
the design of dams. His criticism of the memoir 
“An Experimental Study of the Stresses in 
Masonry Dams”, published by Prof. Karl Pearson 
and Prof. A. F. C. Pollard in 1907, led to a 
controversy which was carried on partly in 
Engineering and partly in our own columns. But 
the work for which Martin will chiefly be remem¬ 
bered was his original researches in connexion 
with the theory of the steam turbine and thermo¬ 
dynamics, subjects to which he returned again and 
again. His earlier series of articles on the steam 
turbine led to the publication in 1913 of his 
treatise “The Design and Construction of Steam 
Turbines”. Afterwards he dealt with the pro¬ 
portioning of turbine blading, the strength of 
rotating discs, nozzle experiments and the reaction 
of steam jets, his contributions to these and other 
matters being of the greatest service to the steam 
turbine industry. 

For many years a valued member of the Steam 
Nozzles Committoe of the Institution of Mechanical 
Engineers and of the British Electrical and Allied 
Industries Research Association, Martin designed 
tho most successful apparatus used for nozzle 
research, which has indeed been copied by other 
workers. With his wide knowledge of engineering 
theory and practice, ho also possessed a thorough 
acquaintance with modem physics which, com¬ 
bined With his gift for writing, enabled him to 


produce the reports of scientific lectures which 
have long been a notable feature in the columns 
of Engineering, “No one but Martin,” says Dr. G. 
Stoney, “could have given the lucid reports of the 
lectures of Lord Rutherford, Sir J. J. Thomson 
and others at the Royal Institution.” 

Never in robust health and somewhat reserved, 
Martin took but little part in outside affairs, and 
we believe the only mark of distinction he received 
from the engineering profession was his election 
in 1921 as an honorary member of the Junior 
Institution of Engineers. The indebtedness of the 
profession to his studies, however, is a great and 
lasting one. 

We regret to announce the following deaths : 

Prof. J. Joly, F.R.S., professor of geology and 
mineralogy in Trinity College, Dublin, on December 
7, aged seventy-six years. 

Sir Frederic L. Nathan, K.B.E., superintendent 
of the Royal Gunpowder Factory, in 1900-9, and 
later power alcohol investigation officer under the 
Fuel Research Board, Department of Scientific 
and Industrial Research, on December 10, aged 
seventy-two years. 

Sir William Whitla, formerly professor of 
materia medica and therapeutics in the Queen’s 
University, Belfast, president of the British 
Medical Association in 1909-10, on December 11, 
aged eighty-two years. 


News and Views 


Aberdeen Meeting of the British Association 

The annual meeting of the British Association will 
be held next year in Aberdeen on September 6-12 
under tho presidency of Sir William Hardy, Director 
of Food Investigation in the Department of Scientific 
and Industrial Research. The following sectional 
presidents have been appointed : Section A (Mathe¬ 
matical and Physical Sciences), Prof. H. M. Mac¬ 
donald ; B (Chemistry), Prof. T. M. Lowry ; C 
(Geology), Prof. W. T. Gordon * D (Zoology), Dr. 
E. S. Russell ; E (Geography), Prof. A. G. Ogilvie ; 
F (Economic Science and Statistics), Prof. H. M. 
Hal Is worth ; G (Engineering), Prof, F. G. Baily ; 
H (Anthropology), Capt. T. A. Joyce ; I (Physiology), 
Prof. H. E. Roaf; J (Psychology), Dr. Shepherd 
Dawson; K (Botany), Prof. A. W. Borthwick; 
L (Educational Science), Mr, H. T. Tizard ; M (Agri¬ 
culture), Prof. J. A. S. Watson. The president of 
the Conference of Delegates of Corresponding 
Societies will be Sir Henry Lyons. 

The 34 -Hour System of Time Reckoning 
Fifty years ago, the United States adopted zone 
time, the time in each zone differing by an integral 
number of hours from Greenwich time. Zone time 
has been very generally adopted throughout the 
world, and has resulted, in tho long run, in a great 
deal of convenience to the world, though the choice 
of the Greenwich meridian rather than that of 
Washington may then have seemed unnecessary to 


some Americans. Reform in British methods of 
publio time-keeping, namely, the adoption of a 
24-hour clock, and tho abolition of the distinction 
between a.m. and p.m, in railway time-tables and in 
the Post Office, is again under consideration (see 
Nature, Dec. 2, p. 836). On December 7 the House 
of Lords adopted a resolution moved by Lord Newton 
recommending that the Post Office should adopt the 
24-hour day, and that the railways should bo invited 
to use it in their time-tables. The change was 
rooonJBiended so long ago as 1919 by a Home Office 
Committee, The Government reply was that there 
is no evidence of a general demand on the part of 
the public for the 24-hour day. The 24-hour day is, 
of course, used by astronomers, and also by the 
Army, Navy, and Air Force. While the present 
arrangement causes little inconvenience in private 
life, most people will probably agree with the 
Astronomer Royal, who is supporting the project* 
that the adoption of the 24-hour day would be a 
small but easily made step in the direction of greater 
ultimate public convenience. 

Cinchona and Civilisation 

The Pharmaceutical Society awards bi-annually 
the Harrison Memorial medal, which perpetuates the 
memory of Colonel E. F. Harrison, a member of the 
Society who was Director of Chemical Warfare during 
the later stages of the War and died from the effects 
of gas poisoning contracted while testing respirators* 
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He was the designer of the widely used ‘Harrison 
restorer’. The recipient of the medal delivers the 
Harrison Memorial lecture before the Society, a 
lecture which need not—and as time passes cannot— 
deal with Harrison himself or his work. The medal 
this year has been awarded to Mr. Bernard Howard, 
a vioe-prosident of the Institute of Chemistry, who 
took as the subject of his lecture delivered on 
December 12, “Cinchona and Civilisation”. Mr. 
Howard is a director of one of the largest manu¬ 
facturers of quinine in Great Britain, whose records 
go back into the early years of the last century, and 
he was able to illustrate his discussion, in his pre¬ 
sentation of the problem of man's fight against malaria, 
from the records of his own firm. 

When the British army from Bulgaria landed in 
the Crimea in 1857, the troops were so weak from the 
effects of malaria that they ‘were scarcely able to 
carry their equipment. Presumably in 1867, quinine 
was regularly administered by army doctors to 
malaria patients, but Mr. Howard maintains that it 
is almost certain that there was no systematic 
method of prophylaxis at that time. From an 
examination of the records of his firm, he finds that 
the output for 1867 shows on increase of 27 per cent 
over the 1866 figuro, while the post-Crimean War 
year, 1868, shows a decrease of 22 per cent. He 
assumes that a good proportion of the 1857 increase 
must have gone to the army, and that the fact that 
there was any army at all to be landed in the Crimea 
was due to the use of quinine. The first cinchona 
trees known to be grown in Great Britdin were in 
the garden of tho Society of Apothecaries in London, 
maintained to this day as the Chelsea Physio Garden. 
There is a rocord in Evelyn’s Diary of his seeing 
cinchona trees there. At a site in Tottenham, which 
is now an arterial road, the Howard family grew 
cinchona in the early nineteenth century, and quinine 
was extracted experimentally from these trees. So 
early as 1823 it was being manufactured on a large 
scale in Great Britain, although from imported bark. 

Exhibition of Microscopes 

Messrs. W. Watson and Sons, Ltd., 313 High 
Holbom, London, W.C.l, have an exhibition of 
microscopes at the Central Hall, Westminster, 
London, S.W.l, with the view of popularising the 
use of the microscope and demonstrating its recrea¬ 
tional and educational possibilities. In this connexion, 
several small mioroaoopes are exhibited, the cost of 
which is very reasonable. The material set up shows 
dearly that a great deal of useful teaching work can 
be done with a comparatively simple instrument. 
Striking exhibits of differential illumination by means 
of Rheinberg’s disc illustrate the advantages of 
this method for demonstration and elementary 
teaching purposes. A very useful instrument ex¬ 
hibited, which should appeal to all mioroscopists and 
naturalists who are interested in microscopy in the 
field, ie o small portable microscope. The stand 
can be folded and the tube lowered so that the whole 
instrument may be reduced to a size of 7 in. x 3 in. 
X 3 in. The oost too is very reasonable. Among the 


demonstrations in photomicrography is one by the 
Kodak Co., in which experiments with a microscope 
and an ordinary Brownie 12s. 6d. box camera, using 
a super-sensitive panchromatic plate, have produced 
excellent results. Several new departures for methods 
in metallurgy and microprojection are being exhibited. 
A number of useful changes in construction of, and 
additions to, microscopes for research in bioldgy, 
crystallography, metallurgy, ore also on view; 
several types of binocular microscope, one with a 
new inter-pupillary adjustment, being of particular 
interest. The exhibition, whioh is open until December 
16, is well worth a visit not only by microspopists, 
who wish to know what can be done with a simple 
instrument and the recent developments in the finer 
instruments ; but also by those not familiar with 
microscope work, sinoe there is much' of interest to 
be learned from it. 

Racial Elements in India 

On November 17, Dr. J. H. Hutton, the Indian 
Census Commissioner, gave a lecture, whioh is now 
available, before the Royal Society of Arts ( J . Roy . 
Soc. Arts, 82, No. 4226). Summarising the results 
of hiB work, Dr. Hutton discussed tho racial elements 
in the population of India at length, analysing it 
into no less than six distinct strains. To a Negrito 
(Andamanese) sub-stratum must bo added a race of 
Australoid affinities, whioh is “widely spread” in 
India. Thirdly, an immigration of Austro-Asiatic 
speaking peoples can be traced from the Punjab 
hills to the Bay of Bongal. Fourthly came the 
Dravidian speaking peoples, described by Dr. Hutton 
os “Mediterranean” and “Armenoid”, from Meso¬ 
potamia. Fifthly and sixthly. Dr. Hutton associates 
Indian brachycephaly with an Aryan speaking stook, 
described as ‘‘Alpine” and said to have preceded the 
true Aryans. At the conclusion, Mr. K. de B. Cod- 
rington pointed out that Dr. Hutton’s analysis was 
based almost entirely on linguistic evidence. No 
craniometrioal evidence can be brought forward 
in support of the suggested Negrito strain, nor is a 
widely spread Australoid type discernible. Brachy- 
cephaly cannot be seized upon as an isolated fact and 
labelled Alpine. Furthermore, Harrower’s opinion, 
that there is no support for the identification of the 
Dravidian and Mediterranean types, should be given 
serious attention. In putting forward such theories, 
the canons of biological thought must be obeyed, and 
due consideration given to current anthropometrioal 
opinion. 

Jericho 

Prof. John Garstang’s survey of the results of 
his excavations at Jericho in his article in tho Times 
of December 6, following on his lecture at the Univer* 
sity of Liverpool on November 17, affords a consecu¬ 
tive story of the history of the city which it is possible 
to accept with assurance in the light of the excava¬ 
tions of last season. Among the more interesting 
features are the evidence of Babylonian influence in 
the Early Bronze Age and the conspicuous rarity 
of Cretan and Mycenaean motives under the eighteenth 
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dynasty when they might be expected. Four separate 
and distinct defensive systems have been differen¬ 
tiated, of which the earliest, belonging to the Early 
Bronze Age (c. 2500-2100 B.c.) rested on deposits 
of a still older period. The period of the city’s 
greatest expansion was in the third phase (Middle 
Bronze Age II), which is marked by a cultural 
change. Under the Hyksos at that time, the city 
walls were much extended ; and tho character of 
the Palace and other buildings suggests that Jericho, 
as the residence of a Hyksos governor, had become a 
city of more than local importance. This phase comes 
to an end at about 1600 b.c. when the city was 
destroyed, presumably by the Pharaohs. It was 
rebuilt, but restricted within the bounds of the 
earlier area of occupation. From that time onward 
its history can be traced by means of scarabs and 
painted pottery having a range of dates between 
1600 and 1400 b,c. At tho latter date under Ameno- 
phis III tho normal Ufo of the city ceases abruptly. 
All the buildings of the Palace area and the few 
houses against tho city wall bear witness to a great 
catastrophe—the indications are an earthquake— 
followed by an intense fire while the rooms wore 
in occupation. Thenceforward until about 900 b.o. 
the site was practically deserted. 

Sixth International Congress for Scientific Management 

Considerable progress is being made with the 
organisation of tho Sixth International Congress for 
Scientific Management, which is to be held in London 
on July 15-18, 1935. A strong council which includes 
representatives of societies connected with various 
phases of scientific management has been formed. 
H.R.H. the Prince of Wales is the patron of the 
Conference and Government support has been 
promised. The chairman is Sir George Beharrell, 
managing director of Dunlops. The chairmen of 
tho various committees are Dr. E. F. Armstrong 
(Organisation), Sir Henry Fowler (Technical) and 
Mr. G. R. Freeman (finance). Mr. H. Ward, formerly 
general secretary of the National Institute of In¬ 
dustrial Psychology, has been appointed secretary. 
It is hoped that the Congress will demonstrate that 
British industry and British technicians are fully 
alive to the importance of scientific principles in 
management. Many highly skilled organisations 
exist, which are using and propagating these prin¬ 
ciples, but tho Congress should help still further 
to stimulate the national movement in this direction 
and to create a general appreciation of the applica¬ 
tions of management to organised industrial and 
commercial activity. Among the questions which 
will be discussed are : concrete examples of the 
application of scientific management to distribution 
problems in manufacturing, wholesaling and retailing; 
methods of controlling production; methods of 
selection, education and training of personnel suitable 
for high administrative positions ; correct methods 
of inculcating modem management principles and 
practices in large-scale, medium and small under¬ 
takings, and the rdle of trade or other associations 
in this field. 


Glass-Making 

Tan Friday evening discourse at the Royal 
Institution on December 8 was delivered by Major 
R. M. Weeks, a director of Messrs. Fitkington 
Brothers, Ltd., on "The Making of a Sheet of Glass”. 
Major Weeks first gave a fcrief outline of some funda¬ 
mental scientific considerations, with special reference 
to composition, the tendency to devitrify, and the 
resistance of the product to weathering. Melting is 
carried out by one of two processes, namely, the 
older method in which the raw materials are placed 
in pots in a gas-fired furnace, and the modem method 
by which the raw materials are introduced at one 
end of a continuous furnace and the molten glass 
withdrawn at the other. The various processes 
necessary for the manufacture of sheet and plate- 
glass woro described in detail. Films were shown 
of the hand-blown ancf the machine-drawn cylinder 
sheet glass processes. The latter has been superseded 
by the flat-drawn process, in which the sheet is 
drawn in the form of a flat continuous ribbon. To 
illustrate tho manufacture of plate glass, an interest¬ 
ing film of the Bicheroux casting process was shown 
and reference was made to tho latest process of plate 
glass manufacture, the flow process, in which the 
molten glass is delivered to rollers which form a 
continuous ribbon of glass. In the modem continuous 
grinding and polishing machine tho glass plates, laid 
on a moving bed, pass successively under the grinding 
and polishing machines. The discourse concluded 
with a description of two novel forms of flat glass 
of interest, namely, opaque glass manufactured in 
black, white and various colours and known as 
vitrolito ; and toughened glass, known as ‘armour- 
plate’ or ‘triplex toughened', which has a high 
resistance to fracture combined with the property, 
if brokon, of shattering into small harmless fragments. 

India and Displaced German Scientific Workers 

Although the creation of special posts and the 
raising of supplementary funds for research work 
have alleviated in some degree the difficulties 
attendant on the absorption of displaced German 
Jewish teachers and students, these measures have 
not been adequate to provide for ail, or to meet all 
contingencies. In India, where the appeal on behalf 
of the displaced workers has met with a sympathetic 
reception in certain quarters, the posts which might 
be made available are extremely limited in number, 
and in the matter of academic and research appoint¬ 
ments, India has its own special difficulties which 
militate against even limited assistance. In each year 
India produces a relatively large number of men 
trained in scienoe, including many with qualifications 
obtained in Europe. In present conditions these find 
difficulty in obtaining appointments in India. In 
an interview with Aoharya Roy, which appears in the 
Amrka Bazar Patrika of November 14, relating to the 
appeal on behalf of Jewish men of science, reference is 
made to the virtual monopoly enjoyed by Europeans 
in posts for scientific research in India, against which 
Indian research students have made way only very 
slowly in the last fifteen years. Aoharya Foypoints 
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out that these difficulties would be greatly enhanced 
if any attempt were made to absorb German men 
of science, while they might resent being placed in 
a position of subordination to Indian workers. His 
attitude towards the employment of Europeans in 
research in India providoj much food for thought, and 
suggests that the educational situation of the future 
will call for tactful handling unless Indian education 
is to suffer. In the oourse of his interview, however, 
Acharya Roy does point out a weakness in the 
position of the European teacher, who, as an exile, 
looks forward to his return home, and as a foreigner 
cannot enter intimately into the life of his students. 

Classification of Sinanthropus 

When Dr. Hrdlifika was passing tlirough the press 
the revised edition of “The Skeletal Remains of 
Early Man” (Smithsonian Miscell. Collect., Vol. 83, 
1930) he received a description, accompanied by 
photographs, of the then recently discovered skull 
of Peking man. Although it was too late for reference 
in the text, in an addendum Prof. HrdliSka gave it 
as his opinion that the skull was neanderthaloid, 
resembling the Galilee skull, and that “had it been 
found in Europe or in Asia Minor it would hardly 
be taken by any expert student ... as anything else 
than neanderthaloid”. Dr. Hrdlifika has now made 
a careful examination of cranial and ondocranial 
casts of the Peking skull recently reoeived from 
London, examining them side by side with com¬ 
parable material in the National Museum collections 
at Washington. According to a communication 
issued by the Smithsonian Institution of Washington, 
Dr. Hrdli&ka finds that his previous conclusions are 
fully substantiated. They are in complete agreement 
with the view recently put forward by Dr. E. Dubois 
before the Dutch Academy of Sciences, being in 
effect that Peking man is a somewhat variant 
member of the widespread Neanderthal race. Though 
the brain and skull are small, Dr. Hrdlifika holds 
that the former is “thoroughly human”, if low in 
type, while the latter is comparable in capacity with 
the skulls of prehistoric Peruvians in the Washington 
collections, of which some thirty in number are less 
than 1,060 c.c. in cubic capacity. In respect of both 
characters, Peking man is thus brought well within 
the range of the human. 

Guiding Aeroplanes when about to Land 

In the radio range-beacon systom now used on 
American airways, it is sometimes very difficult to 
determine the absolute direction of the aeroplane 
when it is near the radio beacon. The pilot can 
easily pass from one quadrant to another without 
knowing it. When once so lost, he may wander 
many miles from the beacon before he can find out 
which quadrant he is on. Tests show that the average 
pilot, when flying under the hood and purposely 
lost, requires about an hour to find his course. In 
the Journal of Research of the Bureau of Standards 
for September, Mr. F. W. Dunmore describee aural, 
visual and combined methods which enable the pilot 
to identify the quadrant with certainty. In the 


aural method, directive signals are sent out; a 
one dot signal in a westerly direction, two dots 
easterly, three dots north and four dots south. 
Depending on which set of these signals is the loudest, 
a pilot can determine his general direction from the 
beacon. During an interval between the sending 
of the beacon station identification letter, the on© 
dot and two dot signals are sent out, and during the 
next interval the three dot and four dot signals are 
transmitted; which two of the four sets of signals 
are heard loudest enable the pilot to determine .his 
oourse. In the visual system, use is made of an indic¬ 
ator the reeds of which are affected by the signals, 
and their relative amplitudes enable the course to 
be determined. An advantage of the system for 
course and quadrant identification is that it can be 
readily applied to existing beacon stations as it 
requires no alterations to the antenna structure. 
Photographs of the devices and full diagrams of the 
necessary circuit arrangements are given. 

Inductive Interference with Telephone Lines 

The working of telephones is often seriously 
impaired by the noise duo to induction from neigh¬ 
bouring power or railway lines. This problem has 
been closely Btudiod by electrical engineers for the 
last thirty years. In a paper communicated to the 
Institution of Electrical Engineers on November 23, 
Mr. W. G. Radley and Dr. 8. Whitehead show that 
rapid progress has been made in the solution of the 
problem during the last few years. The amount of 
the interference in any given case can now be deter¬ 
mined quite definitely by mathematics. It is due 
both to electromagnetic and electrostatic induction 
and also in some cases to radio effects. The loss in 
the ‘articulation* of a telephone depends on the 
frequency of the disturbing voltage. For example, to 
produce the same loss in articulation by moans of a 
note having a frequency of 150 as a note having a 
frequency of 1050, at which the maximum dis¬ 
turbance occurs, the induced voltage would have to 
be increased 158 times (22 decibels). The Post Office 
has now made a ‘noise* meter which gives at one 
reading the magnitude of the interference factor 
produced by all the induced harmonics. It is a great 
step in helping the electrical industry to know that 
interference with existing telephone systems by any 
projected power or railway scheme can now be pre¬ 
determined in advance. If it is too groat, it can be 
decreased by a suitable choice of generators, the use 
of power cables or telephone cables instead of over¬ 
head circuits, etc. When there is a short circuit 
on the power line, and there are large transitory 
earth currents, there is risk both of electric and 
acoustic shocks. These may be partly mitigated by 
protective dovioes. 

Thermodynamic Storage of Energy 

The equalising of the normal daily load of an 
electricity works with its sudden ‘peaks’ and deep 
drop at night is one of the fundamental problems of 
electrical engineering economics. The suggestions 
recently made that many of the European power 
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stations might be linked together so that the peak 
load might be distributed more evenly, shows how 
seriously engineers regard the problem. Where 
Nature makes it possible to collect large quantities 
of water by the building of dams across valleys and 
utilising the supplementary energy of hydraulic 
poWer stations for yearly storage, the peak demands 
may be economically covered for months. If the 
capacity is not sufficient, it can be augmented by 
using storage pumps to utilise the surplus energy 
available at night time. In many cases the initial 
coats of these mothods are prohibitive. In the 
Eacher-Wyaa News for June, published by the Escher- 
Wyss Engineering Works, Ltd., of Zurich, Dr. 
Marguerre describes his thermal process for storing 
surplus energy. Tho principle may be explained by 
comparing it to that of a hydraulic pumping storage 
plant. In this plant, water is pumped from a low 
to a high level by utilising surplus energy. This 
energy is then recovered when required by allowing 
the water to fall to the lower level. In the thermo¬ 
dynamic method, heat is pumped from a low to a 
high temperature by means of the heat pump (turbo- 
compressor) and tho energy recovered in a steam 
turbine by a similar temperature drop. The efficiency 
under average conditions is about 60 per cent. The 
costa are worked out for practical cases. The method 
can be used advantageously in connexion with town 
heating services 

Water Heating by Electricity 

Ik order that heating water by electricity may be 
an economic proposition, it is necessary that electricity 
be sufficiently cheap. If the price is less than a 
penny per unit, the method is worth considering. 
A recent estimate made by the British Electrical 
Development Association of 2 Savoy Hill, W.C.2, 
shows that there are already two million houses in 
Great Britain connected to the supply mains in areas 
where electricity is offered at the price of Jd, per 
unit. The Association issues a pamphlet in which 
it shows that electricity provides an excellent hot 
water service and that the supply of hot water 
reduces very appreciably household drudgery. When 
hire or hire-purchase terms are available, there is 
little capital outlay. Prospective users are advised 
to call at electricity show-rooms and builders are 
encouraged to make provision for electric hot water 
systems in new houses. In France, the Soci6t6 pour 
le Developpement des Applications de ]’I&lectricit6 
has recently estimated that the number of storage 
water heating appliances in France exceeds 20,600. 
There are, however, only 81 with a capacity equal to, 
or exceeding, 1,000 litres. 

Home-Grown Timber in Great Britain 

The Inter-Departmental Committee in home¬ 
grown timber appointed by the Forestry Com¬ 
missioners in December 1031 has issued an interim 
report (Forestry Commission. Interim Report of the 
Inter-Departmental Home-Grown Timber Committee, 
1033. London: H.M. Stationery Office. 4 d. net). 
The terms of reference were: “Tp investigate and 
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submit proposals for improvement in the utilisation 
of home-grown timber". The report states that the 
appointment of the oommittee arose out of the 
urgent need of redressing to some extent the adverse 
balance of trade in Great Britain by-the increased 
use of home-grown products. The Committee 
believes that with adequate organisation and a 
measure of protection, there should be a greatly 
increased use of home timber, employing some 
thousands of men and replacing a part of the imports 
from foreign countries. 

The report now available gives the area which is 
classified as woodland in Great Britain as nearly 
3,000,000 acres (the accepted area before the War), 
of which some 300,000 acres are under State manage¬ 
ment, including 230,000 acres of young plantations 
made by the Forestry Commission since 1920. 
Approximately 2,700,000 acres are private property. 
On most private estates, forestry is said to be now 
at a low ebb, from causes well known and often 
recapitulated. The marketing of timber forms one 
of the subjects commented upon by the Committee. 
The want of any co-ordinated system and the high 
costs of transport, partly—but only partly—an out¬ 
come of the absence of any definite system, have 
for long been subjects of discussion and complaint. 
The Committee recognises that if railway rates are 
to be lowered a guaranteed quantity of traffic is 
necessary, which in the past has not been forth¬ 
coming. The Report states that the immediate 
problem the Committee has to face is concerned 
mainly with the utilisation of timber of small size 
and low quality which will not stand heavy haulage 
and conversion costs. It is suggested that the 
smaller estates “should market their timber through 
a central organisation in touch with various trades 
using wood, and guarantee a regular supply". 

Radio Communication in Mines 

The August number of the Transactions of the 
Mining and Geological Institute of India is to hand. 
Most of the papers in it are of interest mainly to 
those engaged in mining work in India, but the first 
paper, by P. I, Keith-Murray on radio communication 
applied to mines, is of more general interest. The 
author has devoted considerable attention to- the 
subject of radio communication, and has investigated 
in some detail the various methods with regard to 
their applicability to mining purposes, and more 
especially to mine rescue work. He has come to the 
definite conclusion that, so for, no place has been 
found for it in this work, but he also states that in 
view of the rapid development of all branches it 
would be unwise to make any definite statement as 
regards the impossibility of ever employing it in the 
future. He shows that a great deal of important 
work has been and is being done, and that new 
methods are being evolved at a tolerably rapid rate, 
and appears to hope that within a measurable 
distance one or other of these methods may be 
employed for underground work, though he points 
out fairly enough the very serious obstacles that its 
application would present. 
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Reduction of Road Accidents 
In view of the increasing attention which is being 
directed to road accidents and their oauses and 
prevention, a pamphlet recently issued by the 
National Institute of Industrial Psychology dealing 
with practical methods for reducing accidents and 
transport costs is worthy of general attention. The 
difficulty of ascertaining accurately the ability of a 
driver is widely realised, but the way in which his 
aooident record may be misleading and lead to 
unfair judgments of his ability is less well known. 
As a result of a considerable amount of research, the 
Institute has now been able to devise and standardise 
a group of psychological tests which con be applied 
to select the best drivers from among a group of 
applicants for a post. The results of the tests have 
shown a remarkable concordance with estimates 
based on close observation 6f actual driving per* 
formanco. The teats are equally valuable for selecting 
the men most suitable for training as drivers and they 
can also be applied to discover what is lacking in 
drivers of poor ability in order to remedy deficiencies 
where possible. A fourth direction of application is 
of even wider interest as the tests con bo used to 
advise those who intend to learn to drive as to what 
degree of ability they are likely to develop after 
adequate tuition and experience. The bearing of such 
teats on the prevention of road accidents is obvious. 
The Institute’s fee for carrying out such a test is 
two guineas. 

Quarterly Journal of Experimental Physiology 

Vol. 23 of the Quarterly Journal of Experimental 
Physiology is dedicated by his past and present 
assistants to Sir Edward Sharpey-Schafer, in honour 
of his eighty-third birthday. It contains thirty-one 
papers, which have been collected and edited by 
Dr. Argyll Campbell and Sir Leonard Hill, two of 
his former assistants. The list of those who have 
participated in the production of the volume contains 
twenty-nine names, covering a period of nearly fifty 
years. It is unnecessary to mention the great advances 
made by physiology in this time, advances to which 
Sir Edward Sharpey-Schafer has himself in no small 
degree contributed. In the present volume, the 
original contributions cover many different aspects 
of physiological science, from the effects of posture 
on heart-rate and blood pressure and the discomfort 
of close rooms caused by infra-red rays, to studies 
on arginase, the effect of formaldehyde on vitamin 
Bi and variations of the anterior pituitary hormone in 
the blood in pregnancy, to mention only a few. 
Examination of the volume gives a good idea of the 
branches of physiology in which interest is being 
taken at the present time and indicates that this 
science is rapidly adding to our store of knowledge. 

A 'Sun-Path Demonstrator' 

Teachers who have difficulty in explaining 
geographical and astronomical phenomena which 
involve motion in three dimensions may find that 
a mouel illustrating the phenomenon is much more 
intelligible to the pupil than is any blackboard 
drawing to represent three dimensions. 


Messrs, Philip and Son, Ltd., 32, Fleet Street, 
London, E.C.4, have sent to Nature office a model 
called the ‘Sun-Path Demonstrator” (price 16s.) the 
use of which is to demonstrate the sun's apparent 
motion, hour by hour, at the equinox and solstices, 
as it appears to an observer in any latitude. The 
latitude can be set by one protractor and the sun's 
altitude read off on another protractor. The device 
may be helpful in demonstrating the particular point,: 
but why the sun should behave in this way is left 
quite unexplained. Nevertheless, a wide acquaintance 
with such a device would tend to lessen the number 
of otherwise intelligent pupils who find particular 
difficulty with problems of this nature. 

Early Man in Nevada 

Further evidence of the presence of early man in 
the United States, which is regarded as “highly 
suggestive if not absolutely convincing”, is reported 
by Dr. George Gaylord, of the American Museum of 
Natural History, to have been found in Nevada, 
according to a statement issued by Science Service, 
Washington, D.C. This is a flake of obsidian found 
by a fioid party led by Mr. Fenley Hunter while 
quarrying for the bones of fossil animals. It was 
enclosed in an undisturbed matrix in a horizon in 
which were the remains of camel, horse and deer, 
and belonging to Pleistocene or post-Pleistooene 
times. The flake bears marks of chipping, as for the 
preparation of a blade. Obsidian has not been found 
in the region of the discovory, this fact strengthening 
the view that the flake is of human origin. Charcoal 
is stated also to havo been found in three well-defined 
areas, and is presumed to be the remains of ancient 
hearths. 

Index Veterinarius 

We have received the first number of the Index 
Veterinarius (vol. 1, No. 1. April 1933), the proposed 
publication of which by the Imperial Bureau of 
Animal Health has been mentioned in these columns, 
and covers the first quarter of this year. It is a 
volume, produced by duplicator, of 304 pages, pre¬ 
ceded by 36 pages of explanatory introduction and 
the list of journals and reports indexed, with key 
to the abbreviations adopted. The Index will be 
issued quarterly, and each volume will be a single 
complete alphabetical index of veterinary publica¬ 
tions, authors’ names and subjects being given their 
appropriate places in the same series ; references are 
fully cross-indexed under subject headings. The 
publication should be of great service to the veterinary 
profession and to research workers on veterinary 
subjects. The annual subscription is £4, which should 
be forwarded to the Bureau, Weybridge, Surrey, 
England. 

Irritating References 

Db. F. A. Bather recently complained (Nature, 
July 16) of the irritation and loss of time caused 
by the custom of not indicating the page number 
of a new chapter. Mr. C. A. Silberrad, 2 Forrest Side, 
Epping, Essex, writes to say that a far greater souroe 
of irritation and loss of time is the habit of many 
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authors of giving a reference as “loc. cit. p.-”, 

with no indication as to where the previous reference 
has been given—often several pages previously* He 
adds : “Surely it should be generally recognised that 
loo, cit/ is not to be used unless the previous reference 
is on the same page as the second reference.” 

Medical Uses of Radium 

Under this title, the Medical Research Council 
has issued a summary of reports from radium research 
centres for 1932 (Special Rep. Series, No. 186. 
H.M. Stationery Office. Is. net). Brief details of 
the results obtained during the year are given, os 
well as a statistical analysis of data relating to the 
after-histories of patients treated iu earlier years. 
The treatment of cancer of the rectum by irradiation, 
hitherto disappointing, appears now to have a more 
favourable future as a result of better understanding 
of the dosage. 

Victorian Bush Nursing Association 

The Bush Nursing Hospitals, Victoria, Australia, 
of which we havo received the annual roport to 
June 1933, are apparently furnishing the solution 
to the problom of medical attendance in the country. 
They are owned and controlled by the centres, and 
are available to all who need them at fixed rates. 
They enable cases of illness to be dealt with which 
Otherwise would have to be sent many miles for 
treatment. 

The Leonids, 1933 

Bad weather in mid-November seems to have pre¬ 
cluded most of the English observers from watching 
for the return of the Leonid shower this year. Mr, 
A. King, of Scxmthorpo, Lines, however, was able 
to maintain a lookout on November 16 (the probable 
night of maximum), from 9h. 55m. to 15h. 55m. 
(G.M.A.T.). There was frequent interruption from 
cloud and rain, the total time spent in actual watching 
being 2h. 34m. There were some very clear intervals, 
and it was evident from the scarcity of meteors that 
no great shower was in play ; indeed, Leonids wore 
not so numerous nor so bright os on November 16, 
193L The following radiant of Leonids was deter¬ 
mined : 

Nov. 16 fl 0 151°*8 + 21°-ft 7 paths 

Mr. M. A, R. Khan, at Hyderabad, India, notes : 
“This year’s Leonids were a poor show.” He observed 


as under : 

Date 

Time (G.M.A.T.) 

No. of I^onldn 

Nov. 11 

h.m. h.m. 

0.30 to 10.30 - 

3 

„ 12 

Do. , 

„ IS 

9.30 to 11.30 

ft 

„ u 

0.0 to 10.16 

7 

„ 16 

0.15 to 10.30 

6 

„ 16 

8.45 to 10.15 

10 

The sky was 

generally hazy. 



Mr. Arthur Ronshaw, Manchester, writes that at 
4.30 a.m. of November 13 he noticed that “in an 
E.S.E. direction the sky was illuminated by what 
at first I took to rockets. ... A group of people 
waiting for the first workmen's tramcars were gazing 
in wonderment. Stars were shooting from left to 
right and vice versa ; in mo$t cases there was a 
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streak of light . . . hanging in the sky, which lasted 
for several minutes.'* This account, as regards both 
the direction in which the me toots were seen and 
their character, is strangely suggestive of a display 
of Leonids. If this can be substantiated, it means 
that the maximum of {he shower happened this 
year at least four days before the usual date—an 
unprecedented occurrence. 

Announcements 

Mr. H. B. Waters, deputy director of agriculture, 
Gold Coast, has been appointed director of agriculture, 
Kenya. 

The twenty-fourth annual exhibition of scientific 
instruments and apparatus, arranged by the Physical 
Society, will bo held on January 9-11, at the Imperial 
College of Science and Technology, Imperial Institute 
Road, South Kensington, S.W.7. The loading manu¬ 
facturers of scientific instruments will be exhibiting 
their latest products in the Trade Section. The 
Research and Experimental Section will contain 
contributions from most of the important research 
laboratories in Great Britain, and there will be a 
special sub-section devoted to experiments of 
educational interest. The following discourses will 
be delivered in the evenings at 8 p.m. : January 9, 
R. S. Whipple, “The Evolution of the Galvano¬ 
meter” ; January 10, J. Guild* “The Instrumental 
Side of Colorimetry” ; January 11, Sir J. Ambrose 
Fleming, “The History and Development of the 
Thermionic Valve”. Members of institutions and 
scientific societies may obtain tickets from their 
secretaries ; tickets may also be obtained direct 
from the Exhibition Secretary, 1, Lowther Gardens, 
Exhibition Road, S.W.7. No ticket is necessary on 
January 11. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—A 
lecturor in chemistry at the Polytechnic, 309, Regent 
Street, London, W.l—The Director of Education 
(Dec. 18). A principal of the Maclagan Engineering 
College, Moghalpura, Lahore, India—The High Com¬ 
missioner for India, General Department, India 
House, Aldwych, London, W.C.2 (Dec. 29), A 
woman inspector of agricultural education—The 
Secretary, Ministry of Agriculture and Fisheries, 10 
Whitehall Place, London, S.W.l (Jan. 4). A head 
of the Mechanical Engineering Department in the 
Liverpool Central Municipal Technical School—The 
Director of Education, 14 Sir Thomas Street, 
Liverpool (Jan. 5). An engineering inspector to 
the Ministry of Health—The Director of Establish* 
ments, Ministry of Health, Whitehall, S.W.l (Jan. 8). 
A principal of the Yorkshire Training College 
of Housecraft—The Director of Education, Educa¬ 
tion Offices, Calverley Street, Leeds (Jan, 12). A 
bacteriologist or zoologist to investigate foul brood 
disease in bees at the Rothamsted Experimental 
Station—The Secretary, Rothamsted Experimental 
Station, Harpenden, Herts (Jan, 16), A student 
assistant in the Economics Department of the Harper 
Adams Agricultural College, Newport, Shropshire— 
The Advisory Economist. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents , Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Natures. No notice is taken 
of anonymous communications.] 


The Dispersion Formula for an Ionised Medium 

In two letters in Nature recently 1 , Dr. L. Tonks 
has expressed disagreement with the use of the 
Lorentz formula 
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relating the ionisation density N and refractive index 
[x of an ionised medium for of frequency pf 2n. 

In the second of these letters, he refers to some work 
of mine* in which this formula was derived ab initio 
(not by Lorentz’s method as he suggests, but by a 
method which avoids somo of the difficulties of 
applying Lorentz’s argument directly to an ionised 
medium), and ho suggests that this derivation is in 
error on account of the omission of a contribution to 
the field acting on an electron of the medium, and 
further that the inclusion of the omitted contribution 
reduces the dispersion formula to the Sellmeyer 
form 1 *+*a. 

While I realise that the question of this contribution 
is not so simple as I thought at the time that the 
work was done, and agree with Dr. Tonks that some 
modification may bo roquired, I do not think it can 
be established by the rather superficial arguments 
given in his letter, which depend on an assumption 
which seems quite as unjustified as tho tacit assump¬ 
tion in my work which ho questions. I propose, by 
an argument which seems to me at loast equally 
plausible, to derive the direct contrary to Dr. Tonks’s 
conclusions. This, of course, does not mean that his 
conclusion is erroneous, but that a much more careful 
and critical investigation is necessary before the 
question can bo answered with certainty. 

The refracting medium considered consists of dis¬ 
crete charges, namely positive ions and electrons. To 
avoid complicating the discussion by the interaction 
of the free electrons with bound electrons, I will take 
the positive ions aa protons. The point at issue is 
the expression for the average, over all electrons, of 
the electric field acting on an electron, in terms of 
the electric field of the incident wave and the scat¬ 
tering coefficient a of the medium. If we consider 
any one electron, the field acting on it can be thought 
of as the sum of contributions from the other electrons, 
and contributions from the protons. So far as the 
contributions from the other electrons are concerned, 
Dr. Tonks and I seem to be in agreement; it is in 
the contribution from the positive charges, which I 
omitted, that we differ. 

The amplitude of the motion of tlie protons in the 
radiation field is mjM times that for an electron, and 
can be neglected, so the protons can be considered at 
rest and so give no contribution to the radiation 
field at a fixed point in space. But the field £?+ of the 
positive charges is not homogeneous, so that when a 
free electron is displaced to a point P 9 at displacement 
r from ita mean position P e » there is an effective 
'restoring force* (r.V )2£+ on it due to the difference 
of the contributions of the positive charges to the 


field at P # and P. The question is as to the average 
value of this quantity. 

I omitted it on tho ground (expressed in my paper) 
that it is usual in dispersion theory to neglect all 
terms of the form (r.V )E arising from the difference 
between the fields at the instantaneous and mean 
positions of the oscillating electron (if such terms are 
included, the equations of propagation may become 
non-linear). Dr. Tonks rightly points out that, fbr a 
bound electron, we do not neglect this difference in 
writing down the force exerted on the electron by 
tho rest of the atom to which it belongs, but attempt 
to include it by introducing an ‘elastic restoring force* 
— ar in the total force acting on the electron, and 
he suggests that for a free electron we must replace 
this by tho Coulomb foroos of the ions. It should be 
pointed out, however, that this argument is not 
altogether satisfactory as a basis for his further 
calculations, as tho ‘elastic restoring force* is essen¬ 
tially not a classical contribution to (r.V )E from the 
Coulomb field of the rest of the atom, but is a formal 
way of putting into classical electromagnetism the 
essentially non-classical reaction of the atom to 
incident radiation ; and this might suggest a doubt 
whether for a free electron the effect of the positive 
ions could be calculated by bo purely classical on 
argument, in terms of Coulomb forces, as Dr. Tonks 
uses. 

Apart from this doubt, however, there is another,and 
I think more serious, objection to Dr.Tonks’s argument 
as it stands. He calculates tho average Coulomb 
force on tho electron due to the positive charges “by 
supposing the positive ion to bo distributed uniformly 
throughout a sphere of volume 1 IN”. Now this sup¬ 
position, which is introduced casually and without 
any justification, really begs tho whole question, but 
it is by no moans obvious that it is valid ; the non¬ 
zero contribution to the field from the smoothed-out 
distribution of positive charge, which in Dr. Tonks’s 
presentation leads to Sellmeyer’s formula, by can¬ 
celling the ‘Lorentz term’ — \aE arising in the 
expression for the contribution to the field from the 
other electrons, arises from the non-zero volume 
density of tho distribution at the point where the 
electron concerned is located , and it is not at all 
obvious whether the effect of the positive charges 
in the immediate neighbourhood of the electron 
can be represented by such a smoothed-out dis¬ 
tribution. 

Classically it is unoortain whether any moaning can 
be given to an electron being coincident with a 
proton, and wave-mechanically, if we have a point 
charge at r = 0, then the behaviour of the wave 
function of an electron very near r — 0 is, from 
SchrOdinger’e equation, independent of whether the 
charge at r = 0 is positive or negative. So in place 
of Dr. Tonks’s supposition, it seems at least equally 
plausible to suppose that the positive charges in the 
neighbourhood of the electron considered should 
either be treated, on the same basis as the electrons, 
as discrete oharges no one of which is coincident with 
the electron considered, or smoothed out into a 
continuous distribution over a region of space sur¬ 
rounding, but not including, the points occupied by 
the electron. In either case, the avejrage of (r.V)# 
is aero, and we have the Lorentz dispersion formula 
for an ionised medium. 

This, I must emphasise, is not put forward as a 
conclusive argument for the Lorentz formula, but 
only to show that it can be supported by arguments 
superficially just as plausible as those used by 
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Dr. Tonka to condemn it, I admit an unjustified 
assumption in my own earlier derivation of the 
Lorentz formula for this case ; but the remedy for 
it is not another equally unjustified assumption, but 
a more oareful and critical study of the problem. 

D. R. Hartree. 

Department of Mathematics, 

Victoria University of Manchester. 

Nov, 10. 

* L. Tonka, Nature, 188, 101, July 15, «x1 710, Nov. 4, 1033. 

* D. R. Hartree, Proc. Camb, Phil. Soc. t 85, 07 ; 1929 : 87, 143; 
1931. 

Reactivity of the Sulphur Linkage in Wool 

Astbtjry and Woods 1 have suggested that the 
action of steam in imparting a permanent set to 
strained fibres takes place in two stages—a primary 
breakdown of linkages between the long peptide 
chains, followed by the rebuilding of new linkages. 
Breakdown of side linkages is recognised from the 
fact that fibres steamed for 2 minutes at 50 per 
cent extension are then able to contract in steam 
to a length one-third less than the original. Super¬ 
contraction of this type may be produced in sovoral 
ways 2 , but all methods appear to involve the sulphur 
linkage in wool. For example, fibres immersed in 
0-0325 N sodium sulphide solution contract 6 per 
cent in about 60 minutes®, in spite of the pronounced 
increase in length which is the ultimate result of 
attack by sodium sulphide. Secondly, silver sulphate 
solution is known* to react with cystine according 
to the equation : 

3 R-S-S-R f 3H f O - R-SO.H + 5R-SH; 

fibres boiled with saturated silver sulphate solution 
contract 28 per cent in 5 hours. In addition, sodium 
sulphite reacts with cystine as follows 4 : 

R-S-8-R + Na t SO„ =* R-SNa + R-S-SO»Na. 

Similarly, fibres boiled with 5 per cent sodium 
bisulphite solution contract 24 per cent in 30 minutes. 

From these and other reactions it has become 
apparent that the phenomenon of supercontraction 
is associated with the breakdown of disulphide 
linkages in wool, so that when strained fibres are 
exposed to the action of steam, the first reaction 
which occurs* is as follows ; 

R-S-S-R + H,0 - R-SH + R-S-OH. 

That such a reaction is possible receives support 
from the observation, made in conjunction with 
C. A. Cooper, that wool heated with water in presence 
of mercury vapour, is rapidly contaminated with 
mercuric sulphide at a temperature as low as 55° C, 

As regards the chemical mechanism of the rebuild¬ 
ing of new linkages, I have already shown that the 
free amino groups of lysine and arginine play a 
fundamental part in the reaction*. It is now evident 
that the amino groups must react with the products 
of the reaction between disulphide groups and water. 
Although salt formation between sulphydryl and 
amino groups is possible, this does not appear to be 
the mechanism of permanent set because although 
contraction of set fibres ds always possible in caustic 
soda solution*, contraction is not accompanied by 
the reversion of (3- to a-keratin. In consequence, 
it seems reasonable to assume that the rebuilding 
of new linkages takes place according to the equation : 

R-E-0H -f R-NHt ™ 4- H*0. 


Support for this view is afforded by the fact that 
when fibres cue treated with saturated silver sulphate 
solution for 17 hours in the cold, to convert 
the disulphide group to R-SO»H, their ability to 
assume a permanent set is considerably reduced* as 
shown by the following data. The latter express the 
rates of contraction in steam of treated and untreated 


fibres, which had 

been steamed 

for 30 minutes 

40 per cent extension. 


Time 

Percentage Extension 

(Minutes) 

Untreated 

Treated 

0 

40-2 

39-9 

2 

24-4 

6*3 

15 

13-8 

M 

30 

10-4 

- 0-5 

60 

8-0 

- 3*7 


Reactions such as the preceding, besides serving to 
reveal the chemical mechanism of permanent sot, 
emphasiso the reactivity of the sulphur linkage in 
wool. Of particular interest in this connexion is the 
reaction witli barium hydroxide. Prolonged treat¬ 
ment with baryta water is known to remove the 
sulphur from wool, but it now appears that so deep- 
seated a change is preoeded by the formation of an 
addition compound. Its formation is responsible for 
the inability of fibres treated with saturated baryta 
water for only hours in the cold to contract when 
boiled for 1 hour with 6 per cent sodium bisulphite 
solution. In addition, such fibres possess no power 
of assuming a permanent set. 

The industrial significance of these and other 
reactions of the sulphur linkage in wool will receive 
discussion in another place. 

J. B. Sfeakman, 

Textile Chemistry Laboratory, 

University, Leeds. 

Nov. 18. 

1 Astbury and Woods, Phil. Tram, (in the press). H. J. Woods, 
Nature, 188, 709, Nov. 24, 1933. 

• Speakman, Nature, 184, 948, Dec. 21, 1929. J . Soc. Chem. Tnd ., 
60, 1 T. 1931. 

• Vickery and Leavenworth, J. Biol. Chem 80, 129; 19S0. 

• Clarke, Biol. Chtm.. 97, 235 ; 1932. 

• Of. Marriott, J. Soc. Leather Trad**' ChemirU, 18, 347: 1928. 

• Speak man, J. Soc Leather Trade*' Chemist*, 1933. Conference 
on the Swelling of Proteins, J. Soc. Dyer* and Colourist*, 49 , 180; 
1933. 


Constitution of Neodymium, Samarium* Europium* 
Gadolinium and Terbium 

After a long and troublesome series of investiga- 
tions, I have obtained settings of the apparatus for 
accelerated anode rays good enough to admit of a 
provisional analysis of the rare earth elements. Since 
the beams of rays are still very faint, these result* 
could only be obtained by increasing the aperture of 
the slits to the limit allowing resolution. In oonae- 
quenoe, only the roughest estimates of relative 
abundance can be made when the mass numbers 
differ by unity. 

Three isotopes, 142, 144, 146, of neodymium (60) 
had already been identified by the first mass- 
spectrograph. These are now found to be definitely 
in descending order of abundance and 143 and 146 
also shown to be present. 

Samarium (62) gives a strong pair 152* 154 and a 
triplet 147, 148, 149. 

Europium (63), os expected from its chamioal 
atomic weight (152*0), contains the two odd mass 
numbers 151, 153 in roughly equal abundance. 

Gadolinium (64) appears tq consist of 16^v 15$, 
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157, 168 and 160. Faint effects at 152, 164 are 
probably due to the presence of samarium in the 
sample used. 

Terbium (65) shows only one line, 150, Search 
was made for a possible heavier constituent suggested 
by its atomic weight, 169-2, but none could be 

deteoted - * F. W. Aston. 

Cavendish Laboratory, 

Cambridge. Dec. 2. 


Catalysed Reaction of Hydrogen with Water and the 
Nature of Over-voltage 

Tn the electrolytic formation of hydrogen from 
water an inertia is presont, which has to be over¬ 
come by a certain amount of over-voltage. The 
nature of this inertia is still under discussion. It 
may either be ascribed to the process of the transition 
of the hydrogen ions from the water into the state 
of atoms adsorbed on the electrode, or to the process 
of formation of hydrogen molecules from the adsorbed 
atoms. 

Our observations on the spontaneous transition of 
hydrogen from platinum into water 1 seem to settle 
this question for the case of a platinum electrode. 
It appears that the rate at which the hydrogen is 
ionised strongly depends on the composition of the 
aqueous solution with which tho platinum is in con¬ 
tact. This influence can scarcely bo explained if 
one attributes the inertia of the process to the 
reaction of hydrogen with platinum, whereas its 
presence is easily understood if the inertia is attri¬ 
buted to tho transition of tho hydrogen atoms into 
the solution. 

The rate of ionisation of hydrogen on platinum 
black was found to be highest in pure water. Taking 
the rate in pure water as unity, the approximate rates 
in different solutions are as follows : in Njl HC1 0-7 ; 
in Njl H t S0 4 0*2; in Nj 4 KOH 0*4; in ethyl 
alcohol + 2 por cent water 0-4; in ethyl alcohol 
+ 2 per cent water + Nj 4 KOH <0*02. 

From the last figure we see that tho interchange 
of hydrogen atoms adsorbed on platinum with the 
hydrogen atoms of undissociated ethyl alcohol mole¬ 
cules is an imperceptibly slow process. 

J. Horiuti. 

Victoria University, M. Polanyt. 

Manchester. Dec. 1. 

1 NaTURB, 188, *19, Nov. £6, 1983. 


Theory of Supraconductivity 

In a recent paper 1 I discussed the transition of a 
metal in an external magnetic field to the supra- 
conductive state on the usual thermodynamical 
methods. The chief results of that paper may be 
summarised os follows ; 

(1) Simple phenomena and sharp transitions can 
only be expected if we have to do with a long-shaped 
or very flat body, orientated parallel to the field. 

(2) The experimental data permit us to oonsider 
only the transitions between the normal state and 
those supraconducti ve states where the induction 
B equals 0 (£ has been called <?). 

(8) A relation has been derived in analogy to 
Clapeyron's equation, which was verified for tin 1 in 
lew external fields (Rutgers' equation}. 

(4; From the validity of Rutgers' equation the 
conclusion may be drawn that, within the limits 
of accuracy, dQjT *dS, is true for the transition. 


(5) If the body has not the shape of a very oblong 
or very fiat body parallel to the field, supra-con¬ 
ductivity will vanish gradually*, when the field or 
the temperature is raised. Supraconductivity will 
then be disturbed in some parts of the body, while 
it con persist in other parts, the persisting parts 
being long-shaped or very fiat regions ('needles' or 
‘razor blades') parallel to the field. 

A few weeks ago, Meissner and Ochsenfield 4 
published a series of very interesting observations 
on the establishment of supraconductivity in a 
constant external field. Their results seem to indicate 
that in a supraconductor B always equals 0. 

This last assumption throws new light upon my 
results (2) and (4). It appears that the condition 
B 0, made in tho thermodynamical treatment, 
does not cause loss of generality, since supraoon- 
ductive states with B 0 do not exist. If hysteresis 
may be neglected for a moment, the transition to 
tho supraconductive state and baok again is literally 
reversible (in spite of tho ‘persisting currents') so 
that it is obvious that dQ/T — dS . 

One further remark must be made about the 
(usually small) magnetic and thermal hysteresis, 
which has been observed. This hysteresis can perhaps 
be attributed to the fact that a transition (in an 
external field or if the measuring current is not 
switched off) will cause a sudden change in the 
distribution of tho magnetic field, and so will be 
accompanied by eddy currents in other conductors 
in the neighbourhood and in non-supraconductive 
parts of tho body itself. These currents represent a 
certain amount of energy, which will bo wasted, 
when the currents will dio out in course of time ; 
this energy might bo identified with the hysteresis 
loss (jHda or jTdS in a magnetic or in a thermal 
cyclical process). It may bo expected that the trans¬ 
ition to the supraconductive state especially will be 
retarded by the necessity of starting the eddy currents. 

The remarkabto fact, that the condition B 0 
does not seem to be fulfilled in Meissner’s experiments 
inside a hollow leaden tube may be brought into 
relation with my result (5). It seems highly probable 
that parts of the tube were not supraconductive ; 
this allowed tho lines of induction to pass (it may 
bo remembered that at first only supraconductive 
‘neodles’ or ‘blades' parallel to the field will be formed). 

So it seems quite possible to complete, on the 
basis of Meissner’s new results, my previous con¬ 
siderations, with the assumption that in the supra- 
conduotive state not only E ~ 0, but also B =* 0. 
Though general agreement with the observed facts 
seems to exist, perhaps new difficulties may arise 
when theory and experiment are considered together 
more closely (especially if bodies of complicated 
shapes are considered). Perhaps the formation of 
supraconductive rings in the body might acoount 
for such complications. 

I wish to express my thanks to Prof. Fokker, 
Prof, de Haas, Prof. Keesom and Dr. Casimir for 
valuable discussions. 

C. J. Gortxr, 

Natuurkundig Laboratorium, 

Teyler's Stichting, 

Haarlem. 

Nov. 22. 


1 AnhiMt du Ttylor, 7, #78; 10##. , 

* Mftklni* uae of Kewmj and Kok’s reaulta on the atecontlniiltT la 

the specific beet. Cow*. UUUn, 2|le; I0#S, _ 

• For example, W. J. de Hmm sod J. Vooqd. Comm. Mfon, Site 
sad £14c; 1031. W. J. de He»§, Uirtgmr Fertitfi*, 69; 1938. 

.78T; 1938. 
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Distortion of the Tropopause due to Meridional 
Movements in the Sub-Stratosphere 

In the neighbourhood of the equator, the height 
of the tropopause is about 17 gkm. and at latitude 
70° N. about 10 gkm. The rate at which the height 
of the tropopause changes with latitude is, however, 
not uniform, the chango being very rapid between 
45° and 20° in winter, and between 60° and 30° 
in summer. The ring of cold air which collects near 
the tropopause over tropical latitudes will tend to 
spread out with a slight downward component 
towards higher latitudes. To compensate this move¬ 
ment, we may expect that there will be at lower 
levels a movement towards lower latitudes. 

At the latitudo of Agra (27° N.) in winter, the 
meridional variation of temperature is least at about 
12 gkm., while at higher levels the temperature 
increases towards the pole and at lower levels towards 
the equator. The lower boundary of the spreading 
equatorial cold air will lie in the neighbourhood of 
12 gkm. It is also known from pressure data that 

GKM. 



the westerly winds of the season in sub-tropical 
latitudes have their maximum strength at a height 
of 10-12 km. As an interesting consequence, it will 
follow that in the region of latitudes where there 
is a rapid variation of the height of the tropopause, 
it will often have a folded structure such as is repre¬ 
sented by the dotted line in Fig. 1. 

At Agra, in winter, the type of tropopause which 
occurs most frequently is one in which the transition 
from the troposphere to the stratosphere occurs in 
two stages, the lower one being at a height of 12-13 
gkm., with the lapse-rate suddenly changing from 
a high to a low value, often reaching zero above the 
transition, and the second transition at a height 
of about 17 gkm*, this being invariably an inversion. 
Immediately below the upper inversion, there is 
frequently a layer of positive lapse-rate with a 
mean value of 6° C. per km. of about 2 km. thick¬ 
ness. 

This thermal structure is what one would expect 
if the lower transition corresponds to the tropopause 
of higher latitudes and the upper inversion transition 
to the tropopause of lower latitudes* Between these 


two, the air will be partly stratospheric air from 
higher latitudes and partly tropospheric air from 
lower latitudes. In summer, with the movement Of 
the hump in the level of the tropopause towards 
higher latitudes, this folded structure of the tropo¬ 
pause is either absent at Agra, or if present; the 
difference of level between the transitions is very 
small. 

At the latitude of Poona (18° N.), the double 
transitions are much loss conspicuous than at Agra, 
though one can often notice them in winter and early 
summer. When present, the difference of level 
between the two transitions is smaller than at Agra, 
the lower one being at a height of about 14 gkm. 
and the upper at 16—17 gkm. 

On the other hand, many of the temperature- 
height curves of places like Avalon (lat. 33° N.), 
Groesbeck (31° N.) and Fort Omaha (41° N.) in the 
United States 1 in summer show the double transition 
distinctly. t 

K. R. Ramanathan. 

K. P. Ramakbishnan. 

Meteorological Office, 

Poona. 

Oct. 12. 

1 Mon. Weather Rev., U.8.A., July 1014, May 1916, and June 1010; 
Bulletin,, Mount Weather Obeervatoru, 4, part 4, 1011. 


An Ultracentrifugai Study of Crystalline Pepsin 

We have examined in the ultracentrifuge crystalline 
pepsin, prepared by a method closely resembling that 
of Northrop 1 , using both the velocity and the equili¬ 
brium methods". The velocity method gave a 
sedimentation constant of 3*3 X 10 1# , as a mean of 
seven determinations having an estimated standard 
deviation of 0 15 X 10 1# * The equilibrium method 
gave a molecular weight of 35,500 as a mean of 
two determinations, the individual figures being 
34,400 and 36,000. Comparison of the molecular 
weight with the sedimentation constant shows that 
the molecule is spherical* Although, owing to the 
small number of determinations, those figures are 
only provisional, they lead to the same conclusion as 
Northrop’* osmotic and diffusion data, namely, that 
as regards molecular weight and shape, Northrop's 
crystalline pepsin belongs to the same class of pro¬ 
teins as ovalbumin, Bence Jones protoin and insulin. 
This conclusion is independent of whether the peptic 
activity is a property of the protein molecule or of 
an active group adsorbed on its surface. 

The ultracentrifuge also yielded information as to 
the homogeneity of the preparations studied. The 
figures quoted above were obtained from preparations 
the absorption of which at 250-290 mp was almost 
entirely due to particles of a single size. Some wall- 
crystallised preparations, however, even after 
thorough washing, contained appreciable quantities 
of other particles, some slightly smaller than the 
main group and some so small as to be non-oentri- 
fugible* The materia) with which we started (Parke* 
Davis pepsin 1:10,000) contained much of both 
types of impurity. This disappeared to a large 
extent in the first stage of purification (precipitation 
with magnesium sulphate) as was shown by the rise 
in the mean value of the sedimentation constant of 
the oentrifugible part from 1*7 X 10' M to 2*5 X Hh**, 
by the decrease in the non-oentrifugible parfcand by 
the increase in sharpness of the sedimentation 
boundary. Using these* criteria, it was found' that 
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magnesium sulphate was a more selective precipitant 
than ammonium sulphate, and that its selectivity 
increased with dilution, doubtless owing to the 
greatly diminished yield of precipitate. The next 
two stages (precipitation with sulphuric acid and 
crystallisation by cooling from 45° C.) raised the 
sedimentation constant t to 3 0-3 *3 X 10* 1 *, and 
further improved the sharpness of the boundary. 

The best two preparations studied appeared to be 
quite homogeneous. They were both obtained from 
crystals, one by precipitation by dialysis at 5° C., 
and the other by precipitation with magnesium 
sulphate and recrystallising at room temperature, 
A higher temperature was avoided since pepsin is 
slowly converted in solution to particles resembling, 
at least in size, those which it was desired to remove. 
The peptic activity of the recrystallised preparation 
was determined by the non-protein nitrogen method, 
using casein as substrate, and was found to equal 
that of Northrop’s crystals. 

In all the above experiments the pH was kept at 
4-6 during centrifuging, by dilute acetate buffers ; 
Nj 6 sodium chloride was added to suppress the 
Donnan effect. A few tests were also done to find 
the effect of other pH conditions. An exposure of 
ten minutes to normal hydrochloric acid, followed 
by two and a half hours with JV/10 hydrochloric 
acid and Nj 10 sodium chloride, at a temperature 
rising to 36° C. # only changed the mean sedimentation 
constant of the centrifugible part from 3*3 x 10 1 * 
to 3-2 x 10~ u , though it became less homogeneous 
and the absorption of light due to the non-centri¬ 
fugible particles increased from 3 to 18 per cent. 
This suggests that a pH of a little above zero has 
no instantaneous effect on the molocular weight, 
but only produces slow acid hydrolysis. In this 
respect the pepsin protein is unique. An exposure 
of ten minutes to pH 9, followed by pH 3 *6, caused, 
on the other hand, tho formation of about 60 per 
cent of an aggregate having a sedimentation constant 
of about 12, while the rest became very inhomo¬ 
geneous. The latter treatment corresponds to the 
instantaneous alkaline inactivation which Northrop* 
and others have shown to be partly reversible. 

J. St. L. PimPOT, 

InGA-BrITTA ERIK8SON-QUENSEL. 

Laboratory of Physical Chemistry, 

University of Uppsala. 

Nov. 11. 


4 Northrop, J. Gm. PAvtio/., 18, 739 ; 1030. 

* Compare, Natch*. US, 871, Juno 8. 1939. 187, 438, March 21,1031. 
m 434. Brpt. 17,1932. 

“ Kortirop, J . Gen. PAyriol., 14, 713; 1931. 


Rotation Period of the Planet Venus 
According to my observations, this planet seems 
to have a very slow rotation, round an axis almost 
perpendioulor to the plane of the orbit. Thus, a 
dusky spot remained fixed with regard to the term¬ 
inator for three or four hours on the same dates, as 
well as on the following days. The behaviour of 
other spots was analogous ; and the interposition of 
Cythenran cloud would occasionally render them 
invisible. The Bouthem regions appeared persistently 
dusky, while a similar, though smaller, dusky area 
would, now end then, be seen near the north limb. 

Thes$real markings were revealed by the great light- 
gather jug power of the 33-inch telescope, which shows 
Mint hdlf-tones beyond the reach of medium sized In- 
strumsnte ; and they are,radically different from the 


contrast effects seen by Schiaparelli, or from the spots 
described by others. The equatorial and temperate 
zones of Venus are more cloud-covered than latitudes 
beyond ±45°, 

Cosmogonical speculation must naturally be con¬ 
sidered with the most guarded diffidence. Yet these 
results seem to support the conclusions roaohod by 
Kirkwood in 1864 ; and as the tidal brake of the sun 
on tho rotation of Venus is now only slightly more 
effective than the combined brakes of the moon and 
sun on the rotation of the earth, it seems probable 
that the rotation of Venus was originally retarded 
by solar action, when that planet was in a nebulous 
state, os so ably suggested by Sir George Darwin. 

E. M. Antoniadi. 

Paris. 

Nov. 25. 


Dynamics and Mechanism of Aliphatic Substitutions 

A shout time ago we showed in conjunction with 
Dr. C. 8. Patel 1 that the known facts concerning 
reactions of tho typo of the hydrolysis of ammonium 
cations (‘Reaction B ’) could be accommodated by the 
assumption of a dual mechanism ; the reaction oould 
bo either bimolecular (B 2), or unimoleoular (HI); 
for example ; 

Alk.NR,* OH” — Alk.OH-fNTts . . (B 2) 

Alk.NR* Alk+ + NR a followed by ) /n i\ 

Alk+ H-OH™ -* Aik.OH (instantaneous) 1 

For a givon organic cation, mechanism B 1 was 
expected to be favoured by a low nucleophilic activity 
in the reagent-anion, os for example towards the 
right-hand end of the anion series : 

(B 2) . . OEt-,OH-,OPh-,OAc-,Br- . . (B 1) 

On the other hand, for a given reagent-anion, 
mechanism B 1 should bo favoured by constitutional 
changes in the organic cation, which confer upon the 
group ‘Aik’ a greater tendency to pass into the 
cationic state, for example changes corresponding to 
passage towards the right in the aralphyl series, 

(B 2) . . CH 8f CH f Ph, CHPh„ CPh» . . (B 1) 

or in the alphyl series, 

(B 2) . . CH a , CH.Me, CHMe„ CMe # . . (5 1) 

At the time of our paper, very little direct 

dynamical evidence in support of these views was 
available, but wo are now able to furnish dynamical 
observations relating to each of the three series 
mentioned above. First, conoeming the anion series, 
we have found in conjunction with Mr. J. L. Gleave, 
that the anticipated change from bimolecular to 
unimolecular dynamics can be realised in the example 
of triethylsulphonium compounds*. Secondly, with 
reference to the aralphyl scries, we have observed 
the required change of mechanism in the case of 
aralphyltrimethylammonium hydroxides*. Thirdly, 
in relation to tho alphyl series, in which the previous 
indication was merely that methyl and tert. -butyl 
alcohols are more readily eliminated than primary 
and secondary alcohols from ammonium hydroxides, 
we are now able to show that, whereas methyl and 
ethyl alcohols are eliminated by a bimolecular 
mechanism, tert. -butyl alcohol is eliminated by a 
unimoleoular mechanism, in the decomposition of 
trial phyl -suiphoni am hydroxides. 
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In our theoretical paper wo stated that the general 
dynamical relations which we then foresaw and have 
since confirmed, would apply not only to the decom¬ 
positions of organic cations but also to the analogous 
reactions of neutral molecules; for example, the 
hydrolysis (reagent OE“), alcoholysis (reagent 
OALk“), phenolysis (reagent OPh“), aminolysis 
(reagent 3SH a ), etc., of alkyl halides. In hydrolysis, 
for example, 

AlkCH-OH-- Alk.OH+Cl- . . . . (B 2) 

AlkCl — Alk+ -f Cl ” followed by ) / o i \ 

Alk+ -fOH” -+ Aik.OH (instantaneous) } ' 

the changes of mechanism, B2~*B 1, characteristic 
of the above arnlphyl and alphyl series should 
again appear. That this is true for the aralphyl 
series has become clear from a comparison of 
Grant and Hinslielwood’s recent work on ethyl 
chloride 4 with the earlier work of Ward 6 and of 
Norris and Morton 6 on benzhydryl chloride. Con¬ 
cerning the alphyl scries, the indication that methyl 
and tertiary alkyl halides arc more reactive than 
primary and secondary alkyl halides has long been 
available 7 , and one of us has now proved that, in 
contrast to the bimolocular hydrolysis of ethyl 
chloride*, the hydrolysis of tert.-bxxty\ chloride is 
unimolecular, tho velocity being the same in alkaline 
and in acid solution. In accordance with mechanism 
B 1, these experiments are regarded as measuring the 
velocity of ionisation of left .-butyl chloride. 

Other analogous reactions (phenolysis, aminolysis, 
etc.) are being examined, and in view of the interest 
attached to critical energies of ionisation, the attempt 
is being made to trace their dependence on the nature 
and existence of the solvent through study of such 
unimolecular reactions as have been illustrated. 

E. D. Hughes. 

C. K. Ingold, 

University College, 

London. 

Nov. 20. 

1 J . Chitm. Soc., 620 ; 1933. 

»Of. von Halban, Z. phyrtkal. Chem., 97. 129 ; 1909. 

■ J. Chem. Soc., 69, 75 ; 1933. 

4 ffrttf,, 258 ; 1933. 

1 tWrf., 2285 ; 1927. 

• J. Amer. Chem. Sor., 50, 1796; 1928. 

1 Compare especially Segallcr's experiments on pheuolyafo, J . Chem. 
Soc., 103, 1164, 1421 ; 1913. 

* Giant and Hlnahelwood, toe. eii. 


Biological Races in Psyllia mali, Schmidberger 

The apple-sucker, a serious pest of orchards, 
has long been known to breed on species of Pyrus, 
chiefly P . malua, and has been reported to occur 
on hawthorn, though definite record of its breeding 
on this plant is lacking. My observations on the 
biology of Scottish Psylhd® (Hemiptera-Homoptera) 
have shown that in south-east Scotland Psyllia mali 
regularly breeds on various species of Crataegus and 
is, in fact, identical with, and only a seasonal form 
of. Psyllia peregrina , Ftirst, recorded from hawthorn. 
The nymphs of these insects on hawthorn, however, 
differ 'slightly from those of the apple-sucker, and 
this fact, coupled with their habit of being confined 
to different host genera, has been probably resy»on- 
sible for the two speciflo names under which they 
have been bo far known. 

Careful examination of adult , peyllids from haw¬ 


thorn and apple has shown them to be morphologically 
indistinguishable, except as regards inconstant 
differences of size, the hawthorn insect being often 
less robust than the apple one, so that the case for 
segregating them as two species disappears unless 
differences of host plants and immature stages (to 
a slight degree) may be considered sufficient criteria 
of specific separation. It is worthy of note, in this 
connexion, that Sulo 1 at least regarded P. mali and 
P. peregrina as synonymous. At the same time, 
these insects do not mate with each other, nor can 
they be induced to oviposit on each other’s host 
plants. I have, therefore, felt justified in calling 
them two biological races of the apple-suoker : P. mali 
raco crataegi bred on hawthorn and P. mali race mali 
bred on apple. 

An interesting fact, in this connexion, is that 
whilo the hawthorn race is attacked by many 
Chalcidoid and Proctotrypoid parasites, the apple 
race is free from them. The only parasite common 
to both is a now species of Endopsylla* (Cecidomyidfie- 
Diptera) which oviposits on the wings of the adults, 
tho larva* burrowing into the abdomen of the host. 
The incidence of parasitism is much greater in the 
hawthorn race than in the apple-sucker. Fuller 
accounts of the question of biological races in Psyllia 
mali and of the biology of its Cecidomyid parasite 
will be published shortly. 

K. B. Lax. 

Department of Agricultural Zoology, 

University of Edinburgh. 

1 Vide his synonymy of P. mali , cited by Speyer, W., In M I)er 
ApfrlblattoaiiKcr", 1929. Berlin. 

■ Thla specie*, which was reared by me. Is being described by Dr, 
H. F. Barnes of the Rothamfited Experimental Station. 


Quantity of Meteoric Accretion 

In ordinary circumstances, about three meteors 
are visible per hour at a given place. Such average 
meteors are visible at a distance of at least 100 km., 
and their mass seems to be in the neighbourhood of 
6x 10 * gm. 1 . Thus the mass falling per hour on an 
area of order 3 x 10 14 cm.* is about 2 x l(k ■ gm. ; or 
0x10 17 gm. per square centimetre. Taking the 
density as 3, we find that the rate of accumulation 
is 2x 10* 17 cm. thickness per hour or 2x 10-* cm. in 
100 million years. 

This result seems surprisingly small, but Lindemann 
and Dobson’s result and the estimate of distance can 
scarcely be seriously out. It will be increased in the 
meteoric showers, but they do not occupy enough of 
the time more than to double the estimate. It 
follows that the amount of meteoric accumulation is 
so small as to be imperceptible even over periods 
comparable with the age of the earth. 

As there are occasional published references to 
meteoric dust found in snow in the Alps and in 
polar regions, I have consulted a number of observers, 
who are all inclined to think that the dust found is 
of terrestrial origin and has been transported by 
wind. The smallness of meteoric accumulation would 
explain why the bright streaks cm the moon, which 
are too shallow to oast a shadow, have Failed to 
become buried and rendered invisible. 

Haboxd Jsnrnunrs. 

St. John’s College, 

Cambridge. 

4 UMmmam mi Dobson, J*r*. Hoy. Sloe., A, Xtt, 1M& „ 
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Problems of Colour Vision* Colour vision and oolour 
blindness are of much importance in connexion with 
'signal and traffic lights and navigation, as well as 
being of general interest. Itetweon the colour ‘normal* 
and the actual colour-blind, many intermediate states 
exist, and a review of literature dealing with colour 
discrimination by Mr. W. O’D. Pierce has recently 
been issued by the Medical Research Council (Special 
Rep. Series, No. 181. London : H.M. Stationery 
Office). The Committee on the Physiology of Vision 
of this Council has also under taken at the request of 
the Admiralty investigations on the subject which 
are now published in another report (Spocial Rep. 
Series, No. 185. London : H.M. Stationery Office). 

A surprising number of colour-sense defectives may 
be found even among men who havo been selected 
after passing colour-vision tests now in general use, 
and in some of these cases the defect may bo present 
in such degree as to impair efficiency. Thus, in 
harbour the colour of moving navigation lights may 
be correctly interpreted by colour-defectives by 
contrast with known fixed ‘key* lights, while moving 
lights at sea are misnamed. Coloured lights of high 
intensity may be correctly named when the same 
lights of low intensity cannot be recognised. The 
red end of the spectrum may be visually shortened 
compared with the normal—a dangerous defect— 
and so on. The report lays down the requirements 
for an effective system of tests, and recommends 
those for the Navy, namely, the Tshihara card test 
first, followed by a lantern test, preferably with the 
Board of Trade lantern. No single test is infallible. 

Stimulus to Colour Change in Fishes. The sensitive¬ 
ness of response of colour-change in fishes to visual 
stimulus has been tested by Ellinor Helene Boh re 
with coloured lights the wave-lengths of which were 
known ( Copeia t 1933, p. 49). She has found that 
certain species of fishes can distinguish between 
lights of different wave-length and between these and 
daylight or oomplote darkness, and can record their 
perception by changing colours. Two species, at 
least, can record equally well when one eye is 
obscured, but no response occurs when both eyes 
are obscured. The six light filters used seemed to 
affect all fishes in much the same order. Daylight 
was the extreme darkening factor and absence of 
light the extreme fading factor. More particularly, 
the colours fall into line with minus blue, red, minus 
green, minus red, green and bhie, leading towards 
oomplete absence of light as fading factors. Appar¬ 
ently the red end of the spectrum, or long wave¬ 
lengths, is responsible for darkening, and in combina¬ 
tion the short wave-lengths counteract this effect. 

Ecology of Japanese Stickleback, J, Kobayashi 
records observations (J. Sci. Hiroshima Univ ser. 
B., div. I, vol. 2, 1933) on the ecology of a stickle¬ 
back, Pungitius sinensis var. kaibaras, which occurs 
in brooks. The coloration of the sexes becomes 
different when the fish are about 2-4 pro, long, about 
SO or 90 days after hatching, and the fighting qualities 
of the male begin to appear about this time. As the 
spawning period is reached the male becomes dark 
btoishdaflack, Spawning occurs between late January 
and late June. In the shelter of aquatic plants the 
male makes the almost spherical nest, composed of 
piefeabf sdft material and mucus (secreted from the 


h Items 

kidneys) and having at first two openings, one at 
the back and ono in front, but finally only one— 
the front opening. When the nest is completed the 
male swims around a female, raising his spines and 
spreading his fins and oscillating his caudal fin, and 
endeavours to induce her to enter the nest and lay 
eggs. As soon as the female has loft the nest by 
breaking through the back wall the male enters and 
deposits the milt on the eggs, and repoats this afttfr 
each female has laid eggs. From three to ten females 
are so induced to lay eggs and then the male assumes 
protection of the eggs, which hatch about ten days 
after they have been laid. The fry issue from the nest 
ten days later, swim in shoals, and throe days later 
leave the care of the male, who conceals himself in 
the aquatic plants, weakens and dies. Many of the 
females dio after depositing two batches of eggs at 
intervals of 60 days, but some lay three times. 

Observations on Hydractinia. Dr. P. L. JKramp 
(Vidensk. Medd. Dansk. naturh . Foren Bd. 94, 1933) 
records observations on the hydroid Hydractinia 
echinata. On examining largo poles of fir used in 
building a now mole on the Skagerrak ooast, he 
observed they had been more or lees attacked by the 
shipworm ( Teredo ) and on several poles he found 
enormous colonies of Hydractinia which seemed to 
havo played a part in stopping the attack of Teredo , 
for on removing the encrusting colonies he observed 
several small openings leading into short tubes bored 
by Teredo. Thcso Teredo had met an early death 
because their connexion with the water had been cut 
off by the growing colonies of Hydractinia , and 
several small mussels ( Mytilus ) attached to the same 
poles were also more or less overgrown by the 
Hydractinia. In another place on the same coast 
where the perpendicular walls of the moles are 
covered with creosoted planks of beech-wood, Dr. 
Kramp found extensive areas covered with a carpet 
of Hydraetinia separated from the wood by a thin 
layer of creosote. Wood when not covered in this 
way exudes creosote which is washed away, but 
where the carpet of Hydractinia was present it had 
prevented the escape of the creosote. 

Gtnetical Classification of Roses. A paper in the Gar¬ 
deners' Chronicle, of November 4, 1933 (“Origin of 
Species in Rosa, Linn.”, by Dr. C. C. Hirst, pp. 
347-348) shows how recent advances in genetics can 
be used to clear up difficulties in the classification 
of roses. Of the tribe Rosece, there arc six genera, 
containing ten diploid species and possibly eighty - 
one polyploid species (that is, species with more than 
one contribution from each parent—3n, 4n, 6n 
chromosomes and so on, instead of the normal 2n). 
Of the possible eighty-one polyploids, only forty-one 
have so far been identified, but the author shows 
how a new pentaploid variety, which mRy be 
designated ABCDD and is apparently Rosa farinosa , 
Bech., appeared on Limepit Hill, in Cambridgeshire. 
Its parents must have been the pentaploid R. Eglan - 
teria (ABBCD), pollinated by the tetraploid R. mollis 
(CDI)E). The former produces female gametes 
ABCD t and the latter male gametes of constitution D t 
therefore giving the desired combination. The 
reciprocal cross would result in a sterile hybrid, but 
R, farinosa produces germ cells which are similar in 
Constitution to those of its original parents, and 
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therefore breeds true from seod. Tt is, indeed, spread¬ 
ing quickly in the district under study, and bids fair 
to be a successful rivul to I?, fnollut, its male parent. 

Fungi Imperfecti. The presidential address of Mr. 
John Ramsbottom to the Quekett Microscopical 
Club deals with the “Fungi Imperfecti” (J. Quekett 
Micro. Club , Ser. 2, 16, No. 99, 201-276, Oct. 1933). 
Several ways in which the conidial stages of members 
of the Phycomycetes, Ascomycetes and Basidio- 
mycetos can be classified as separate fungi are 
discussed. An ingenious suggestion is that many of 
the Fungi Imperfecti arc mutants from one sex of 
certain heterothallio fungi, which cannot unite with 
mycelium of the opposite sox, owing to the mutation, 
and are therefore propagated only by vegetative means. 
Various systems of classification are described, includ¬ 
ing those of Sacoardo, von Hoehnel and VuilLemin. 

Structure of Timber in Relation to its Use. A paper of 
great interest to scientific users of timber has recently 
been published by Mr. F. W. Jane (J. Quekett Micro. 
Club , 16, No. 99, 277-300, Oct. 1933). The various 
ways in which medullary rays are found to occur 
in microscopic section are shown to have a very 
definite bearing upon the boauty of ‘figuring’ in the 
sawn timber. Parenchyma round the vessels can also 
account for figuring. Examination of a section under 
the microscope should make it possible to determine 
the best Way of sawing to obtain the maximum 
beauty. Strength, resilience, uniformity of structure 
and other characters are all discussed from the point 
of view of microscopic structure. Special interest 
is attached to the presence or absenoo of thy loses in 
the wood vessels, in rendering a wood either porous 
or impermeable. Microscopic structure will not, of 
course, explain all the characters of a timber, but Mr. 
Jane's paper represents a definite contribution to the 
application of science to the art of wood-working. 

Grass Treading and Grazing by Poultry. Up to the 
present, very little information has been available 
as to the capacity of different grasses to withstand 
the treading and grazing of poultry. Experience 
gained in management of pastures grazed by cattle, 
sheep and horses is not necessarily applicable to 
poultry runs, as in the latter case treading is of a 
different nature and also more intensive. Further, 
no rotational grazing is practised and the droppings 
are relatively rich in nitrogen, both of which are 
factors influencing the nature of the sward. Results 
of preliminary experiments, however, recently de¬ 
scribed by D. H, Robinson (J. Minis. Agric 4, 510), 
show that the state of the turf in poultry runs is of 
more importance than has hitherto been realised, for 
it seems to be associated with egg-laying capacity. 
In trial pens, set up at the National Institute of 
Poultry Husbandry, sown with single species of 
grasses, crested dogs tail and the meadow poas gave 
the most satisfactory results, the rye grasses proving 
less persistent and florin quite unsuitable. As regards 
non-graminaceous plants, yarrow, or yarrow in con¬ 
junction with rib grass (plantain), seemed particularly 
promising. Interesting points of contrast arose if 
duoks or geese wore kept in the place of hens. The 
peculiar flat tread of the duck brought about a 
complete destruction of the grass species in the turf, 
leaving broad-leaved plantain and mayweed aa the 
dominant species, but on replacing the ducks by 
bens the plantain and mayweed disappeared and the 
grasses regained their dominant position. Geese also 


exerted an entirely characteristic effect on the turf, 
both on aocount of their specially vigorous grazing 
habits and also because of the different chemical 
composition of their excreta. Relationships suggestive 
of a correlation between the state of the turf and egg 
production, and between the type of feeding and the 
demands made by the poultry upon the grass were 
also obtained. The confirmation and extension of 
these results will be awaited with interest* 

Extinct Waterways of the Fens. Certain raised banks 
of laminated silt which meander over the peat lands 
of the Fens have been identified by Major G. Fowler 
and calkxl by him roddons. In a lecture to the 
Royal Geographical Society on November 13, he 
explained their formation and discussed the courses 
of Borne of those ancient waterways. Their present 
raised position is duo to differential shrinkage or 
wastage as between the deposited silt of the stream 
and the deop peat through which it flowed. In some 
cases shell marl takes fhe place of silt. Another type 
is a deep and steep-sided channel in the clay which 
is filled with peat. The silt of many roddons contains 
marine or brackish water foraminifora which show 
that they were once tidal waterways. Tho roddon 
that marks the original course of the Little Ouse is 
shown to go back as far aa Mesolithic times. The 
Fenland Research Committee lias investigated the 
chronology of the fens in tho area near King's Lynn. 
The floor of the Fenland basin there appears to be 
eroded Kimmeridge clay which was a land surface 
60 ft. above sea-level in Mesolithic times. A later 
subsidence associated with the formation of the 
North Sea led to bad drainage and peat formation 
and afterwards brackish lagoons. Then after a 
deposition of silt a slight re-elevation or cessation of 
subsidence led to a second period of peat formation, 
and so on until four distinct peat beds had been 
formed, or further inland only two. Through these 
peat beds the old waterways can often be traced 
and so the ancient topography reconstructed. 

Rainfall of the Dutch East Indies. In Verhanddingen 
No. 24 of the Koninklijk Magnetisoh en Meteoro- 
logisch Observatorium te Batavia, under the heading 
“Rogenval in Nederlandsch-Itidie”, Prof. Dr. J, 
Boerema continues his acoount of the rainfall of the 
Dutch East Indies by a cartographical study of the 
mean rainfall over Borneo for each month of the 
year and for the whole year. The monthly distribu¬ 
tion is shown bjr shading, with steps of 50 mm. 
up to 200 mm., and above that in stops of 100 mm., 
and the annual distribution by steps of 600 mm. to 
3,000 mm., the interval then becoming 1,000 mm. 
These maps illustrate well the persistently wet 
climate of an island through which the equator 
passes almost centrally, and the large influence of 
elevation in condensing the moisture carried by the 
north-east and south-east trade winds, which here 
cross the equator in the winter and summer respec¬ 
tively of the northern hemisphere, but they do 
not bring out very clearly the different types of 
seasonal rainfall to which different parts of the 
island are subject; for example, it is not easily 
seen that a part of the island shares the Indian 
type of distribution and gets most rain from south* 
east trades that have crossed the equator and 
became the south-west monsoon. It is seen from 
the annual map that a part of the central region, 
lying slightly north of the equator, receives <m 
an average more than 4,000 mm. of rain (London 
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receives about 600 mm,), and that it is only in the 
north that the figure fails below 1,600 nun. In 
judging of the extent of the service to olimatology 
of studies of this kind, it is necessary to bear in 
mind the trying tropical Conditions under which the 
work of maintaining uniformity of method of observa¬ 
tion and of handling the accumulated material has 
always to be carried on. 

Magnetisation by Rotation. In part 8 of the thir¬ 
teenth volume of Physica , Prof. S. J. Barnett, of 
the University of California, gives an account of 
the various gyromagnetic effects and the experi¬ 
ments which have been carried out to detect and 
measure them. In the Juno issue of the Proceedings 
of the American Academy ho describes, his most 
recent experiments to detect the axial magnetisation 
of a rod of magnetic matorial, duo to the rotation 
about its axis of a transverse magnetic field. The 
rods list'd were of compressed iron and permalloy 
dust 26 cm. long and 1*4 cm.*in diameter with their 
axes running horizontally magnetic east and west. 
They were magnetised transversely by Hat coils with 
their planes horizontal and vertical respectively, 
through which alternating currents in quadrature of 
frequencies 14,000 and 21,000 per sec. wore sent and 
produced a rotating field of about 16 gauss. The 
axial held was measured by an astatic magneto¬ 
meter, a rod being placed on each side of it. The 
results for both materials are about a fiftieth of those 
calculated on the supposition that the magnetic 
dements rotate with the field, and the author con¬ 
cludes that they do not rotate but have their moments 
periodically reversed by the rotating field. 

Protection of Magnesium Alloys. The employment of 
magnesium alloys for engineering purposes is in many 
oases restricted on account of their liability to corrode 
end of the serious effects of corrosion on their me¬ 
chanical properties. In particular it is found that 
localised corrosion may sot up a pronounced notch 
effect, and this factor, in a group of materials already 
markedly susceptible to stress-concentration effects, 
has naturally hampered their development where cor¬ 
rosive conditions have to bo met. The problem has 
recently been attacked by the development of protect¬ 
ive films as bases for the usual painting processes, and 
Beveral methods of producing such films by chemical 
immersion have been devised. Owing to the high 
reactivity of magnesium, it is comparatively easy to 
produce films on these alloys, but it has required 
much patient investigation to arrive at really suc¬ 
cessful processes. In a paper read before the Institu¬ 
tion of Chemical Engineers on December 8, Bengough 
and Whitby described the successful application of 
their selenium process for the protection of magnesium 
alloys against marine corrosion. Specimens were 
immersed for 6-16 minutes in a solution containing 
10 per cent selenioua acid and 0*5 per coat sodium 
chloride, at ordinary temperature, and were then 
subjected to four months’ exposure to sea-water 
spray, applied thrico daily, without suffering appre¬ 
ciable attack. The success of the process is attributed 
largely to the self-healing properties of the film, 
which are thought to depend upon the following 
reactions. The magnesium surface becomes coated 
with a thin layer of magnesium selenide, which is 
decomposed by water penetrating through pores in 
the selenium layer. The hydrogen selenide thus 
formed reacts with oxygen to give selenium, which 
seals the pores through which the water penetrated. 


Structure of Glasses. In an extension of their previous 
work, J. T. Randall and H. P. Rooksby have 
described (J. Soc. Glass Technology , September) 
experiments on the diffraction of X-rays by 
vitreous bodies (Nature, 130, 473 ; 1932), including 
cadmium pyrophosphate, selenium, lithium meta¬ 
borate, antimony and bismuth sosquioxides, load 
motasilicato and a number of common glosses. In 
agreement with the previous work, it is conducted 
that the diffraction bands can, in general, be explained 
on the basis of the idea of minute crystals or groups 
of atoms regularly urmngod over very small volumes 
in the glassy solid. In more complex commercial 
glosses, the regular groups of atoms may not be so 
definite in composition or size as in the case of the 
simpler glasses. The complex glasses might, from 
the results, bo either assemblages of Si0 4 groups 
joined and comontod together by the large Na and 
Cn ions, or mixtures of silicates such os CaSiOj anti 
NH a Si 3 tV Although crystals of, for example, CaSiO B , 
separate on annealing, it does not follow that these 
silicates are present as such before devitrification 
commences, since at temperatures near the annealing 
range, motion of ions such os Na and Cn may occur 
so as to destroy existing oomplexos and form new 
ones. The general question of the state of affairs 
favourable for the formation of a glass is considered, 
and it is suggested that the probability of the forma¬ 
tion of a glass is high for those substances in the 
normal crystalline forms of which the forces binding 
the atoms together are either strongly directional or 
localised in character. Tho authors point out that 
the average widths of X-ray diffraction hands 
for liquids are about the same as thoso of the 
glasses, and hence conclude that similar groups of 
atoms or molecules are present. A suggested 
mechanism for tho fusion of solids is skotched in 
the paper. 

Chemistry of Tobacco Curing. The importance of tho 
chemical changes which occur in the tobacco leaf 
during the process of curing has led to a detailed 
investigation by H. B. Vickery, G. W. Pucher, A. J. 
Wakeman, and C. S. Leavenworth (Carnegie Institu¬ 
tion of Washington, Publication 446). Tobacco 
leaves from one picking were either subjected to tho 
curing process or placed with their bases in distilled 
water, random samples being selected for chemical 
analyses at frequent intervals. The changes in water 
and solids and various leaf constituents, the distribu¬ 
tion of nitrogen, the synthesis of nitrate and various 
other factors were examined in both sots of leaves. 
Generally speaking, tho reactions in both cases were 
very similar, but there was a marked difference in 
the time relationships, as most processes were 
hastened in the cured leaves compared with those 
in which turgor had been maintained as long as 
possible. Full comparisons of results were made and 
inferences drawn from the slope of the graph curves 
with regard to the chemical reactions that proceed 
in intact tobacco leaves. Loss of organic solids due 
to the formation of volatile products is a continuous 
process, but apparently reducing carbohydrates play 
a relatively small part in the reaction. Digestion 
of protein to amino acids occurs slowly in cured 
leaves, as the full efficiency of the protein-digesting 
mechanism is not called into play under these con¬ 
ditions. The relevant data are set out in tabular 
form, and details are given as to methods used in 
the work for the determination of carbohydrates in 
tobacco leaf extracts. 
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Condensation of Water 

A T the meeting of the British Association in 
k Leicester a number of papers were read on 
September 12 in Section At (Department of Cosmical 
Physios) relating to different aspects of the problem 
of condensation of water in the atmosphere. Dr. 
G. C. Simpson, in his opening remarks, dealt mainly 
with the question of the size-distribution of droplets 
in cloud, fog and rain. A number of workers, notably 
Dofant, Kohler and Niedordorfer, claim to have 
shown that the volume of droplets in the atmosphere 
are most frequently integral multiples of some 
standard minimum size. Kohler also states that the 
chloride concentrations of samples of cloud or rain 
water are all integral multiples of the smallost con¬ 
centration ever found in such water. 

If this is true, then first, the original nuclei must 
all have masses related to one another in the same 
scries as the final drops ; secondly, after the drops 
reach a certain spoeified size, condensation on them 
ceases and thereafter they may only grow by collision ; 
thirdly, only drops of the same size may unito; and 
fourthly, only drops with the same salt concentration 
may unite. It is obviously difficult to see how all 
those conditions can bo satisfied simultaneously and 
on all occasions, though mechanisms have been 
suggostod to account for some of the processes 
involved. For example, Schmidt has explained the 
tendency for drops of the same size to unite by the 
fact that they would fall through the air at the same 
rate. Two equal drops may therefore find themselves 
sido by side for a sufficient time for the hydrodynamic 
attraction between them to result in their union. It 
should be noted, however, that the different experi¬ 
ments do not agree as to the fundamental size from 
which it is supposed the bigger drops arc built up ; 
and that there is an element of doubt in the physical 
interpretation of the statistical analysis of the data. 
In thone circumstances, the final conclusions should 
bo regarded as suspect, until further information is 
available. 

Mr. H. L. Green dealt with the problem of measur¬ 
ing the size and number of particles in the atmo¬ 
sphere, Both the size and number may vary over 
enormous ranges ; the size from 10 8 cm. in the case 
of ions to 10“ 8 cm. in the case of gross atmospheric 
pollution particles ; and the number from one or 
two per cubic centimetre in cortain mists to several 
millions per cubic centimetre in some smokes. 
Furthor, the particles may be solid or liquid. It is 
not surprising therefore that many different methods 
of measurement have been developed to doai with 
different parts of the rango and that few are efficient 
except for the job for which they were designed. 
For examplo, the Owens jet dust counter has an 
efficiency of more than 80 per cent for atmospheric 


in the Atmosphere 

pollution particles between 10~* om.and 10 4 cm.radius, 
but it only counts about 40 per cent of mineral dust 
particles of radius between 10 4 cm. and HP* om. On 
the other hand, the circular konimeter and the 
Greenburg-Smith impingei* is more efficient for dust 
than for ordinary atmospheric pollution. 

Workers have been handicapped by the absence 
of moans for touting the efficiencies of their instru¬ 
ments, but with the advent of the ultramicroscope 
and sedimentation methods, this difficulty should 
disappear. One would like to know how reliable 
were the various methods used for measuring the 
droplets discussed by Dr. Simpson. 

Some experiments wore described by Prof. J. J. 
Nolan showing the behaviour of a drop of water in 
an intense electric field, such as exists in a thunder 
cloud. The drop becomes pulled out and, at a certain 
value of the field, bogihs to discharge, the ions pro¬ 
duced attaching themselves to nuclei (if any are 
present), thus becoming large. The critical field is 
given by F\/r=^3600 (F, the field, in volts/cm., and 
r the radius). A similar law has been found for 
bubbles. In pure air, free from nucloi, no large ions 
are detectable, oven if the field is made so intense 
that the drop is broken up. It therefore seems that 
the low mobility ions roquired by C. T. R. Wilson*s 
theory of thunderstorm electrification are not directly 
produced by discharge from raindrops. 

Meteorologists, both in Germany and England, 
have found that when a hair hydrograph is sent up 
into the air, the hair frequently elongates beyond 
the 100 per cent relative humidity mark. One has 
been reluctant to infer from this that the atmosphere 
was, on these occasions, supersaturated, particularly 
as the phenomenon often occurs inside a cloud. Mr. 
L. 11. G. Dines reported to the meeting many cases 
of this apparent supersaturation, many of them 
occurring above the freezing point. Further, he has 
observed a small momentary superelongation of a 
hair in the laboratory, when it was subjected to 
(presumed) supersaturation in a type of Wilson 
expansion chamber. It is therefore becoming in¬ 
creasingly difficult to explain the experimental 
results in any other way than by supersaturation. 

An occasion of apparent supercooling (as implied 
by a temperature record) seems to support the view 
that the atmosphere can be so clean as to permit 
both supercooling and supersaturation; but, os 
Dr. Simpson pointed out, we know so little about the 
behaviour of a hair in varying circumstances, and, in 
the case of the temperature record, it is so difficult 
to believe that supercooled water could have existed 
on the thermograph, that we must await further 
evidence before making up our minds definitely on 
this point. M. G, B. 


New Science Laboratories at Bedford School 


T ILE new science laboratories at Bedford School, 
which were visited by the Prince of Wales on 
November 8, were designed by Mr. Oswald P. Milne, 
who is an old boy of the school. A detailed account 
of the architectural features of the building is given 
in the Architect and Building News for November 17. 

The Physics Department is on the ground floor 
and consists of a senior laboratory (28 ft. x 25 ft.), 
two junior laboratories (44 ft, x 24 ft.), two lecture 


rooms (25 ft. x 25 ft.), dark room, elootrical control 
room, preparation room, book room and offices. The 
corridors run approximately magnetic north and 
south. The laboratories have been designed so that 
all students' tables may be moved into any desired 
position. This has been made possible by fitting a 
shelf about a foot wide at table height all round the 
room except where there are store cupboards, sinks, 
or doors. All pipes, cables, etc., are fitted below the 
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shelf, the underneath shelf space being available for 
cupboards, which are fitted at the front with sliding 
doors. Gas taps, and terminal and plug boxes aro 
fixed above the shelf, and balances may be accom¬ 
modated at suitable intervals along it. 

Above the shelf, and mounted rigidly at about six 
inches from the walls, the/e are horizontal rigid bars 
mounted at suitable heights. These are provided 
with slots and holes so that drawing boards, pulleys, 
pendulums, otc., may be mounted on bars for ex¬ 
perimental work in mechanics. 

Two large sinks are fitted in each laboratory and 
are providod with draining boards, draining pegs, 
burette and pi potto racks, and hot and cold water. 
The space below the draining boards is made up 
into racks For drawing boards. 

The junior laboratories are each fitted with a 
demonstration table provided with hot and cold 
water, gas and electricity (A.O. and D.C. at various 
voltages). 

AH lecture rooms and laboratories aro fitted with 
a screen, lantern plugs, dark blinds and demonstra¬ 
tion tables. A bell push underneath the demonstra¬ 
tion table establishes communication with the 
preparation room. A service lift works between this 
preparation room and the ono above. 

The electrical control room contains a motor- 
generator set, working off the local A.C. power supply, 
a bank of largo accumulators and a rectifier. Various 
D.C. voltages (high and low) are distributed to 
students* benches and demonstration tables from a 
system of bus bare in the control room. Kaoh circuit 
is providod with automatic overload trip switchos. 
Each bench and tablo is also supplied with A.C. at 
0 and 12 volts obtained from transformers in each 
laboratory. A plug is provided on each bench and 
table for connecting to the A.C. lighting supply. The 
motor-generator set also provides the current for the 
sound motion-picturo apparatus in the Great Hall of 
the School. 


On the upper chemistry floor there are three 
laboratories, two largo and a smaller one for more 
advanced work. Those correspond in sizo with those 
on the ground floor. Each of them possessos large 
fume cupboards, the draft being produced by electric 
fans ; a generous supply of cupboards with glass 
doors fitted with an excellent arrangement of adjust¬ 
able shelving ; modem devices for supplying both 
hot and distilled water, and a battery of hot water 
ovens. Owing to the more than usually large 
window space, the laboratories are bright by day, 
and the electric lighting by night is all that can be 
desired. 

In addition to the three laboratories there are two 
lecture theatres, both fitted with demonstration 
benches, shelving, and cupboards for chemicals and 
apparatus. The larger of these theatres seats 150 
people. This room can be darkoned very efficiently and 
quickly ; and as it possesses an epidiascope and 
lantorn, it lends itself to purposes other than chemical. 
Hidden behind a large blackboard, the surface of 
which, as in the other rooms in this building, is glass, 
there is a largo bench. This room is ventilated 
by a separate system of fans. landing to the 
largo lecture theatre is the preparation room. All 
the honchos in the throe laboratories are supplied 
with electricity, in addition to the usual water 
and gas. 

An outside staircase gives access to the upper 
floor from tho outside. The hot water system 
is providod with a pump to acoelorato the cir¬ 
culation. There are two electrically worked clocks, 
one outside and the other on the inside of the 
building. 

Between the coiling of tho upper floor and the 
roof of tho building, a store room, reached by a 
ladder, runs tho whole length of the building. This 
plan much relieves the prossuro on tho smaller 
store rooms situated on the chemistry and physics 
floors themselves. 


Fishery Research 

T HE annual report for 1932 of the Newfoundland 
Fishery Research Commission (vol. 2, No. 1, 
1933) is now published. A large part is concerned 
with technical investigations, but in addition there 
are the results of tho hydrographical and biological 
work, including important researches on fishes and 
plankton. Much has been done to advance the dried- 
cod industry and work on tho artificial drying of 
cod and squid and on fish meal production has pro¬ 
gressed. The cod liver oil investigations, however, 
are perhaps the most interesting and it is shown that 
the younger the fish the less oolour there is in the 
oil, the liver from the young fishes giving an almost 
colourless oil, that from the old fishes being a deep 
red or yellow. Tho depth of colour seems to go with 
the abundanoe of vitamin A, so the richly pigmented 
dark oil is tho strongest in vitamin content (see also 
Nature of July 1, p. 20). 

Considerable progress has been made in correlating 
the movements of cod and salmon with changing 
conditions of temperature. The year 1932 was 
superior for the fisheries to 1931, owing to the greater 
influx of arotio waters in the Newfoundland area, 
with simultaneously a stronger and opposite influx 
of salter water from the Atlantic occurring in the 
deeper water layer over the Banks. These two 


in Newfoundland 

strong inflows of water of opposite types, in opposite 
directions, led to the production of a large body of 
mixed water (Bank Water) suitable for tho multipli¬ 
cation of marine forms of life, so that the season on 
tho Banks and on the coasts sharing Bank conditions 
was a good one for tho fishery. The plankton investi¬ 
gations clearly show much richer hauls in 1932 than 
in 1931, the general average ratio being 2:1 in 
favour of 1932. 

Special groups wore worked up in detail, notably 
the Copelata (Oikopleura and Fritillaria ), and maps 
of the distribution made. This group shows a pre¬ 
ponderance of arctic and cold-temperature (arctic 
and boroo-arctic) forms in 1932 and of boreal (warm- 
temperate) forms in 1931. There was no evidence 
that cod-fry and haddock-fry were more plentiful in 
1932 ; rather the reverse was tho case. Tho richness 
of the plankton in 1932 is correlated with tho abund¬ 
ance of squid, Jllex illecebroaa , inshore which wore full 
of food, whilst in 1931 far more were feeding in the 
deep waters outsido. These squid probably approach 
the Banks and Newfoundland coast in the deeper 
water layers along with the influx of comparatively 
warm saline Atlantic water. Dr. Harold Thompson 
(director) and his staff are to be congratulated on the 
amount of good work done in so short a time. 
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Annual Congress of the British Institute of Radiology 


T HE annual congress of the British Institute of 
Radiology and an exhibition of X-ray apparatus 
were held at the Central Hall, Westminster, on 
December 5*-8. 

Although the apparatus shown was mainly of the 
type used in medical work, cither for diagnosis or 
treatment, a number of exhibits were of general 
scientific interest. Nearly all the X-ray tubes shown 
were of types which not only carry thoir own pro¬ 
tection against stray X-rays, but also arc so con¬ 
structed tvs to eliminate the danger of electric shock. 
In certain cases earthed metal sleeves are mado 
integral with the tubos, whilst in other cases sleeves 
of insulating material with earthed metal coatings 
aro employed for this purpose. 

A now high-voltage* tube, exhibited for the first 
time, has, in addition to the normal anode and 
cathode, a third open electrode corresponding some¬ 
what to the grid of a triodo. This grid, which is given 
a definite potential with respect to the filament, tends 
to suppress ihe tube current except at the poak of the 
voltage wave, and thus considerably incrooses the effic¬ 
iency of the tube when operated by pulsating voltages. 
The output of an ordinary two-electrode tube excited 
by constant voltage is about twice os great as that 
of the same tube when operated by a pulsating 
voltage under similar conditions of peak voltage and 
tube current, but it is claimed that the throe-electrode 
tube gives the same output under pulsating voltage 
excitation as a normal tube of similar type under 
corresponding constant voltage excitation. 

Among high-tension rectifying valves was one of 
the mercury vapour typo having an impregnated 
filament consuming only seven watts. This valve, 
which is capable of supx>ressing an inverse voltage 
of 120 k.v., comprises several low voltage elements 
in series, electrical balance being maintained by the 
use of small condensers integral with the valve. The 
most important property of the new valve is that 
it can pass high currents (up to 1 ampere or more) 
with a voltage drop of only about 40 volts, the volt¬ 
age drop being practically independent of the current. 

Another interesting exhibit was a high-tension 
voltmeter for the measurement of peak voltages up 
to about 250 k.v., comprising a potential divider so 
arranged that a convenient small fraction of the 
total voltage can be rectified and caused to charge 
up a condenser. The voltage across this condenser is 
measured by means of an electrostatic voltmeter of 
the normal low-voltage type. 

High-frequency diathermy for both medical and 
surgical work has been in use for some time but a 
development of this form of high-frequency treat¬ 
ment using electric curronts at frequencies corre¬ 
sponding to wave-lengths of 30 metres and less was 
shown for the first time. Owing to the very high 
frequency, it is sufficient to apply the ourrent 
by insulated electrodes, which together with the 
intervening tissue, constitute a condenser. The 
heating effect in the tissue treated, which behaves 
like a dielectric with very high losses, is considerable, 
and temperatures up to 120° F, arc very easily 
obtained. It is also claimed that this form of treat¬ 
ment is very satisfactory for septic conditions. Apart 
from the heating effect, it is claimed that very high- 
frequency currents, corresponding to wave-lengths of 
3-12 metres, have a marked effect on tissue, some 
workers holding that they break up malignant cells. 


For his Silvanus Thompson Memorial lecture, Dr. 
A. Bouwers took as his subject “Modem X-ray 
Developments’*. He discussed the possible appli¬ 
cations of X-rays generated at very high voltages to 
the treatment of malignant disease, with special 
reference to the design of suitable generators, and 
made passing reference to the possibility of generating 
and using neutrons in medical work. In connexion 
with diagnostic radiology, he showed a complete 
X-ray generator in the shape of a cylinder, only a 
few inches long and a few inches in diameter, which 
incorporated a high-tension transformer developing 
43 k.v., an X-ray tube and a time switch. 

Among the physical and toclmical papers road at 
the Congress were contributions dealing with ionisa¬ 
tion by high-voltage X-rays and gamma rays, with 
a new type of X - ray tube and new typos of generators. 

W. V. Maynoord and J. E. Roberts dasoribed 
experiments dealing with the measurement of high- 
voltage X-rays and gamma rays in rontgens, showing 
©specially the difficulties encountered in making 
suitable ionisation chambers free from serious errors. 
The results of this work soern to show that the gamma 
ray dose per milligram hour at a distance of 1 cm. 
from a radium source is about 8-7 rontgons. 

T, E. Allibone and his collaborators described a 
high-tension generator with demountable rectifiers 
designed for operating a demountable X-ray tube. 
The equipment, which has been in use for some time 
in X-ray treatinont work at a hospital, omploys oil 
vapour diffusion pumps, which are so interlocked 
with the various electrical circuits that the process 
of evacuation is entirely automatic. The various 
vacuum joints are made by means of flanges ground 
and lapped so as to bo flat to within throe or four 
wave-lengths of sodium light. The X-ray tube is of 
a type having its anode at earth potential, so that 
highly efficient cooling may be effected by making 
use of water from the high pressure main3. Since tho 
cooling of the anode is good, a gold target is used in 
preference to the customary tungsten target. Ade¬ 
quate protection against stray radiation is afforded 
by load sheet about 4 mm. thick applied to the anode 
end of the tube except for the nocessary window to 
afford egress for the X-rays. 

G. C. Osment gave an account of a method of 
obtaining high voltage of 400 k.v. and above by 
means of a cascade arrangement of rectifiers and 
condensers somewhat similar to that employed by 
Cockcroft and Walton, of the Cavendish Laboratory, 
Cambridge. The equipment makes use of the mercury 
vapour valves already mentioned, so that the loss 
in output voltage due to voltage drop in the rectifiers 
is vory small. Current for heating the filaments of 
the valves is provided by small generators driven by 
a suitable motor through an insulating drive, A 
generator of this type is very compact, one giving 
600 k.v. only occupying a floor space of about 8 ft, x 
3 ft., and having a height of about 8 ft. 

L. Levy and his collaborators gave an account of 
some of the difficulties encountered in making fluor- 
azure (zinc sulphide) intensifying screens for radio¬ 
graphy. Earlier screens of the type exhibited marked 
afterglow and also a form of latent ‘afterglow’ which 
manifested itself as an increase of sensitivity of the 
screen after exposure to X-rays. By employing 
suitable technique, these difficulties are stated to 
have been overcome. 
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Minerals Causing Silicosis 

RACTICALLY all types of dust fibrosis of the 
lungs are now known to be manifestations of 
the presenoe of silicon, though in the older textbooks 
several forms of pneumoconiosis are described accord¬ 
ing to the different dustfe which wore supposed to 
have produced them. Usually tho element is prosont 
in the form of the oxide silica, and it is generally 
held that, with the exception of the silicate asbestos, 
the moro complex compounds of silicon are incapable 
of producing the disease. 

There is evidence that this view of the question is 
perhaps too limited, and in a recent paper Dr. 
W. R, Jones (“Silicotic Lungs : The Minerals they 
Contain”, J. Hygiene, 33, No. 3, 307 ; 1933) oven 

goes so far os to suggest that a silicate, sericite, plays 
a far greater part in the production of silicosis than 
silica itself, lie finds that in the rocks and materials 
exploited in tho industries *in which silicosis is a 
recognised hazard, silica is combined with a fibrous 
Hilioato, serioite, the hydrous silicate of aluminium 
and potassium. On the other hand, there is no 
serioite in the gold-bearing quartz of the Kolar gold¬ 
field, India, or in the sandstone of certain Scottish 
collieries, and in these mines silicosis is said not to 
occur. 

Further, Dr. .Tones finds that tho bulk of the 
mineral residue obtained from silicotic lungs consists 
of serioite; quartz particles also occur in the«o 
lungs, but they aro nothing like so numerous as the 
minute sericite particles. There would seem to be 
no doubt that quartz is capable of producing fibrosis 
of the lungs—recent experimental work alone shows 
this—but Dr. Jones suggests that in the majority of 
cases sericite plays by far the more important part. 

In South Africa, whero Dr. Jones has recently 
described his theory, his views may perhaps have 
only academic interest; but in Great Britain, whore 
industrial conditions are more complex, they may, if 
substantiated, be of great practical importance, and 
it is clear that they must receive serious consideration. 


University and Educational Intelligence 

Cambridge.— H. E. Tunnicliffo, of Gonville and 
Caius College, has been elected University lecturer 
and G. A. Millikan University demonstrator in the 
Department of Physiology. 

The General Board recommends that there shall 
be established a Shield readership of pharmacology, 
the stipend of which shall be £1,100 a year. 

The Managers of the Benn W. Levy Fund have 
appointed J. Yudkin, Hackney Downs School and 
Christ's College, to the studentship for research in 
biochemistry. 

C. H. Waddington, of Sidney Sussex College, has 
been elected to a research fellowship at Christ’s 
College. 

London. —The Middlesex County Counoil has made 
a building grant of £100,000, payable over ten years, 
to the University towards the cost of erecting new 
University buildings on the Bloomsbury site. The 
mat is subject to certain conditions, one of which 
is that the new building for the University Central 
Library shall be associated with the name of the 
County of Middlesex. Grants have also been made 


by three moro of the City Companies, namely, the 
Cordwainers, the Innholders and the Farriers, towards 
the Hall. 

Oxford. —At his installation as Chancellor of the 
University on December 7, Lord Irwin took occasion 
to recall tho eminence of his predecessor, Lord Grey 
of Falloden, as a hold naturalist. With an apposite 
adaptation of a line from the Odyssey, tho Chancellor 
went on to say that Lord Grey’s intimate knowledge 
of tho habits, movements and song of beasts, fishes 
and birds respectively, suggested that Nature herself 
had inspired him with the quintessence of her own 
wisdom. 

In the annual report, just issued, of the Curators 
of the Bodleian Library, mention is made of the 
approaching completion of tho extension of the 
Scienco Library. Tho new building will ultimately 
provide 120 additional seats for readers* More space 
is available for the storage of scientific books than 
will be required for some years ; and meanwhile the 
building will be able to accommodate temporarily the 
overflow from other parts of tho Library. 


The annual meeting of the Mathematical Associa¬ 
tion will be held at the Institute of Education, 
Southampton Row, London, W.C.l. on January 4-5, 
under the presidency of Prof. G. N. Watson. On 
January 4, Prof. Watson will deliver tho presidential 
address, ontitled “Scraps from some Mathematical 
Notebooks”. On January 5 a discussion on “Mathe¬ 
matics in Central Schools” will be opened by Mr. 
G. T. Clark and one on “Teaching of Differentials” 
by Prof. G. Temple. Further information can be 
obtained from Mr. C. Pendlobury, 39 Burlington Road, 
Chiswick, London, W.4. 

Educational films stand to gain largely in the 
volume and extent of their influence through the 
results of a conference held on the invitation of the 
League of Nations at Geneva on October 5-11, 1933, 
for facilitating the international circulation of films 
of an educational character. A convention was 
drawn up providing for the exemption from Customs 
duties of films having “eminently international 
educational aims”. In the machinery prescribed for 
giving effect to tho convention, an important r6le 
is to be played by tho International Educational 
Cinematographic Institute, represonted at the con¬ 
ference by its director, Dr. Luciano do Foo. Every 
film (including ‘talkies’) for which exemption from 
customs duties is to be claimed, will have to be 
submitted for certification to the Institute, although 
the actual grant of exemption will be accorded in 
each case by the competent national authority. The 
Institute will publish cataloguas of certificated films 
and the parties to the convention will encourage tho 
circulation of the catalogues. The convention has 
already been signed by plenipotentiaries on behalf 
of Great Britain, India, Italy and seven other 
countries. The conference further recommended the 
reduction or abolition of charges for the transport 
of such films and the extension of Caroms facilities 
to the posters advertising them. It is noteworthy 
that the preamble to the convention specifies the 
“encouragement of moral disarmament” as a prin¬ 
cipal benefit to be looked for as the result of its 
operation. 
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Calendar of Nature Topics 

Daylight and Animal Activity 

The significance for the activities of animals of the 
reduction of daylight during the winter months is 
indicated by the experiments carried out at Harper 
Adams Agricultural College in connexion with the 
artificial lighting of poultry. Artificial lighting to 
control egg production is not a common practice in 
Great Britain, although it is recognised that scarcity 
and dearness of eggs throughout the year correspond 
generally with the falling off of natural daylight. 
When this is supplemented by artificial light, arranged 
so that morning and evening lighting is extended to 
make a uniform 12- or 14-hour day throughout the 
winter, food consumption and egg-laying both show 
a marked increase (Bull. No. G, National Institute 
of Poultry Husbandry, 1931). In an uncontrolled 
pen, food consumption reached its lowest during 
December; in a lighted pen the amount consumed 
remained much more uniform throughout the year, 
and each bird used about 4 lb. more in 48 weoks. 
The final results show that, allowing for the additional 
cost of food and lighting, a reasonable profit rnay be 
made by thus artificially stimulating metabolism, 
since lighting cauaos increased winter production 
when eggs are dear. For the winter months, the 120 
pullets under lights laid 950 more eggs than an equal 
number of pullets without lights, and for 48 weeks 
the lighted pen yielded 1,086 more eggs. The prico 
received per dozen was 3 7-34J., the food cost per 
dozen 5*2fithe margin per dozen 12 *08d., and the 
margin of profit over food and lighting costs per 
dozen was ll*68d. 

American Ducks in Europe 

Winter wildfowling lias revealed many records of 
raro species, notably the occurrences in British and 
Continental waters of typical North American duck 
otherwiso difficult to obtain. Tho first European 
record of tho American hooded merganser ( Lophodites , 
or Mergus, cucullatus ) was an immature female shot 
at Yarmouth in the winter of 1829 (Selby, Trans . 
Nat. Hist. Northumb., 1, 292); others were after¬ 
wards recorded in the Menai Straits, off Sussex, 
Suffolk, Caitlmess, Co. Meath, Sheemess, etc., but no 
record appears to have boon made on the Continent, 

The American widgeon ( Marcca americana) was 
first recorded in Britain by Biyth ( Naturalist , 111, 
417) from a male bought in Leadenhall Market, 
London, in 1837-38, but a inalo bird in the British 
Museum was shot in the Outer Hebrides in 1807. 
The specios breeds from Aluska east to the Hudson, 
migrating in autumn as far south as tho West Indies, 
Central America and Mexico. The North American 
surf scoter ((Edemia pervpicillata) has occurred off 
the Irish coast and the wostem coasts of England 
and Scotland, more frequently in the Orkneys and 
very exceptionally off tho east and south coasts of 
England, though a pair were seen off Southend Pier 
about 1880. Martin ( Naturalist , 83, 1853) recorded 
the surf scoter from the Firth of Forth in 1852, 
though the first record has been mentioned as 1838. 
Donovan recorded the buffel-hoaded duck ( Bucstphafva 
albeola) in Britain in 1819 ; others have been noted 
from Yorkshire, Aberdeenshire, Orkney, Yarmouth 
and Norfolk. The harlequin duck {Histrionicus 
histrumicus), a North American nester, resident in 
Iceland but almost unknown elsewhere in Europe, 
was first recorded by Montagu (1802) from the Isle 


of Lewes. Several records have since been proved 
of other species, and a drake was shot at Crossens, 
Lancashire, so recently as 1916 (Cheek List, Lancs, 
and Cheshire Fauna Committee, 1930). 

Salmon Spawning in Progress 

In tho tributaries and 'small streams which feed 
the salmon rivers of the British Isles, spawning is 
now actively taking place and will continue until 
about mid-January. What determines tho salmon's 
choice of a spawning stream has not boon discovered, 
but the oxygen content of the water seems to bo 
one factor, anti others certainly are the presence of 
a suitable current and suitable gravel in which the 
eggs may be laid, fertilised anti concealed. It is 
generally supposed that tho spawning adults are 
always fish returned from a sojourn in the sea, about 
four or five years old, but recent evidence from Ireland 
suggests that sometimes salmon may spawn before 
they go to the sea. In tho Shannon, R. Southern, 
while investigating tho age and growth of parr and 
smolts, found that a number of large male Hahnon parr 
had enlarged testes, and a number of these had upon 
their scales tho marks of wear and tear which indicate 
that they had passed through a spawning season 
(FieM, June 10, 1933, p, 1336). 

Most of the salmon smolts in tho Shannon make 
for the soa after one or two years in fresh water, so 
that parr like the Killaloe specimen, 10*4 inches 
long, four years old, with two spawning marks on 
its scales, must be very rare. But precocious male 
salmon with fully developed tostes are common in 
the LifFey, and one of these, 5*8 inches long, had one 
full spawning mark and traces of the formation of 
another, at tho end of its third year. The rnilt from 
such individuals has been found to be capable of 
fertilising salmon ova, and it now remains to observe 
and record the natural process in respect of these 
precocious males. 

Lime and Grassland 

Liming is a winter job and will now be in progress 
on numerous farms. On grassland, the offocts are 
in general slower and leas spectacular than they are 
on arable land. In fact, at the outset, the result of 
liming pasture is often more apparent to tho live¬ 
stock than it is to the farmer. Thomas Hale, in the 
“Coinpleat Body of Husbandry” (1758), says : ‘The 
first year I used chalk on my pasture grounds I was 
afraid I had thrown away my labour. ... I per¬ 
ceived that tho grass was not a whit tho taller or 
fuller for it and therefore I thought it did no good, 
but I soon found from my cattle and in my dairy 
that chalk gives a body or richness and sweetness 
to the grass though it does not increase the quantity.” 
This effect, well known to graziers on lime deficient 
soils, is no doubt associated with the increased 
calcium content of the herbage and the gradual 
incursion of clovers that enrich the grazing both in 
protein and in lime. 

Farmers of the early days hod little guide apart 
from local observation whether lime was ncoded for 
their soils, and disappointment must have been 
frequent. The matter is now on a more precise foot¬ 
ing, thanks to laboratory methods for determining 
the quantity and intensity of acidity. In the case 
of grassland, such methods assist in deciding if the 
basic phosphates usually applied will suffice to 
improve the herbage or whether the greater expense 
associated with liming must bo undertaken. 
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Societies and Academies 

LONDOlf 

Physical Society, November 3. Mary D. Waller : 
Vibrating properties of metals at different tempera¬ 
tures. Since the damping of the vibrations is mainly 
due to internal friction or s«lid viscosity, it is greatly 
altered either by previous heat or mechanical treat¬ 
ment and by impurities. On account of the large 
variations of the vibrating properties with tempera¬ 
ture, it will be possible to obtain, by observation of 
irregularities in theso variations, much interesting 
information regarding the state of metals and alloys 
at different temperatures, Mary D, Waller : 
Production of sounds from heated metals by con tacit 
with ice and other substances. The conditions are 
described under which soft notes may be produced 
from heated metal bars brought into contact with 
ice and a number of other substances. These sub* 
stances must either sublime *)r boil or decompose 
with the evolution of gas, at temperatures for which 
the metal to be excited still retains adequate vibrating 
properties. P. C. Mahanti : The band spectrum of 
barium oxide. New measurements of the bands of 
barium oxide have been made from moderate- 
dispersion and high-dispersion spectrograms. The 
band-head data of the early investigations have been 
extended in the red region as far as X 8000. The 
bands lying between X 8000 and X 4300 havo been 
assigned to a single system. F. W. G. White : 
Diurnal variation of the intensity of wireless waves 
reflected from tho ionosphere. Ail account is given 
of the diurnal variation of the relative intensity of 
waves returned from the ionised regions of the upper 
atmosphere as observed over tho early morning period 
from about 2 a.m. until about 9 a.m. The relative 
intensity is takon as the ratio of the intensity of 
the downcoming wave to that of the ground wave. 
The influence oil the intensity of electron-limitation 
and of absorption limitation is discussed, in the light 
of theoretical ionisation curves given by Chapman. 
The experimental observations described show that 
tho magneto-ionic doubling of the echo, which has 
been observed by Appleton and Builder for the F 
region, occurs also for tho E region. J. A. Ratcliffe 
and E. L. C. White : Automatic record** of 
wireless waves reflected from the ionosphere. Tho 
records extend ovor a period of fourteen months. 
They indicate that the region below the F region 
may be triply stratified and consist of the inter¬ 
mediate region (effective height approximately 120- 
180 km.), the E region (effective height approximately 
100-120 km.), and the e region with an effective 
height which is always nearly 105 kin., within ± 5 
km. The c region is intermittent in its occurrence, 
and is identified with tho 'nocturnal E region’ 
mentioned in previous papers. The temporal varia¬ 
tions of the ionisation in those three regions is 
discussed. 

Paris 

Academy of Sciences, October 30 (C.i?., 197, 953- 
1008). The president announced the deaths of Paul 
Painlev^ and Albert Calmette. E. Mathias : The 
reality of the remains of spherical lightning. Proofs 
that spherical lightning leaves behind a material 
body, possessing form, volume and mass. E. J. 
Gumbel : The smallest value amongst the greatest 
and the greatest value amongst the smallest. J, 
Schkbibb and S. Ulam : The continued transforma¬ 
tions of Euclidian spheres. Luigi Fantaffu£ : The 


integration by quadrature of the general parabolic 
equation with constant coefficients on the charac¬ 
teristics. J. Lk Roux : The characteristics of partial 
differential equations of the first order. J. Rey 
Pastor : Tho application of Borers method to 
series which have zero terms. Pierre Cofbl : The 
propagation of a plane wave associated with the 
movement of a corpuscle. Mme. G. Camille Flam- 
marion and F. Qu^nisset : Tho observation and 
photography of the meteors of October 9, 1933. This 
fall was characterised by the large number of meteor¬ 
ites observed and by the persistence of the trails, one 
lasting at least twenty minutes. On one photographic 
plate, in spite of tin favourable atmospheric conditions, 
twenty-seven trails were rocorded. Emile Sevin : 
The nature of waves and corpuscle's. H. Sfindler 
and R. Coustal : Tho prediction of the photoelectric 
power of certain bodies starting with a structural 
number related to the formula* of these bodies. One 
of the authors has constructed a table of the elements 
in which the elements have an integral atomic index 
(not the atomic number). On this as a basis, it was 
predicted that cuprous chloride, bromide and iodide 
would not possess tho same photoelectric properties, 
but that the bromide could be used in photoelectric 
cells. This conclusion was verified experimentally, 
the cuprous bromide cel! giving a sensibility of the 
order of three-fifths of a good cuprous oxide cell. 
Jean Amiel : Tho slow combustion of benzene. Tho 
reaction velocity. The results of experiments on the 
slow combust ion of benzene at temperatures between 
420° C. and 500° V. are shown graphically, and a 
formula is given for the velocity as a function of tho 
temperature. R. Etienne : The displacement of 
equilibrium at constant volume. Mllk. M. L. 
JostEN : Tho action of aqueous iodine solutions on 
silver nitrate ; a kinetic study. As in the case of tho 
reaction between silver nitrate and chlorine water 
previously described, there is an immediate precipita¬ 
tion of half tho iodine as silver iodide, with a second 
reaction in which the hypoiodous acid is converted 
into hvdriodie and iodic acids. Tho latter reaction 
is much more ray)id than the corresponding change 
of hypochlorous acid. Tho effects of temperature 
and dilution were studied. E. Aubert dr La ROe ; 
Contribution to the geological study of the western 
Cordillera of the Colombian Andes. Maurice Col- 
lionon : Tho lower marine Trias of the north of 
Madagascar and its cephalopod fauna. Tho Barn- 
banja strata constitute, in the southern hemisphere, 
a striking replica of the deposits of the Himalaya, of 
Salt Range and of Idaho, characterised by the genera 
Flcnriwgites, Hedenatrarmia and Pseutioflagrceras. J. P. 
Akend : The composition and structure of tho 
sedimentary layers as a function of tho orogonio 
equilibria. A. Dattvillikk : Observation of the polar 
aurora at Scoresby Sound during tho polar year. 
The results of observations carried out by twelve 
members of the French expedition every three hours 
throughout the day. Visual, photographic and 
spectrographic observations wore made and the 
results arc discussed statistically- The results are 
not in accord with theories attributing the auroral and 
magnetic phenomena to the emission of ultra-violet 
rnys by the sun. An. Davy de Virville : The flora 
and physical conditions of the seashore pools of tho 
Atlantic Ocean and the English Channel. Studios of 
the changes in the pH of these pools and tho effects of 
these changes on the plant growth. J. Mnxox and 
R. Jonnart : On the presence of a substance with 
a free phenolic function in the blood of spiders. 
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Polack : Colour vision and its anomalies. The 
author concludes that tho Young-Helmholtz trichrom¬ 
atic theory does not accord with the facts. Normal 
colour vision cannot be reduced to throe fundamental 
colours. Colour vision is characterised by two 
physiological factors, the position of the luminous 
maximum in tho spectrum and tho extent of tho 
uni tonal regions. K. Grain ; The electrical treat¬ 
ment of chronic catarrhal laryngitis. Details of a 
method of fixing iodine iops on the tissues by 
faradisation. 

Cracow 

Academy of Sciences and Letters, October 2. R. Mala- 
chow ski and T. Wanczttra : The catalytic hydro¬ 
genation of dchyd race tic acid. Hy tho action of 
hydrogen upon dehydracotic acid in the presence of 
platinum oxide, the principal product was ti-mothyl- 
3-ethylpyroiiono. Mule. T. (Jhadowska, A. Khy- 
nicki and K. Malaohowski : The unsaturated 
poly basic acids. Derivatives of ethylene-tricarboxylic 
acid. The methyl and ethyl esters of this acid were 
prepared, but, owing to reactions occurring on 
saponification, tho free acid could not bo obtained. 
K. Dziewonski, St. Ptzon and Mule. M. Maz- 
u kktewk'zowna : Symmetrical ap-diiiaphtho-y- 

pyrono. K. Dziewonski and St. Pizon : Two 
isomers, compounds of the type of symmetrical 
oefi'dinaphthopyrano. W. Szymanowski : The lethal 
time for animals submitted to the action of short 
electric waves of different wave-lengths. Contrary 
to the results obtained by other workers on tho same 
subject, the author finds no maximum lethal effect 
for a given frequency. The lethal time follows fairly 
closely the laws of heating of electrolytes produced 
by the action of high-frequency electric fields. The 
conclusion is drawn that the death of the animals 
is due to the heat effects produced. B. Pawlowski : 
Studios on tho delphiniums of Central Europe belong¬ 
ing to the Elatopsis section. J. Wjsznikwski : The 
males of the psammie rotifers, Mlle. I. Tuhowska : 
Studies on the sulphur bacteria (2). The Cyanophycoa* 
accompanying the sulphur bacteria (3). The intimate 
structure of the cell of tho sulphur bacteria. Attempt 
at the establishment of their phylogenesis. Discussion 
of tho relations betweon the white sulphur bacteria 
and the Cyanophycexe. J. Jarooki : Two now 
ciliates of the family Hypocomictee. Heterocineta 
janickii and H . Iwoffi, ectoparasites of Physa fontinalis 
and of Viviparus fasciatus . Mlle, M. Wierzbicjxa : 
The results of crossing certain forms of Cyclops 
strenuus . Z. Grodzinski ; The development and the 
comparative anatomy of the axial vessels of the 
anterior extremities of the vertebrates. J. Staoh : 
Two new species of the genus Onychiurus in Poland. 


Forthcoming Events 

[Meetings marked with an asterisk are open to the public.] 

Monday, December 18 

Royal Geographical Society, at 8.30,—J. R. Rymill: 
“The Tugtilit (Lake Fjord) Country, East Greenland”. 

Tuesday, December Id 

Eugenics Society, at 5.30—(in the rooms of the Linnean 
Society, Burlington House, Loudon, W.l).—Discussion 
on “Family Allowances”.* 

Wednesday, December 20 

Royal Meteorological Society, at 5.— Dr. J. Glasspoole 
and W. L. Andrew: “The Exceptional Summer of 1933”, 


Official Publications Received 

OasAT Britain and Ireland 

Proceedings of tho Royal Irish Academy. Vol. 41, Section B, No. 
15 ; Contributions to the Life-History of Fitzroya. By J. Doyle and 
W.T. Saxton. Pp. 101-217 +plates 11-12. (Dublin: Hodges, Figgis 
and Co. ; London : Williams and Norgate. Ltd.) 1#. 

Imperial Bureaux of Plant Genetics: Herbage Plants. Bulletin 
No. 12: Lucerne, Its Ecological Position and Distribution in the 
World. By Dr. M. KUnkowsfcl. Translated by G. SI. Roscveore. 
Pp. 62. 3#. fid, Bulletin No. 13 : Plant Breeding in the Soviet 
Union ; Achievements, Organization and Future Programme of the 
Institute of Plant Industry. Pp. 68. 3*. fid. (Aberystwyth : Agri¬ 

cultural Buildings.) 

Report of the Departmental Committee on Thames Flood Pre¬ 
vention. (Cmd. 4452.) Pp. 24. (London: H.M. Stationery Office.) 
fid. net. 

Transactions and Proceedings of the Botanical Society of Edinburgh. 
Vol. 31, Part 2, Session 193&-33. Pp. lx-xv + 245-322 t-plates 3-8. 
(Edinburgh.) 

Proceedings of the Linnoan Society of London, Session 1932-33. 
Part 4 : Hooker Lecture—Some Aspects of tlu> Bearing of Cytology 
on Taxonomy. By Sir William Wright Smith. Pp. 161-182. (London: 
Linnoan Society.) Ir. 

Department of Scientific and Industrial Research. Building Science 
Abstracts. Vo], 6 (New Scries), No. 10, October. Abstracts Nos. 
1654-1844. Pp. 325-360. (London : H.M. Stationery Office.) U. fid, 
net. 

Agreements concluded at the International Conference for tho 
Protection of the Fauna and Flora of Africa, London, November 8. 
1933. (Cnul. 4463.) Pp. 61. (London: H.M. Stationery Office.) 
U. net. 

Proceedings of tho Royal Irish Academy. Vol. 41, Section A, Nos. 
13, 14 : Tho Resolving Power with a Mlcrophotomcter, by R. W. 
Ditch burn and E, J. Power-Stcein; The Method of Focal Isolation, 
by R. W. Dltchbum. Pp. 137-155. (Dublin : Hodgoa, Figgis and 
Co. : London : Williams and Norgate, Ltd.) If. 

The Scottish Forestry Journal: being the Transactions of the Royal 
Scottish Forestry Society. Vol. 47, Part 2, October. Pp. xvlll + 
93-214+23-30. (Edinburgh: Douglas and Foulls.) 7#. fto. 

Board of Education. Report of the Consultative Committee on 
Infant and Nursery Schools. Pp. xxvt + 282 + 6 plates. (London: 
H.M. Stationery Office.) 2«. fid net. 


Other Countribs 

Commonw<wlth of Australia : Council for Scientific and Industrial 
Research. Pamphlet No. 44 : The Chemistry of Aiistrallan Timbers. 
Part 3 : The Chemical Composition of Four Pale-Coloured Woods of 
the Genus Eucalyptus :— JS. yijanUa, J5. oblutua, E. « /nans, E. 
t icberiana. By W. K. Cohen, A. G. Cliftrics and A. B. Jamieson. 
(Division of Forest Products, Technical Paper No, 9.) Pp, 22. Bulletin 
No. 76; .A Soil Survey of the Hundreds of Laffer and WUlalokka, 
South Australia. Edited by J. K. Taylor. (Report of the Division of 
Solis.) Pp. 41. (Melbourne : Government Printer.) 

The Indian Forest Records. Vol. 19. Part 1 : New Thysanoptcra 
from India. By Dudley Moulton. Pp. Ill+6. 6 annas ; 8L Vol. 18, 
Part 12 : A Stand Table for No! (Shorea robusta), Evenaged High 
Forest. By I. D. Mahendru. Pp. Ill+9. 6 annas ; fid. (Delhi: Manager 
of Publications.) 

Journal of the Indian Institute of Science. Vol. 16A, Part 0 : 
Physiological Products of the Lac Insect. Part 2: Investigation of 
the Water Soluble Nitrogenous Constituents. By N. K. Ranga Rao. 
Pp. 97-102. (Bangalore.) 8 annas. 

Ministry of Public Works, Egypt: Physical Department. Meteoro- 
logical Report for tho Years 1927-1930. Pp. lv+285. (Cairo : Govern¬ 
ment Proas.) 05 P.T. 

Studies In West Indian Soils. 7 ; The Cacao Solis of Trinidad. (A) 
Montserrat District. By J. A. McDonald, F. Hardy and G, Rodriguez. 
Pp. 50. (Trinidad : Government Printing Office.) 2s. 

Tide Tables for the Atlantic Coast of Canada for the Year 1034 : 
including the River and Gulf of St. Lawrence, the Bay of Fundy, 
Northumberland and Cabot Straits, Hudson Bay, and Information on 
Currents ; in addition Tide Tables for New York and Boston, U.8.A. 
(Thirty-eighth Year of Iwuo.) Pp. 96. (Ottawa : King’s Printer.) 

Tide Tables for tho Pacific Coast of Canada for the Year 1934: 
Including Juan de Fuca Strait, the Strait of Georgia, and tho Northern 
Coast, with Data for Slack Water in the Navigable Passes and Narrows, 
and Information on Currents; also Tide Tables for tlie U.S. Ports of 
Seattle and Port Townsend. (Tldrty-fourth Year of Issue.) Pp. 80. 
(Ottawa : King's Printer.) 

Proceedings of the American Philosophical Society. Vol. 73, No, 1: 
The Kates of Growth, Larval Development and Seasonal Distribution 
of Dragonflies of the Genus Anax (Oaonate ; Jtehnidtt). By Philip P. 
Calvert. Pp, 70+4 plates. (Philadelphia.) 

U.S. Department of the Interior: Geological Survey. Circular 3 : 
The Bleaching Clays. By P. Gi Nutting, rp. 61. Circular 4 : Some 
Deposits of Ornamental Stone in Montana. By G. R. Mansfield. Pp, 
111 + 22, (Washington, D.C.: Government Printing Office.) 

Transactions of tho Academy of Science of St. Louis. Vol. 28, Nos. I 
and 2 : A Preliminary Check List of the Lizards of South America, 
by Charles K. Burt and May Danhelm Burt; An Aurora observed in 
Missouri and Its Connection with Solar Activity, by Stuart L. O'Byrne. 
Pp. v +117. (St. Louis, Mo.) 

Public Library, Museum and Art Gallery of South Australia. Reoords 
of the South Australian Museum. Vol. 6, No. 1. Pp. 116. (Adelaide.) 
10s. 6d. 

Carnegie Institution of Washington. Publication No. 468: The 
Book or Chiiam Bakun of Ohumayei. By Ralph L. Roys. Pp. vttt-f 
229 + 2 plates. (Washington, D.C.: Carnegie Institution.) ■ 

Proceeding* of the United States National Museum. Vol. 82, Art. 
26: Review of the Wasps of the Subfamily PsenXns of North America 
(Hymenoptera ; Aculeate.) By J, R. MaBoch. (No. 2967.) Pp. 60+2 
plates. (Washington, D.C.; Government Printing Offloe.) 
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Science and Psychical Research 

I T seems desirable from time to time to review 
the progress of scientific work and to estimate 
its value in terms of human knowledge and 
achievement. In certain directions progress has 
been rapid. Our knowledge of the physical world 
is increasing, and genetics and biochemistry are 
adding much to our understanding of living 
matter. Similarly, the adoption of the scientific 
method by anthropologists and archaeologists has 
clearly shown what can be done in these directions ; 
and the same methods applied to the more difficult 
field of experimental psychology indicate where 
progress is likely to be made. 

In at least two important departments of 
psychology, progress is not so easily discernible as 
elsewhere. In psychiatry the immense problems 
offered by the disordered mind are not yielding 
readily to examination, although we have got 
beyond the Btage where such disorientation was 
considered to be due to ‘possession' or ‘obsession’, 
terms which vividly suggest the ideas of the past. 
In the more obscure mental and physiological 
phenomena which constitute the subject-matter 
of psychical research, we can again perceive a lack 
of ordered understanding which, to a certain 
extent at least, can be directly traced to their 
historical antecedents. For these aspects of mind 
and body are not novel or entirely divorced from 
what is now known. They have occupied the 
attention of observers since the days of Ancient 
Egypt; and the objections against their reality, 
such as urged by Cicero and Lucian, were, as now, 
based upon a feeling that no sound body of know¬ 
ledge existed to which they might be attached. 

Since those days, however, our acquaintance 
with primary psychological and physiological 
mechanisms has increased: and phenomena, 
which for centuries caused observers to labour 
under the mistaken beliefs of supernaturalism, 
have now taken their place in an ordered scheme 
and have become partly amenable to scientific 
treatment* Such abnormal conditions as can be 
peroeived in the hypnotic state, in the ecstatic 
condition of ‘entranced 1 persons, or in the various 
automatisms, are now fit subjects for post¬ 
graduate research ; and there can be little reason 
for supposing that our acquaintance with these 
phenomena is in any way complete. 

The necessity for frank and fearless research in 
these matters is becoming increasingly apparent. 
It is abundantly clear that a failure to apprehend 











946 NATURE December 23, 1933 


their significance can be charged to official science. 
The result has been the growth of deplorable super¬ 
stition fostered both by the desire for economic 
gain and by an appeal to the unsatisfied emotions 
of mankind in its search for a fuller and a more 
comprehensible life. Inquiry, therefore, has mostly 
fallen to the lot of those who wish to prove what 
they hope to be true, and the elusive nature of 
the phenomena themselves has provided the 
excuse to suggest a supermundane origin, the 
acceptance of which is apt to hinder exact observa¬ 
tion. So early as 1908, the leaders of the Society 
for Psychical Research supposed that the method 
of the so-called “cross-correspondences 1 ’ was being 
developed by discarnate entities, and they hoped 
to reach in due course a scientific demonstration 
of a future life. Although a quarter of a century 
has passed since then, their efforts even to demon¬ 
strate experimental telepathy under properly 
controlled conditions have not yet succeeded. 
Similarly in the investigation of the so-called 
physical phenomena, progress has not been ap¬ 
parent ; and it is only quite recently that more 
satisfactory methods of inquiry have been evolved. 
As in so many other directions, there is a tendency 
to ascribe failure to a supposed inadequacy of the 
scientific method to deal with the phenomena in 
dispute. 

The extension of our means for obtaining exact 
results, the utilisation of more delioate instru¬ 
mental aids than heretofore, and the application of 
statistical analyses to data received—all these 
factors compel us to view these obscure and 
abnormal occurrences in a new light. Already 
they have become the subject-matter for serious 
research in various institutions of learning. In 
1912 Thomas Wei ton Stanford made permanent 
provision at Leland Stanford University for the 
creation of a fellowship known as the Thomas 
Welton Stanford Fellowship for Research in 
Psychic Phenomena. In the same year a fund of 
10,000 dollars was presented to the president and 
fellows of Harvard College for the purpose of 
forming a memorial to Richard Hodgson, through 
which, it was hoped, the investigation and study 
of these obscure occurrences might be forwarded. 
Again, quite recently the University of Leyden 
has arranged for the due recognition of this 
neglected branch of abnormal psychology and has 
appointed Dr. P. A. Dietz as lecturer. Similar 
appointments have been made elsewhere, and it 
would seem that the time is now ripe for such pro¬ 
vision to be made in Great*Britain. 


It would, we think, be a mistake to suppose 
that such recognition implies any novel departure 
from accepted academic studies. It would be 
merely an appreciation of the fact that an extension 
of our knowledge in the field of abnormal psycho¬ 
logy is as inevitable as elsewhere. With due 
regard to the history of the subject, it ought to 
be possible to avoid those errors whioh in the past 
have arisen from the acceptance of hypotheses 
which were not justified. Research should not 
be conducted with the aim of proving whether 
the phenomena are ‘genuine’ or ‘fraudulent’, 
but with the purpose of examining and describing 
accurately the more obscure accessory phenomena 
which accompany 'abnormal states of mental 
dissociation and similar conditions. 

Within a reasonable time facts will emerge 
which will indicate not only what kind of research 
will be most fruitful but also in what direction 
that research should be made, A due recognition 
must \>e accorded to the more serious students 
of this subject who, whatever may have teen the 
aims which inspired their work, have undoubtedly 
performed a good service in examining and 
demonstrating the various forms and sources of 
error which are peculiarly numerous in this subject. 
It need scarcely be pointed out that a detailed 
acquaintance with these matters is essential, 
although the evils inherent in ‘dark stances’ may 
soon vanish with the extended use of infra-red 
photography. Moreover, a patient examination 
of the form and substance of various automatisms, 
as they are demonstrated by persons claiming to 
bo ‘mediums’, will undoubtedly provide us with a 
fuller understanding not only of psychological 
processes hitherto little understood but also of 
the operations of subconscious factors and the 
effect of culture and environment upon them. 

It may well be that such unprejudiced examina¬ 
tion by competent persons will add but little to 
what we already know. On the other hand, it is 
possible, and indeed probable, that a consider¬ 
able extension of our knowledge may be expected, 
and existing hypotheses may have to be revised. 
This has been one of the commonplaces of science, 
and is indeed an indication of progress. It cannot 
be supposed that any university which thus 
recognises the claims of so vast and obscure a 
subject will find that the step it has taken is in 
any way derogatory to its dignity. Rather will 
it appear that such a free and unfettered deter* 
mination to press the claims of science will add 
to its prestige as a centre of enlighter^ed progresa. 
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Max Planck's Philosophy of Nature 
Where is Science Going ? By Max Planck. Trans- 
lated and edited by James Murphy, Pp. 234. 
(London : George Allefti and Unwin, Ltd., 1933.) 
7s. 6d. net, 

Wege zur physikalischen Ertenntnis: Reden und 
Vorirdge, Von Dr. Max Planck. Pp, x-f280. 
(Leipzig : S. Hirzel, 1933.) 0 gold marks. 

The Universe in the Light of Modem Physics . By 
Prof. Dr, Max Planck. Translated by W. H. 
Johnston. Pp. 110. (London : George Alien 
and Unwin, Ltd., 1931.) 4 s, 6d . net. 

HE scientific views ^and achievements of 
Prof. Max Planck have often been referred 
to in Nature, his recent work being the subject 
of on article published on July 9, 1932. We 
believe, however, that Prof. Planck will be known 
to posterity not only as a man of science, but also 
as a philosopher of unusual insight and clarity of 
expression. The principle of causality and the 
value of our knowledge of the external world are 
his main interests in this field. The need for some¬ 
thing different from the established order, which 
is a feature of our civilisation, has caused many 
thinkers to draw hasty conclusions from the 
revolutionary physics of the day. The quantum 
theory in particular has been used as a weapon 
for attacking the traditional principle of causality ; 
and even Sir James Jeans interprets it as a theory 
which "destroys the case for absolute strict 
causation". 

Against these extreme views, Prof. Planck 
claims that modern physics provides no means 
of disproving the existence of causation in the 
external world. According to him, it is not the 
principle of causation itself which has broken 
down, but rather the traditional formulation of it. 
Statistical causality, which is often spoken of as 
the opposite of strict causation, is really based, 
as are the principles of probability themselves, on 
the presupposition of strict causation in the 
individual cases considered by the physicist. All 
that is needed is a new formulation of the principle 
of causation which would integrate the latest 
experimental results of physical scienoe. 

It is important to mention here that Prof. 
Plonok’s belief in the objectivity of causation is 
baaed on his belief in the independent existence 
of the external world. He takes his stand firmly 
against the positivist theory that man is the 
measure pf ah things. Though nobody nepd object 
m logical grounds to the action of a person who 


| measures all things with a numan rule, and 
| resolves the whole of creation into a complex of 
sensory perceptions, yet, as Prof. Planck says, 
there is another measure also which is more 
important for certain problems and is independent 
of the particular method used and of the measuring 
intellect itself. This measure, though not an 
immediate datum of experience, is almost identical 
with the ‘thing' itself. "Science sets out confi¬ 
dently on the endeavour to know the ‘thing* in 
itself; and even though we realize that this ideal 
goal can never be completely reached, still we 
struggle on towards it untiringly. And we know 
that at every step of the way each effort will be 
richly rewarded. The history of science is at hand 
to confirm our faith in this truth." ("Where is 
Science Going p. 139,) 

The independent existence of the ‘thing* gives 
little countenance to the positivist theory that 
there is no other source of knowledge except 
within the restricted range of perception through 
the senses. Indeed, this independent existence 
suggests at once two theorems which together form 
the cardinal principle on which the whole structure 
of physical science rests, "These theorems are: 
(I) there is a real outer world which exists inde¬ 
pendently of our act of knowing; (2) the real 
outer world is not directly knowable. To a certain 
degree these two statements are mutually contra¬ 
dictory. And this fact discloses the presence of 
an irrational or mystic element which adheres to 
physical science as to every other branch of human 
knowledge." ("Where is Scienoe Going ?**, p. 82J 
The fact is that the ‘real thing* is essentially 
metaphysical, and as such is beyond each attain¬ 
ment of science. Yet it is just this striving for¬ 
ward that brings us nearer to our journey*s end 
and gives us the fruits which are always falling 
into our bands. But it is the success which attends 
the seeking after truth rather than the possession 
of it, that enriches the seeker and brings happiness 
to him. 

The belief in the presence of an irrational or 
mystic element in science suggests to Prof. Planck 
that there can never be opposition between 
religion and scienoe. ‘ Tt is from the co-operation of 
the understanding with the will that the finest 
fruit of philosophy has arisen, namely, the ethical 
fruit: Science enhances the moral values of life, 
because it furthers a love of truth and reverence ; 
love df truth displaying itself in the constant 
endeavour to arrive at a more exact knowledge 
of the world of mind, and reverence, because 
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every advance in knowledge brings us face to face 
with the mystery of our own being,” (“Where is 
Science Going p. 169.) 

It is in the existence of such metaphysical 
values that Prof. Planck places the reality and 
all-pervasiveness of the principle of causality. 
Having once assumed the existence of an inde¬ 
pendent external world, science concomitantly 
assumes the principle of causality as a concept 
entirely independent of sense-perception. The 
foundations of causation are in the nature of 
things themselves, and not in our imagination. 
An analysis of the various sciences confirms this 
belief, which Prof. Planck extends even to the 
world of ethics, his argument being that if the 
human intelligence cannot forecast the actions 
suggested by free-will, yet a superior intelligence 
would no doubt be able to understand the 
succession of human actions according to a higher 
principle of causality, Causation appears to Prof. 
Planck to be an aapeot of the orderliness of the 
whole universe. 

These and other profound thoughts and theories 
are developed in the three books under review. 
The lectures and addresses translated into English 
can be found in the original text in the German 
work, which contains more material, all arranged 
in chronological order and including the Guthrie 
leoture on “Causality in Nature” delivered by 
Prof. Planck in June 1932 before the Physical 
Society of London* The book translated by Mr. 
Murphy closes with an interesting epilogue in the 
form of a Socratio dialogue between Einstein, 
Planck and. Mr. Murphy, in which are expressed 
in a nutshell the philosophical opinions of the 
two great physicists. Thomas Gbkenwood. 


John Coakley Lettsom 

Lettsom : his Life , Times, Friends and Descendants . 
By James Johnston Abraham. Pp. xx -1-498. 
(London : William Heinemann (Medical Books), 
Ltd., 1933.) 30s. net. 

HIS fine volume by a well-known London 
surgeon is the outcome of four years’ study 
which has been obviously and admittedly a labour 
of love. It will be difficult to find another work of 
medical biography which gives such a vivid and 
sympathetic picture not only of the principal 
character but also of his associates and times. 

John Coakley Lettsom* the fomtms Quaker 
physician, who was bom in the West Indian island 


of Little Jost Vandyke in 1744 and died in London 
in 1816, possessed many claims to distinction. 
Though he is best known as the founder of the 
Medical Society of London, which he created 
almost single-handed when only twenty-eight years 
of age, Mr. Abraham considers that, his chief claim 
to be regarded as one of the great pioneers in 
medical science is thAt he founded the Royal Sea 
Bathing Hospital at Margate in 1796, whereby he 
became the father of all open-air sanatoria through¬ 
out the world and originated the idea that air and 
sunlight are the potent factors in the fight against 
tuberculosis, Lettsom was also largely responsible 
for the foundation of the Royal Humane Society 
in 1774 in association with Thomas Cogan and 
William Hawes, who had been inspired by the 
memoirs of the Dutch Society for the resuscitation 
of the apparently drowned. According to Mr. 
Abraham, it was largely due to Lettsom’s enthus¬ 
iasm and business capacity that the Humane 
Society survived its early years, when in Lettsom’a 
own words “it excited more ridicule than 
patronage”. 

Lettsom was not on the staff of any great 
London hospital, but in 1770 he helped to found 
the Aldersgafce Dispensary, which was the first of 
its kind. This institution afterwards (1844) changed 
its name to the Royal Dispensary and became 
merged with St. Bartholomew's Hospital in 1932. 
In a work entitled “Of the Improvement of 
Medicine in London, on the Basis of Public Good” 
published in 1775, Lettsom suggested that the 
dispensary should be used for the training of 
medical students, but the suggestion was not 
realised until after his death, when the Alderagate 
School of Medicine was founded. 

Special mention should be made here of Lett- 
som's contribution to the reform of prisons, which 
in his time were in a disgraceful condition and the 
hotbed of typhus fever. Like his friend John 
Howard, Lettsom threw himself whole-heartedly 
into the crusade to improve conditions* and 
induced the governors of his dispensary to supply 
drugs and dressings free to the prisoners, in 
addition to supplementing their food from his own 
table. At the request of the authorities* who 
became alarmed at the number of deaths from 
disease in the prison* including that of so eminent 
a man as Lord George Gordon, Lettsom carried 
out an inspection of Newgate ami made a number 
of recommendations* including a supply of clean 
clothing, baths twice a week* a diet of fresh meat 
and vegetables* daily exercise of at least ofle hour 
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in the open air and the provision of iron cots 
instead of wooden beds. In his advocacy of baths, 
Lettsom was not only satisfying his philanthropic 
instincts but was also acting in accordance with 
the teachings of his seot, for, as Mr. Abraham 
informs us, the Quakers were probably the only 
people in England who kept themselves reasonably 
dean at that time. 

In addition to his philanthropic activities, 
Lettsom was a vigorous fighter when the occasion 
demanded it. A special chapter is devoted to his j 
campaign against quacks and particularly his ! 
attack on the German urine caster, Myersbach, I 
who made, as Pettigrew remarks, a large incoino j 
out of the credulity of the fashionable classes of I 
English Bociety. The controVersy in which Lettsom 
engaged with Baron Dimsdale on the value of 
inoculation for smallpox and the support given 
to Jenner by Lettsom form the subject of an 
interesting chapter in which an excellent (ieecrip- 
tion is given of the early history of vaccination 
with sketches of its supporters and detractors. 

Lettsom was a prolific writer. In addition to 
the works already mentioned, he collected in 
three volumes a number of previously published 
tracts under the title of “Hints designed to promote 
Beneficence, Temperance and Medical Science”, 
which included such heterogeneous subjects as 
poverty, the discharge of prisoners imprisoned for 
small debts, infectious fevers, Samaritan societies, 
wills and testaments, the treatment of female 
servants, recovery of drowned persons, medical 
dispensaries, the Sea Bathing Hospital, substitute 
for wheat bread and the establishment of the 
Medical Society in London. 

Lettsom was also the author of a work on the 
“Natural History of the Tea-Tree” which first 
appeared in Latin as his Edinburgh thesis in 1769 
and was republished in English in 1772 and again 
in 1779. His most successful book, however, which 
was translated into French and German, was the 
“Naturalist’s and Traveller’s Companion”, which 
deals with methods of collecting butterflies, moths, 
beetles, etc., the ways of preserving birds and 
other animals, the mode of bringing seeds and 
plants from distant countries, the analysis of 
medicinal waters, the contents of air, the collection 
of fossil substances and the taking of casts of coins 
Bifid medals. A seoond part was added in a new 
edition dealing with botany, zoology, minerals, the 
methods of working mines, life in foreign countries 
and questions of commerce and manufacture. 

Mr. Abraham gives a fascinating description of 


the house and grounds at Grove Hill, Camberwell, 
which in 1779 was a village, where Lettsom was 
able to indulge his botanical and horticultural 
hobbies in a similar manner to his friend and 
patron Fothergill. The house contained a library 
and museum which was open to members of the 
medical profession on Saturdays, while the ex¬ 
tensive grounds laid out as a botanical garden 
with an amateur observatory were open to the 
public on other days. Both before and after the. 
War of Independence, Lettsom made a special 
effort to acclimatise American shrubs and trees, 
and therefore kept up an extensive correspondence 
With American scientific workers, which led to his 
being made a fellow of the American Academy of 
Arts and Sciences in 1778, a fellow of the Medical 
Societies of New York and New Haven in 1779 
and an LL.D. of Harvard in 1790. He had been 
elected a fellow of the Royal Society of London 
in 1773. 

In the concluding chapter Mr. Abraham informs 
us that the name of Lettsom has died out, for the 
present descendants are all through the female 
line, including the great-great-grandson, Mr. Hugh 
Elliott, the head of the firm publishing this work 
and to whom it is dedicated. The text, which is 
beautifully printed, is freely interspersed with 
excellent contemporary portraits and other illus¬ 
trations. 


Fauna of France 

Faune de France. (1) 23: Dipiires chironomidce 
IV. ( Orthocladiince , Corynoneurince , Clunioninoe , 
Diamesince.) Par M. Goetghebuer. Pp. iii+204. 
45 francs. (2) 24 : Tardigrade*. Par Prof. L. 
CuGnot. Pp. iii+96. 35 francs. (3)25: itUments 
d } une faune des myriapodes de France — Chilo- 
podes. Par H. W. Brolemann. Pp. xx+405. 
100 francs. (FedGration frangaise des SociGtGs 
de Sciences naturelles: Office central de 
Faunistique.) (Paris : Paul Lechevalier, 1932.) 

(I) * I 'HE family Chironomid©, the ‘midges', 
A has already been the subject of three 
volumes, Nos. 13,15 and 18, in this series, respec¬ 
tively on the subfamilies Ceratopogonin© (con¬ 
sidered by some authors to be a distinct family), 
Tanypodin© and Chironomin©. The present 
volume on the remaining four subfamilies provides 
a systematic aocount of their twenty-three genera, 
and of their subgenera and species, which oocur in 
France and in neighbouring countries; there are 
carefully prepared keys and 315 illustrations. 
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(2) In 1929 the part of Bronn's “Tierreioh” (Bd. 
6, Abt. 4, Buch 3) on the Tardigrada, by Ernst 
Marcus, was issued as a treatise of 608 pages. The 
attention of workers on British species of tardi- 
grades is directed to the present much shorter 
and less expensive work on the close by Prof. 
Cudnot, which is restricted to the consideration 
of the European species and will, for many 
collectors and students in Britain, be usually 
sufficient for the purpose of diagnosis of species 
and also as an account of the main features of 
the anatomy and biology. In twenty pages Prof. 
Cu6not describes the external features of tardi- 
grades, the systems of organs, the development and 
habits. He gives a table of the genera showing 
those which are marine and those found on land or 
in fresh water,and provides a key to the forty-eight 
species which have been recorded from France. 
The characters of these species are stated and brief 
notes are added on the distinguishing features and 
distribution of about forty other species which 
have been recorded from other parts of Europe. 


The systematic and anatomical descriptions are 
supported by 98 figures in line, 

(3) This useful systematic account of the Chilo- 
poda recorded from France will be welcomed also 
by workers on the British species. Hints on 
collecting, preserving, preparing and determining 
these animals are followed by a general account 
of the external features, post-embryonic develop¬ 
ment, biology and distribution. The four orders— 
Geophilomorpha, Seolopendroinorpha, Lithobio- 
morpha and Scutigeromorpha are successively 
considered, their external characters are described 
in some detail, a key is provided to the families 
and species which have been found in France, and 
the characters of the 30 genera and 101 species 
are clearly stated with* the help of 480 line draw¬ 
ings. The work concludes with a short essay on 
the phylogeny of the Chilopoda and its suborders 
and a bibliography. This latter appears to termin¬ 
ate with the papers of 1928 ; the parts of “Das 
Tierreioh” on the first two Huborders, published 
respectively in 1929 and 1930, are not included. 


Short 

An Astronomer a Life. By Edwin Brant Frost. 

Pp. xi+300 + 8 plates. (Boston and New York : 

Houghton Mifflin Co., 1933.) 3.50 dollars. 

Dr. Frost’s autobiography was written for his 
children and grandchildren and is now published 
at the request of his many friends in the United 
States. An interesting picture is given of life in 
New England from the time of his ancestors, 
who took 53 days to reach Boston in 1635, down 
to his own early years. After leaving college 
he spent several years in Germany, and found an 
astronomical interest in translating Schemer’s 
“Spectroscopy”. He returned as assistant pro¬ 
fessor to Dartmouth, until in 1898 he was appointed 
by Dr, Hale to be assistant at the Yerkes 
Observatory. Here he stayed, becoming director 
when Hale went to Mount Wilson, until he retired 
in 1932, when he was succeeded by Struve. 

Astronomers are well acquainted with Frost’s 
line of sight observations with the spectroscope 
on the Yerkes 40-inch refractor. They are greatly 
indebted to him for his long editorship of the 
Astropkysical Journal and for translations in it of 
important German papers on radiation. At 
Yerkes, he was associated with Burnham, Barnard, 
Schlesinger, Adams, Ritchey, Parkhurst, Rosa 
and other distinguished astronomers. He accepted 
his blindness manfully, and continued to carry on 
with his work. 

This autobiography shows the pleasure Frost 
took in fiowers and l^rcU before and after bis 
blindness. He also ogives his views on American 
politics and the War, and modestly refers to his 
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efforts to relieve the distressed sufferers in Europe, 
The book concludes with a chapter on the progress 
of astronomy in the present century and one 
entitled “Fragments of Cosmic Philosophy”, being 
the William Vaughan Moody lecture he gave to 
the University of Chicago in 1930. Dr. Frost has 
many friends on the east of the Atlantic who will 
welcome this autobiography. 

Differential Equations for Electrical Engineers . 

By Prof. Philip Franklin. Pp. vii+299, (New 

York : John Wiley and Sons, Inc. ; London : 

Chapman and Hall, Ltd., 1933.) 155. 6d. net. 

This tK)ok is the outgrowth of a lengthy experience 
in training first-year electrical engineering students 
at the Massachusetts Institute of Technology. The 
earlier chapters discuss complex numbers, average 
values, Fourier’s series and linear differential 
equations with constant coefficients. Chap, iv 
discusses partial differential equations and is more 
difficult, but the author gives clear explanations 
which should make the student's path easy. In 
Chap, v some of the partial differential equations 
which arise in engineering and physical problems 
are discussed. The telegraph equations, in par¬ 
ticular Heaviside’s distortionless circuit, heat flow 
in one dimension, liquid flow in two dimensions 
and vibration problems give excellent illustrations 
of the use of partial differential, equations. Then 
we come to solutions of these equations which 
have to satisfy given boundary values. 

Up to Chap, vii the subjects discussed are those 
which electrical engineers have to studyand have 
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studied in the past to the great advantage of the 
electrical industry. We doubt whether the last 
two chapters on analytic functions and the 
convergence of Fourier’s series are suitable as 
part of the mathematical training of electrical 
engineers, however valuable they may appear to 
the mathematician. They se ® ra to be out of place 
in a book on differential equations. We would 
have overlooked this if the author had given in 
their place a brief account of elliptic integrals, 
Kelvin’s ber and bei functions, and graphical 
methods of performing integrations and finding 
Fourier coefficients. We hope that these subjects 
are studied by electrical students at some period 
of their curriculum. 

Inorganic Colloid Chemistry, By Prof, H. B. 
Weiser. Vol. 1 : The Colloidal Elements . Pp. 
xi + 389. (New York: nJohn Wiley and Sons. 
Tne. ; London : Chapman and Hall, Ltd., 1933.) 
28*. net, 

Puof. Weisek has the intention of making a 
critical survey of the colloidal behaviour of 
elements and their inorganic compounds, with 
particular reference to the rdle they have played 
in the development of the theories and applica¬ 
tions of colloid science. In the past, perhaps 
undue attention has been given to organic colloids, 
which enter so frequently into the study of biology 
and into chemical technology, but the inorganic 
colloidal behaviour is equally important. The use 
of metal sols in medicine and the phenomena of 
froth flotation of minerals are two aspects of 
inorganic colloid soicneo which occur to one, and 
there are many others. The present volume deals 
with the elements. 

The experimental side is the one wliich is 
emphasised throughout, although there are very 
clear and concise sections on such matters as 
precipitation, cataphoresis, colour, coagulation and 
protection. The treatment is admirably clear and 
practical, and the literature has been exhaustively 
covered to within a recent period. The elements 
are considered in the order metals and non-metals, 
the periodic order being followed. Detailed 
author and subject indexes are provided. This is 
an authoritative work which cannot fail to be 
useful both in research and industrial laboratories, 
whilst students will find it a very clear introduction 
to general colloid science. 

Second Ymr College Chemistry, By Prof. William 
H. Chapin. Third edition, revised. Pp. 
xiii+374. (New York : John Wiley and Sons, 
Inc.; London ; Chapman and Hall, Ltd., 1933.) 
18a. fid. net. 

Thb third edition of this book is modified by the 
extension of the chapter on indicators, the earlier 
and freer use of the pH system, the simplification 
and extension of the chapter on chemical b.mjt. 
and the recasting of the chapter on solubility 
mcoduci so that much less emphasis is placed on 
the so-called non-ionieed part. Some modification 


in the order of chapters has also been made. 
These changes all improve the book, which, both 
in the order and manner in which the subjects 
are treated, and the suggestive character of the 
numerous questions and exercises, is one which 
students beginning physical chemistry will find 
both intelligible and interesting. 

The author has evidently made full use of 
original sources (many of which are given in 
references) and the result is a sound course of 
elementary general and physical chemistry, which 
avoids superficial treatment yet ie not overloaded 
with detail. In future editions the author might 
usefully incorporate a little more detail on the 
modern theory of strong electrolytes, which is 
desirable even in an elementary work. 

The Physiography of Burma. By Dr. H. L. 

Chhibber. Pp. xi+148. (Calcutta, Bombay, 

Madras and London : Longmans, Green and 

Co., Ltd., 1933.) 3.8 rupees ; 5*. 6d. 

DoRrNG the last dozen years or so, very great 
advances have been made in our knowledge of the 
geological structure and history of Burma. One 
of the most active workers in this field has been 
Dr, Chhibber, now a member of the Geological 
Survey of India and formerly a lecturer in the 
University of Rangoon. A little book on the 
physical geology of the country from his pen is 
therefore welcome as an authoritative summary of 
progress in a region that has hitherto been little 
known except by a few Government or oil-field 
geologists. All the special features which make 
Burma a land of peculiar fascination are ade¬ 
quately dealt with, from its mountains and river 
systems to its mud volcanoes and limestone caves. 
Each chapter has an excellent bibliography; 
there is a satisfactorily detailed index ; and the 
forty illustrations, including sketch maps and 
photographs, are clear and effective. Dr. Chhibber 
is to be congratulated not only on his own extensive 
contributions but also on the skill with which he 
has compiled material from a variety of out-of- 
the-way sources into a thoroughly readable and 
stimulating book. 

Dix lemons cT astronomic. Par Ernest Esclangon. 

Pp. iv + 110+21 plates. (Paris: Gauthier- 

Villars et Cie, 1933.) 25 francs. 

In this delightful little book, the Director of the 
Paris Observatory offers to the general reader a 
broad canvas on which are depicted the outlines of 
the recent important achievements of astronomy. 
As might be expected from the author's professional 
eminence, the book is up to date. A too brief 
account of the work of Leinaitre and Eddington 
on the expansion of the universe is relegated to 
an appendix ; this section might, with advantage, 
have Been given somewhat greater prominence. 
A large number of well-reproduced photographs 
of celestial objects enhance the value of the book 
to the general reader. 
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International Status and Obligations of Science* 

By Prof. A. V. Hill, f.r.s. 


I N 1790, Britain being then at war with France, 
a French scientific sailor, Chevalier do Rossel, 
a prisoner of war in England evidently on parole, 
dined with the Royal Society Club in London on 
the invitation of Alexander Dalrymple, the 
Hydrographer to the Admiralty. The Navy, as 
well as the Royal Society, clearly regarded 
scientific standing aa entitling its holder to 
civilised and friendly treatment, regardless of the 
misfortune of a state of war between the two 
countries. 

Among the instructions issued by the Admiralty 
to the captain of H.M.S. Rattlesnake , in which 
Huxley sailed in 1846 as “a surgeon who knew 
something about science”, was the following: 

‘‘You are to refrain from any act of aggression 
towards a vessel or settlement of any nation with 
which we may be at war, as expeditions employed 
on behalf of discovery and science have always 
been considered by all civilized communities as 
acting under a general safeguard.” 

Science and learning have for several centuries 
been regarded by all civilised communities as 
entitling those who follow them to a certain 
immunity from interference or persecution—pro¬ 
vided that they keep to the rules. This view of 
the position of science in the world at large does 
not involve any lack of pride in, or affection for, 
otic*s own country ; there is in fact as much to 
say for it from the point of view of old-fashioned 
chivalry as from that of modem internationalism. 
Science is a common interest of mankind : what¬ 
ever the barriers or the difficulties or the struggles 
between them, civilised societies have accorded a 
certain immunity and tolerance to people con¬ 
cerned with scientific discovery and learning. 

Why should science be singled out in this way ? 
Merely by an ancient privilege based on an 
aristocratic and capitalistic tradition ? Certain 
Russian colleagues, attending the International 
Congress on the History of Science in London in 
1931, made a vehement and mass protest against 
the claim that the progress of scientific ideas as 
such deserves a better place in general historical 
study. According to them, science must be 
regarded not for its own sake but simply as the 
handmaiden of social and economic policy : 
probably they would protest even more vehemently 
against my present claim that, in a certain sense, 
science and learning are superior to and above the 
State. 

Although, historically, privilege may have had 
something to do with the tolerance shown to 
science, there is a much better reason for the safe¬ 
guards given it by decent nations. The reason is 
that its methods of thought, its direct appeal 
by experiment to a universal Nature, the new 

• From the Huxley Memorial Lecture delivered at Birmingham 
on November 16 . 


powers given to mankind in general by its applica¬ 
tion, so obviously do not depend upon the opinions, 
or emotions, or interests of any limited group, 
that any civilised people will admit that it trans¬ 
cends the ordinary bounds of nationality. Religion, 
literature, art depend in part upon customs, 
emotions, race, climate, ago and sex ; the religious 
instinct, the artistic sense, may be universal 
enough, but their expressions can be so different 
that they may lead sometimes to strife rather 
than co-operation. In science, however, although 
mistakes are common, one fact remains certain: 
its discoveries do gradually build up a structure 
which is approved by .all sane men ; in the last 
three hundred years the experimental method, 
which is universal, has produced results beyond 
all previous human achievements. It is this 
universality of its method and results which gives 
science a unique place among the interests of 
mankind. 

If scientific people are to bo accorded the privi¬ 
lege of immunity and tolerance by civilised 
societies, however, they must observe the rules. 
These rules could not be better summarised than 
they were 270 years ago by Robert Hooke. Among 
Hooke’s papers in the British Museum, Weld 
records a statement, dated 1003, which was 
probably drawn up after the passing of the 
Second Charter of the Royal Society. It begins 
as follows : 

“The business and design of the Royal Society 
is—To improve the knowledge of naturall things, 
and all useful Arts, Manufactures, Meehanick 
practises, Engynes and Inventions by Experi¬ 
ments—(not meddling with Divinity, Metaphysics, 
Moralla, Politicks, Grammar, Rhetorick or Logick.” 
and continues: 

“All to advance the glory of God, the honour of 
the King . . . , the benefit of his Kingdom, and 
the generall good of mankind.” 

Not meddling with morals or politics: such, I 
would urge, is the normal condition of tolerance 
and immunity for scientific pursuits in a civilised 
State. I speak not with contempt of these—indeed 
the scorn with which some superior people talk 
of such necessities of social existence as morals 
and politics seems to me intolerably childish and 
stupid. The best intellects and characters, hot 
the worst, are wanted for the moral teachers and 
political governors of mankind : but science should 
remain aloof and detached, not from any sense 
of superiority, not from any indifference to the 
common welfare, but as a condition of complete 
intellectual honesty. Emotion, entirely necessary 
in ordinary life, is utterly out of place in making 
scientific decisions. If science loses its intellectual 
honesty and its political independence, if—under 
Communism or Fascism—it becomes tied to 
emotion, to propaganda, to advertisement, tp 
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particular social or economic theories, it will 
cease altogether to have its general appeal, and 
its political immunity will be lost. If science is 
to continue to make progress, it must insist on 
keeping its traditional position of independence, 
it must refuse to meddle with, or to bo dominated 
by, divinity, morals, politics or rhetoric. 

It is not always possible to avoid such meddling 
—as the life of Huxley showed. Much of Huxley’s 
time was spent in battling with prejudice, in 
countering the attacks which were made upon the 
freedom of science to come to its decisions solely 
on scientific evidence. The traditional views of 
divinity, metaphysics and morals, aided by the 
resources of rhetoric, appeared in array against the 
Darwinian hypothesis and against evolution in 
general. Huxley realised the necessity of insisting 
on the independence of science, on the need of 
eliminating all other cohsiderations in coming 
to scientific conclusions. The world, and his 
country in particular, owe to Huxley a groat debt 
for the freedom he won for science and scientific 
thought. 

Such freedom, however, though fairly and hardly 
won, is not a permanent and inevitable attribute 
of science. At intervals it has to be maintained 
by further struggle. The attachment of certain 
branches of science to competitive industry, 
desirable enough within limits, if it went too far 
might lead to the control of such science by 
industrial interests. The necessity of science in 
modern warfare might in some future Thirty Years’ 
War give it a purely national instead of an inter¬ 
national basis. Its use for propaganda might 
prostitute it before the world. The coercion of 
scientific people to certain specified political 
opinions, as in Russia, Germany or Italy, may 
lower the standard of scientific honesty and bring 
seionce itself into contempt. These possibilities 
must be watched, and from time to time some 
champion of scientific independence must stand 
out, like Huxley, to do battle for freedom. 

The present emergency is that of the scientific 
men and scholars in Germany who have been 
persecuted, or dismissed, for reasons of race or of 
independence of opinion. We are witnessing to¬ 
day, all over the world but particularly in Europe, 
an extraordinary phenomenon, the growth of a 
peculiar kind of ‘nationalism’. Now nationalism, 
like love of family, is a good thing when tempered 
with reason. To make your town or community 
happier, wiser, or more prosperous is a decent and 
worthy ideal: ftB I hold it is worthy to try to 
maintain the traditional hospitality of England to 
those in other countries who are persecuted for 
causes other than crime. When, however, nation¬ 
alism leads to excesses of the kind we have seen 
in the last years, particularly in the last eight 
months, not in Europe alone, but all over , the 
world, when violence and hatred are preached as 
its necessities by otherwise deoent people, then 
indeed one begins to think of nationalism not as 
a pleasant virtue but as a hideous disease* 

As a natural reaction, of course, to nationalism, 


we see internationalism developing. Internation¬ 
alism needs no more to be flabby and without 
character than the puritanism of the seventeenth 
century, or the movement of the nineteenth to 
abolish slavery. The tendency to internationalism 
is displayed in the growth of international law. 
In literature and art internationalism first made 
itself felt. To write the history of any literature 
would be impossible without account of its foreign 
indebtedness. If the phrase “the republic of 
letters” is appropriate, “the republic of science** 
merely expresses a commonplace. International 
congresses, international measures of natural con¬ 
stants, geographical and navigational data, and 
to-day radio, arc signs of the common interests of 
reasonable people in different countries. 

As communication became easier and education 
more widespread, one might have expected that 
these common interests of mankind would have been 
more evident. It almost seems to be true, however, 
that the gods, when they offer one gift, send with 
it some counter gift to plague mankind. Nation¬ 
alism in its present embittered form is one con¬ 
sequence of the very forces which—one might 
have hoped—would have made people realise 
their common humanity. It would not be difficult 
for a cynical observer, experienced in neurology, 
to find exact clinical parallels to those hysterical 
outbursts of nationalism which make all attempts 
at a reasonable solution of world problems so 
difficult. 

If there be one single idea which, by common 
consent and with common applause, represents 
the contribution of England to the common 
welfare, that idea is freedom : freedom of action, 
freedom of belief, freedom of thought and 
speech. The American Commonwealth was 
founded by English people on the same 
idea. Often, it is true, Englishmen have 
sinned, sometimes grievously, in this respect, but 
a jealous tradition on one hand, and bitter ex¬ 
perience on the other, have kept their country on 
the whole the freest in the world. Now freedom, 
like health, may be a citizen’s birthright, but it 
needs safeguarding, it requires a constant effort. 
Those who will not fight for freedom do not 
deserve to be free ; we must be ready—as Huxley 
was ready—to take part in the conflict ourselves. 

To thinking people, the progress of knowledge, 
the advance of medicine, the improvement of 
health and happiness which can be—should be— 
the result of scientific and technical achievement, 
are among the major interests of mankind. It 
seemed that nations and governments were certain, 
gradually, to realise this, and so would encourage 
co-operation, at least in intellectual things. 
Private agencies have contributed very generously 
in recent times to this end. All over the world, 
not only in education and in fellowships, but also 
in field investigations of such diseases as yellow 
fever and malaria, the Rockefeller Foundation 
has been contributing (to use the terms of its 
charter) to the welfare of mankind throughout 
the world. Its work is done, not in any religious 
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fervour, not with flowery language, but as a 
matter of ordinary business ana commonsense— 
not meddling, as Hooko wrote, with divinity, 
morals, polities or rhetoric. The voluntary migra¬ 
tion of hundreds of young scientific workers under 
the auspices of the Rockefeller Foundation recalls 
the movements of earlier times among the uni¬ 
versities of Europe. The Rhodes scholarships, the 
Commonwealth Fund fellowships, the Guggenheim 
fellowships, serve similar ends. 

The history of science, since the War, has been 
largely of an effort to break down national barriers 
of mistrust or lack of understanding. It is quite 
certain that science cannot progress properly 
except by the fullest internationalism. Accepting 
freedom of thought and research as the first 
postulate, the second is that knowledge, however 
and wherever won, should be freely available for 
the use of all. 

Up to the beginning of the present year one 
lived in hopes that reason was being restored. 
Disillusion, however, has been brought to many 
by the events of the last nine months. No country 
has excelled Germany in its contribution to science 
in the last hundred years, no universities were 
traditionally freer and more liberal than the 
German. One felt that'the intellectual co-operation 
of Germany was a necessity in setting science on 
an international basis. 1 had intended, in this 
address, to urge an even closer co-operation. 
Germany, however, has lately rendered such intel¬ 
lectual co-operation impossible by offending the 
first and most fundamental rule, that providing 
freedom of thought and research. It seemed 
impossible, in a great and highly civilised country, 
that reasons of race, creed or opinion, any more 
than the colour of a man’s hair, could lead to the 
drastic elimination of a large number of the most 
eminent men of science and scholars, many of 
them men of the highest standing, good citizens, 
good human beings. Freedom itself is again at 
stake. 

The facts are not in dispute. Apart from 
thousands of professional men, lawyers, doctors, 
teachers, who have been prevented from following 
their profession, apart from tens of thousands of 
tradesmen and workers whose means of livelihood 
have been removed, apart from 100,000 in con¬ 
centration camps, often for no cause beyond 
independence of thought or speech, something 
over 1,000 scholars and scientific workers have 
been dismissed, among them some of the most 
eminent in Germany. These have committed no 
fault : many of them are patriotic citizens who 
fought in the German armies in the War. Many 
of them are of families which have been in Germany 
for centuries : not all of them are Jews. It is 
difficult to believe in progress, at least in decency 
and commonsense, when this can happen almost 
in a night in a previously civilised State. 

What can be done about it ? The immediate 
answer is, of course, that suffering must be relieved 
and opportunities given for the continuance of 
their work to those who have been persecuted and 


deprived. A more important matter, however, is 
this: we must ensure that the same folly, the 
same fury, does not occur elsewhere. We cannot 
take the freedom, so slowly and hardly won, as a 
birthright: we must see to it that neither race, 
nor opinion, nor religious belief, nor the advocacy 
of theories unpopular perhaps at the moment shall 
cause disinterested able men to be deprived of the 
means of carrying on their work. 

It is a gloomy outlook, and I can see little hope 
at present except by the strenuous co-operation of 
intelligent people of goodwill in the various 
countries. Of one thing, however, one can be 
certain ; that in a civilisation tottering unsteadily 
on a foundation of applied science, it is necessary 
that people scientifically trained should take some 
part in affairs. That need not imply that Cabinet, 
ministers should be fellows of the Royal Society, 
but rather that all educated men should have 
some appreciation, by direct contact, with the 
methods and ideas of science. It is perilous to 
disregard the scientific basis of modern civilisation 
or its dependence on international co-operation. 

I do not suppose we can do very much, and I 
can imagine that Homo sapiens may ultimately 
destroy, by his irreconcilable folly, all he has 
built up. His idea of progress, powerful as it is 
at the moment, may be nothing but an extrapola¬ 
tion from a short portion of a curve. The ptero¬ 
dactyl^ achievements in aviation did not prevent 
it from dying out: it had some fundamental 
unfitness which, for all its ‘progress*, put an end 
to its career upon earth. Mankind*s amazing 
intellectual achievement in understanding and 
controlling the forces of Nature may be neutralised 
by the domination of his intellect by his passions, 
by his emotional inability to realise, what must be 
obvious to his intellect alone, the demands of a 
common humanity. 

However, I venture still to think of science and 
learning, particularly science, which in its experi¬ 
mental method has an absolute means of deciding 
between opinions, as being the strongest links 
between the intelligent people of the world. Not 
many Englishmen, unfortunately, know much about 
the United States of America. Fortunately with 
scientific people it is otherwise: they have good 
reason to know that laborious scientific advances 
on one hand, or brilliant discoveries on the 
other, are just as likely to be achieved there 
as elsewhere: and they have that close personal 
contact with the unassuming friendly people 
who make these contributions to knowledge, 
which ensures that the scientific community at 
least would regard as utterly hateful any serious 
difference between their countries, This friendly 
rivalry between Britain and the United States, 
this sense of co-operation, is a stronger link than 
many may imagine. We scientific people are 
often poor, and generally without much honour 
or position ; but in the end we exercise more 
influence than we know—for our fundamental faith 
is co-operation in the pursuit of an end outside 
and greater than ourselves. 
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Heavy Hydrogen* 

By the Right Hon. Lord Rutherford, o.m., f.r.g. 


I N the history of physical science, it is a common¬ 
place that a new discovery which at first 
appears to be of purely scientific interest, ulti¬ 
mately, within a period of twenty years or more, 
is found to have useful practical applications. 
This is well illustrated by the discovery of the 
rare gases in the atmosphere, neon and argon, 
which are now used in quantity for industrial pur¬ 
poses. The fundamental discovery in 1919 of the 
isotopic constitution of the majority of our ele¬ 
ments, so largely due to Aston, at first sight 
appeared to be of purely scientific significance, but 
it may ultimately have wide practical consequences 
in many directions. • 

It is scarcely necessary to discuss in detail the 
history of the discovery and separation of heavy 
hydrogen, in which scientific workers in the United 
States have taken such a leading part. The proof 
that oxygon was not a simple element but con¬ 
tained two isotopes in small quantity of masses 
17 and 18, indicated that there was a small dis¬ 
crepancy of about two parts in 10,000 between the 
measurements of the relative masses of hydrogen 
and oxygen found by Aston and those found by 
direct physical and chemical methods. Birge and 
Mendel suggested that this discrepancy might be 
due to the presence of an isotope of mass 2 present 
in ordinary hydrogen. This gave the necessary 
impetus to Urey, Brickwedder and Murphy to test 
whether the presence of H a could be detected by 
direct optical methods. The experiments were 
successful in showing a small trace of H 2 , estimated 
initially at about 1 in 4,000 of the H 1 isotope. The 
wave-length of the <x line of H* was found to be 
1-79 A. greater than for H 1 —a result agreeing 
closely with the theoretical value to be expected 
for an isotope of hydrogen of mass 2. The mass of 
the new isotope was directly measured by Bain- 
bridge, using a modified type of mass-spectrograph, 
and found to bo 2*0136, slightly less than the 
weight of the ordinary hydrogen molecule, 2*0166, 
in terms of 0=16. 

We have no definite evidence of the exact con¬ 
stitution of H*, whether it should be regarded as 
a simple entity or built up of two or more con¬ 
stituents. It was at first natural to suppose that 
the H 1 nucleus might be made up of two protons 
and a negative electron, but the subsequent dis¬ 
covery of the neutron indicated that it might 
rather be a close combination of a neutron and a 
proton. Taking Chadwick’s value of the mass of 
the neutron as 1*0067, the sum of the masses of 
the proton and neutron is 2-0146, while the mass 
of the H* nucleus is slightly less, 2*0136, indicating 
that the binding energy of the neutron-proton 
combination is less than one million volts. If this 
be the ease, it is to be expected that the H* nucleus 

* Addrau delivered In opening a dlwmwlon on “Heavy Hydrogen" 
at the Hoyml Society on December 14. 


should be broken up by collision with a swift 
a-partiole. In conjunction with Mr. Kempton, I 
have made experiments to test this, but have 
been unable to detect with certainty the presence 
of any neutrons when heavy water was bombarded 
by a-particles from polonium. The number of 
neutrons, if any, was oertainly less than 1 per cent 
of the number of neutrons released from a sheet of 
beryllium under the same conditions. If the 
disruption of H 2 with an emission of a neutron 
occurs, it must happen very rarely compared with 
the number of violent collisions between the 
a-particles and the H a nucleus. 

It is interesting to note here a suggestion made 
by Lawrence. He found in his experiments on the 
bombardment of matter by high-speed H a ions 
that a group of protons of nearly the same speed 
was released from a number of elements. In 
explanation, he suggested that the H 8 nucleus 
broke up into a neutron and proton either in the 
bombarded nucleus or in the strong field in its 
neighbourhood. For the conservation of energy to 
hold, it is necessary to suppose that the mass of 
the neutron is much lower than that found by 
Chadwick, namely, L*0(K)6 instead of 1*0067. On 
this view, the 11 s nucleus contains a store of 
energy corresponding to about five million volts, 
and this is occasionally released in nuclear col¬ 
lisions. Further experiments are required to test 
the validity of this idea. 

It was of interest to me also to examine whether 
the fields of force near the H l and H 8 nuclei are 
the same. This was tested by comparing the 
distribution with the velocity of the recoil H 1 and 
H 2 atoms when a-particles pass through ordinary 
and heavy hydrogen respectively. While the recoil 
H 2 particles travel, as is to be expected, slightly 
farther than the H 1 particles, to a first* approxima¬ 
tion the number and distribution of the reeoil 
atomH were about the same in the two cases. 
Since in a close collision the a-particles and the 
H* nucleus approach within 10" 18 cm. of each 
other, those results indicate that the scattering 
fields are sensibly the same for H 1 and H 8 nuclei, 
even up to these very small distances. 

Some success in concentrating H 8 was initially 
obtained by fractionating liquid hydrogen. Wash- 
bum and Urey noted that there was a greater 
concentration of H 2 in old electrolytic cells and 
found the H 8 was rapidly enriched in the residues 
after electrolysis. This general method was first 
used on a large scale by Lewis and Macdonald of 
the University of California in order to obtain a 
concentrated preparation of heavy water. By tliis 
method they have obtained quantities of heavy 
water of the order of several hundred cubic centi¬ 
metres practically in a pure state. It has been 
concluded that one atom of H 8 is normally present 
with 6,500 atoms of ordinary hydrogen. Lewis 
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and his collaborators find that the density of this 
new water is about 11 per cent higher than that 
of ordinary water, while its freezing point is 
3 *8° C. and its boiling point 101 -42° C. The 
maximum density is found to occur at 11-6° C. 
instead of at 4° C. as in normal water. 

It is of interest also to refer to another means 
of concentration carried out by utilising pure 
diffusion methods. Prof. Hertz informs me that 
he has been able to obtain the new isotopes 
in small quantity in a pure state by applying 
to ordinary hydrogen the elaborate diffusion 
method worked out by him. He states that he 
has obtained heavy hydrogen so pure that he 
has been unable to detect in its spectrum the 
a-line of ordinary hydrogen. Dr. P. Hartock, 
working in the Cavendish Laboratory, has been 
responsible for a preparation of about 25 c.c. of 
the new heavy water for use in experiments on the 
transformation of matter. 

It is obvious that this now discovery opens up 
a wide and important field of work. On account 
of its greater mass, it is to be expected that the 
rate of diffusion and the rate of chemical reaction 
will differ when H a is substituted for H\ while 
the compounds formed with the new isotope are 
to be expected in some cases to exhibit rather 
different properties from the normal hydrogen 
compounds. Similarly, this new discovery opens 
up interesting questions on the effect of heavy 
water in altering the normal physical and chemical 
processes in animal and plant life. A certain 
amount of information is already available in this 
interesting field of inquiry. 

There is one question of much interest to me to 
which I should like to refer, namely, the use of H 2 
nuclei as swift projectiles for studying the trans¬ 
formation of the elements. It was a happy co¬ 
incidence that when Prof. Lewis had prepared 
concentrated samples of li\ Prof. Lawrence of the 
same University had in working order his ingenious 
apparatus for obtaining high -speed ions corre¬ 
sponding to more than a million volts in energy. 
Lawrence found that the high-speed H 2 ions were 
much more effective in many eases than protons 
of equal energy in causing transformations of new 
kinds in a number of elements. For example, 
when lithium is bombarded with H 2 ions, a- 
particles are ejected with a speed considerably 
greater than the swiftest a-particle from radio¬ 
active substances. It is now clear that an H 2 
particle occasionally enters the nucleus of lithium 
of mass 6, and the resulting nucleus then breaks 
up into two a-particles, escaping in nearly opposite 
directions. The correctness of this view is well 
shown by the Wilson chamber photographs of the 
tracks of the a-particles obtained by Dee and 
Walton. 

The action of H * on the lithium isotope of mass 7 
is even more complicated, for Olipbant and I have 
observed that a-particles are liberated over a wide 
range of velocities. In this case, it seems that the 
capture of H* by the lithium nucleus of mass 7 
results in the break up of the system into two 
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a-p&rticles and a neutron. We estimate that the 
maximum energy of the ejected neutron may be 
as great as fifteen million volts. We have con¬ 
firmed this conclusion by finding that neutrons 
can be detected in numbers corresponding to this 
mode of transformation using H 2 particles of 
energy about 200,000 volts* Lauritsen found that 
a copious supply of neutrons could be obtained 
by bombarding beryllium with H a particles, while 
Lawrence obtained large numbers from lithium 
with very fast H 2 particles, but he inclines to 
believe that most of the neutrons observed in his 
experiments arise from the break up of the H* 
nucleus into a neutron and a proton. 

As already mentioned, Lawrence has observed 
that H 2 bombardment gives rise to one or more 
groups of fast protons from a number of elements. 
These observations have been confirmed by Cock¬ 
croft and Walton for several light elements such 
as lithium, carbon and iron, using H 2 particles of 
energy about 500.000 volts, but they have failed 
to observe proton groups from copper and gold. 
In general, it appears that the H* particle is re¬ 
markably effective in causing the transformation 
of many elements, resulting in a number of cases 
in the liberation of a-particles as well as protons 
and neutrons. There can be no doubt that this 
new projectile, as well as the proton, will prove of 
great service in studying the processes which take 
place in the transformation of the elements, and 
this will give further important information on the 
structure of nuclei. 

It is obvious that this new isotope, which can 
be obtained in reasonable quantity in a pure state 
so easily, will prove of such great importance to 
science that it is desirable to give it a definite 
name. Urey has proposed the name ‘deuterium’ 
for the new isotope. It is important also that an 
appropriate title should be given to the H * nucleus, 
not only as a projectile for atomic transmutations, 
but as a possible constituent of atomic nuclei. 
Lewis has suggested the name ‘deuton’ or 
‘deuteron* for this nucleus. While we all realise 
that the first discoverer has a strong claim in 
suggesting an appropriate name for a new sub¬ 
stance, the question of a suitable nomenclature is 
in this ease of such general importance to scientific 
men that it deserves very careful considera¬ 
tion. 

While the name ‘deuton* is in some ways suitable, 
it has for me the objection that it is liable in the 
spoken word to be confused with neutron, and this 
difficulty is accentuated by the recent discovery 
that neutrons are liberated in many cases from 
elements bombarded by deutems. In consultation 
with some of my physical and chemical colleagues, 
some time before these names were announced, the 
name ‘diplogen’ (8or\ofs, double) for heavy 
hydrogen, and diplon’ for the nucleus seemed to 
meet with some favour. Whatever view may 
eventually be taken on this question, it is important 
that the new isotope should have a definite symbol 
allotted to it, and the symbol ‘D’ seems appro¬ 
priate. 
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Richard Kirwan, 

By Db. W. 

ICHARD KIRWAN, the bicentenary of 
whose birth fall* this year, was known to 
his generation as a man of great understanding 
and charm ; he became known, indeed, as the 
‘Nestor of English chemistry*. To succeeding 
generations, however, his exploits and his per* 
aonality have not been fully revealed ; for in spite 
of the high esteem in which he was held by his 
illustrious contemporaries, in spite of his numerous 
researches and his close association with learned 
societies, his career received little attention from 
the biographers of his time. In fact, no serious 
attempt was made to record even the salient 
features of his life until almost forty years after 
his death. By that time many details were prob¬ 
ably beyond recall; oven the exact date of his 
birth does not appear to have been published, 
though this omission is, perhaps, not surprising 
in view of the haphazard manner in which births 
and deaths wore registered in Ireland prior to the 
nineteenth century. Donovan omits the date from 
his biographical sketch, whilst Thomson, in his 
“History of the Royal Society” (1812), states that 
Kirwan was born on August 1, 1735. The 
destruction of the Record Office in Dublin in 1922, 
and also of other records, make it unlikely that 
we shall ever know more than the bare fact that 
he was born in 1733. 

Although Kirwan was an indefatigable writer, 
ever ready to express his opinions upon scientific 
and other matters, there is no evidenco that he 
kept a detailed and systematic account of those 
personal experiences which would have thrown so 
much light, not only upon his own career, but also 
upon contemporary events and personalities. The 
failure of modem biographers to elaborate his life- 
story must therefore be attributed to a deficiency 
of authentic facts, rather than to a lack of interest 
in the study. 

Bom at Cloughballymore, Co. Galway, in 1733, 
Kirwan was a precocious child. At a very early 
age his desire for uninterrupted study was so keen 
that he was wont to read his books sitting among 
the branches of a tree. Leaving Ireland in 1750, 
he spent four years at an academy at Poitiers, 
where, despite hi s predilection for chemistry, he 
became & good Latin scholar and therefore did not 
entirely disregard the remarks of his mother : “I 
apprehend,” she wrote, “that chemistry, or some 
such abstruse study, takes up your time and 
attention too much. . . . Write to me again about 
what books you want; if they be of chemistry, 
I'll never desire to know more of them.” 

Kirwan entered the Jesuit novitiate, either at 
St. Omer or at Hesdih, in 1754, this course being 
discontinued the following year, when he returned 
to Ireland to succeed to the family estates. At 
this time, and for some years to come, his career 
was unsettled, the Society of Jesus, chemistry 
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and law, in turn, claiming his attention. Although 
he conformed to the established church in 1764, 
and ultimately became a Unitarian, his marriage, 
in 1757, was the immediate cause of his separation 
from the Society of Jesus, whilst an apparent 
discourtesy on the part of Black, in failing to 
acknowledge a manner of communications from 
Kirwan on ‘fixed air' and ‘causticity', temporarily 
estranged him from chemical pursuits, the inter¬ 
vening period being occupied in studying law and 
in practising at the Irish Bar. But his zeal for 
chemical knowledge was such that it could not 
be quenched by Black's indifference ; he gave up 
his legal practice, and in 1768 resumed those 
studies with which the name of Kirwan is chiefly 
associated. 

In 1777 Kirwan settled in London, staying there 
until 1787, when delicate health compelled him 
to lead a more retired life, which he sought and 
found in Dublin. During those ten years he was 
in close contact with many kindred spirits, his 
home in Newman Street being the resort of 
Cavendish, Priestley, Banks, Horne Tooke, Burke 
and other eminent men. Distance alone must have 
prevented Black from attending the conversaziones, 
since he and Kirwan were now very friendly. 
Although Johnson does not appear to have been 
a member of this circle, he met Kirwan from time 
to time, probably in the company of Burke and 
other members of the literary Club. On one 
occasion, when trade winds was the subject under 
discussion, Johnson, with his usual temerity, 
crossed swords with Kirwan, whose knowledge of 
the subject was vastly superior and his dialectic 
skill little inferior to those of his opponent. As 
Donovan points out, Johnson's vanity was so 
wounded in this skirmish that he ever afterwards 
refrained from entering into an argument with 
Kirwan. 

Kirwan was elected a fellow of the Royal 
Society in 1780 and was adjudged Copley medallist 
in 1782 for a series of communications on chemical 
affinity; he became president of the Royal Irish 
Academy in 1799. He published a large number 
of papers on chemistry, geology, mineralogy, 
meteorology, philology and metaphysics, whilst 
his “Elements of Mineralogy” (1784)—the first 
systematic treatise on the subject in English— 
went through several editions, and was translated 
into French, German and Russian. His keen 
interest in this study was demonstrated by his 
securing the Leskeyan collection of minerals for 
the museum of the Royal Dublin Society and, 
above all, by the memorial which, in his capacity 
of honorary inspector-general of mines in Ireland, 
he presented to the Government, pointing out the 
economic importance of mineralogioal science and 
requesting support and encouragement for its 
advancement. As Pickells remarked at the Cork 
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meeting of the British Association in 1843, 
Kirwan’s work in this particular field was of 
national importance. 

Kirwan’s essay on the phlogiston theory, of 
which he was a loading exponent, attracted the 
close attention of his fellow-chemists, especially 
those of the French school, who paid Kirwan the 
compliment of mars hailing their forces to refute 
his arguments ; Lavoisier, Berthollet, de Morveau, 
de Fourcroy and Monge co-operating in this effort. 
The refutation was so complete that ultimately 
Kirwan was converted and proclaimed his con¬ 
version with characteristic grace. Priestley, now I 
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the sole exponent of the Stahlian theory, was 
greatly impressed by his friend’s defection, and 
remarked that Kirwan had aoquired more honour 
by his conduct than he could have done by the 
most brilliant discoveries. 

In his later years, Kirwan devoted most of his 
time to metaphysical studies, though it cannot 
be doubted that he continued to pass many 
happy hours in studying Italian music, of 
which he had a profound knowledge. A true 
philosopher to the last, caring neither for riches 
nor for distinctions, he died at Dublin on June 1, 
1812. 


News and Views 


European Civilisation and African Brains 

Du. H. L. (Jordon’s letter in tlio Thins of Decem¬ 
ber 8, recording the results of his calculation of 
the average skull capacity of 3,444 un so looted 
aduJt male natives of Kenya Colony, and an examina¬ 
tion of 100 brains of normal adult male natives, opens 
up a question of considerable scientific interest and 
of far-reaching practical importance. Dr. Gordon j 
finds that the avorago cranial capacity of the natives i 
measured is J,310 cubic centimetres, as against the | 
European average of 1,481 c.e. The element of j 
uncertainty introduced by the fact that the cranial 1 
capacity, and inforentially the size of the brain, is i 
calculated from measurements taken on the head 1 
of the living is neutralised in some degree by tho | 
examination of the 100 brains, which confirms the 
evidence of the cranial capacity, giving an average 
weight 150 grn. l^ss than the average brain weight 
of the European. There is a further quantitative 
inferiority in the brain, in that, according to Dr. 
Vint, Government pathologist, the cortex shows a 
deficiency of 15 per cent in quantity, whilo the cells 
of the cortex are smaller, less well arranged and less 
well shaped than in the European brain. Thus both 
in quantity and quality the Kenya brain is shown 
to be inferior. Anthropologists have virtually 
abandoned any attempt to correlate size of brain 
with mental ability in view of the conflicting char¬ 
acter of tho facts ; but if ability is regarded as in 
some way related to the quality of the brain, the 
inferiority of the Kenya brain is still significant. j 

There are many questions which the anthro¬ 
pologist would wish to ask before accepting these 
figures at their face value. He will wish to know 
more about tho source from which they wore obtained. 
Whilo Dr. L. 8. B. Leakey in the Timas of December 
13 inquires as to tho provenanco of the brains 
examined, others will wish to know the tribal 
affinities of the natives whose heads were measured. 
Among Kenya natives there are many differences, 
both physical and cultural, according as they arc 
derived from nomad or settled, pastoral or agri¬ 
cultural groups. Further, it may be asked, how 
does the cranial capacity relate to other measure¬ 
ments, such as stature, and are the European 
figures comparable on this basis 1 Finally—ft point 


frequently overlooked in a comparison of this nature 
—from what social clasff are the European figures 
derived, educated or uncultured ? It would appear 
from tho general tenor of Dr. Gordon’s communica¬ 
tion, and mote particularly from his reference to 
the incidence of dementia pneoox among natives 
who have received European education, that his 
investigations lead him to the conclusion that the 
character of the African, or Konya, native brain is 
not such as to be adaptable to Europeanisation. 
If this could bo shown to be the true view, it would 
seem to demand a native policy of prolonged, if not 
permanent, segregation, to allow native institutions 
to develop slowly along their own lines. Whatever 
may be the view taken of Dr. Gordon’s results aa 
they stand, they call for further investigation with 
official support, and on lines in accordance with 
strict scientific requirements, with the view of deter¬ 
mining the facts and, if necessary, their practical 
consequences in relation to native policy. 

Import of Dyestuffs into Great Britain 

The second reading of the Dyestuffs (Import Regu¬ 
lation) Bill was carried in the House of Commons on 
December 18. Dr. Burgin, Parliamentary Secretary 
to the Board of Trade, pointed out that tho object of 
the bill was to place on a permanent basis the pro¬ 
hibition of importation into Great Britain of dye¬ 
stuffs and intermediates. Such prohibition has been 
in force since January 1921 and has come up for 
consideration annually, being prolonged by the 
Expiring Laws Continuance Act of this year in order 
to give time for the preparation of tho present bill. 
Dr. Burgin stated that conditions have changed 
greatly since 1920, The production of dyestuffs on 
the Continent is in excess of the world's requirements, 
and one of the first effects of raising the ban on such 
imports into Great Britain would be that the smaller 
British dyestuff makers, who render invaluable 
service to the consumer by the production of special¬ 
ised colours not available elsewhere, would be driven 
out of business. On the advice of the Import Duties 
Advisory Committee, Treasury Orders coming into 
force on December 27 will be issued, removing dye¬ 
stuffs to the free list and imposing additional duties, 
making the duty 20 per cent in all, on pigments 
which arc synthetic organic colours or colouring 
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matters ; while the Board of Trade is issuing an open 
general licence from the same date for the importation 
of compounds, preparations and articles, not suitable 
for use in dyeing, manufactured from synthetic 
organic dyestuffs. A joint committee of makers and 
users to consider prices and supplies will be set up 
by the trade early in 193^, 

Charles Babbage, F.R.S. 

At a meeting of the Newcomen Society hold at the 
Science Museum on December 13, Dr. L. H. D. 
Buxton read a paper on Charles Babbage and his 
difference engine, during which he gave a sketch of 
the career of Babbage, explained the design of tho 
famous calculating machine, and exhibited many 
manuscripts and an unpublished biography of 
Babbage compiled by Dr. Buxton’s grandfather. 
Babbage was bom in Teignmouth on December 26, 
1792, and died in London on October 18, 1871. 
Ho was educated privately and went to Cambridge in 
1811. He joined Herschcl and Peacock in forming 
the Analytical Society, graduated in 1814, and in 
1816 was admitted a fellow of the Royal Society. Ho 
assisted in founding the Royal Astronomical Society 
and the Statistical Society, and from 1828 until 1839 
was Lucasian professor at Cambridge. Possessing 
ample means, Babbage was able to follow his own 
inclinations, and among these was to construct a 
machine for calculating mathematical tables. This 
led him to the construction first of a difference 
engine, secondly to the construction of an analytical 
engine, and then of another difference engine. The 
relics of his machines, none of them ev6r finished, 
are in the Science Museum ; his first difference 
engine was used by Dr. Buxton to explain Babbage’s 
methods. Altogether Babbage spent somo £6,000 of 
his own and some £17,000 allotted by the Govern¬ 
ment, on his first attempts, and then in 1842 the 
Government decided against any further expenditure. 
The failure of Babbage to bring to fruition his ideas 
was due to his constantly changing his mind, and 
being led off by some new scheme whioh promised 
better results, but which itself was only followed 
until a new idea arose. 

Electrical Equipment of London’s Latest Hotel 

The Cumberland Hotel at Marble Arch, London, 
is now open to the public. It has a thousand bed¬ 
rooms and tho total number of lamps installed 
throughout the bedroom floors is nearly 10,000, 
requiring 400 horse-power. The electrical installa¬ 
tion work was oarried out by the Electrical Depart¬ 
ment of Messrs. J. Lyons and Co,, Ltd. The lighting 
is all done by the latest modem methods. In the 
octagonal lounge a continuous band of sun-ray tube 
encircles the room at ceiling level. It is partly 
hidden by a decorative cornice of amber glass rods. 
The drawing-room is lighted by eight inverted glass 
oone reflectors fitted in gilded recesses provided in 
the walls. In rooms with twin beds a somewhat 
novel switch is provided. It has two hinged doors. 
Should the occupant of the left-hand bed wish to 
read while the other sleeps, the light can be made 


to illuminate one side only by closing tho other 
door. By closing both doors it becomes a night 
light which can be switched off if desired. The 
maid can be summoned by pressing a button ; this 
lights a number of lamps which guide her to the 
room. The system for regulating the condition of 
tho air in tho rooms is very thorough. The air 
entering the building is passed tlirough a huge air 
washer and dehurnidifior which get rid of all impurity. 
It is then drawn through an oil filter and afterwards, 
if it is summer, it is cooled by refrigerators and, if 
winter, it is wanned by a bank of heaters. Guests 
can regulate the atmosphere of their bedrooms to 
three different levels by moving a valve lever. 
Throughout tho public rooms are hundreds of con¬ 
cealed air inlets and also outlets which draw 
away used air, tobacco smoke, etc. The atmosphere 
is completely changed every four or five minutes. 
It is calculated that the fifty-four large fans move 
hundreds of tons of air hourly. 

Health Considerations in Motor-Car Design 

We have received from Science Service interesting 
accounts of the mootings of the Society of Auto¬ 
motive Engineers held in Chicago during tho past 
Hummer. Dr. F. A. Moss, of George Washington Uni¬ 
versity, was of opinion that considerations of health 
would govern largely the design of motor-cars in the 
future. In particular he laid stress on the nature of the 
air inside the car, on the strain on the eyes of the driver 
and on his posture. Improvements in these respects 
will well repay the industry. The air condition inside 
the car should be thoroughly tested to find out the 
amount of carbon monoxide at various positions and 
also to measure the draught. In his opinion, control 
of the temperature and humidity inside a closed car 
would do much to improve the health of the occu¬ 
pants. Statistics prove that after a long journey 
accidents are more likely to occur. Dr. Moss attri¬ 
butes this mainly to eye strain. Tests with various 
types and makes of car show that prolonged driving 
leads to a groat decrease in visual acuity, particu¬ 
larly after a distance of about 400 miles. Bodily 
posture, governed by seat design, is an important 
factor in the health and safety of the driver. No 
researches have boon published on this point and 
it is worth investigating. Some attention might also 
be paid to the question of whether hard cushions 
or soft cushions are the best, and to the relative 
merits of cloth and leather upholstery. 

Pioneer Broadcasting in Norway 

On February 23, 1933, Norway celebrated its tenth 
anniversary of radio broadcasting. An article by 
Mr. E. A. Brofus published in MadiobUtdel (Feb. 17) 
has been translated in the July issue of Electrical 
Communication , the journal of tho Standard Electric 
Corporation. The author recalls that he erected in 
the office of the newspaper Nationen in Oslo in the 
early part of 1919 a small loudspeaker to broadcast 
the progress of the great skating race at Frogner 
to the people gathered in Karl Johansgate, A tele¬ 
phone line connected the skating rink to the news¬ 
paper office, but none of the amplifiers available 
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wm suitable and so a clerk in the offioe had to act 
as a human ‘repeater’. He repeated word by word 
the messages he received into a microphone connected 
with three small loudspeakers in the street. The 
police objected as the crowd blocked the thorough¬ 
fare, and so this early forerunner of broadcasting had 
a short life. Broadcasting began early in 1923, when 
a 500*watt station was installed at Oslo. In those 
days the ether was not, as now, jammed by high- 
power broadcasting stations and so the reception was 
excellent. It was at first proposed to put a tax on 
all receiving sets sold, but this was modified into an 
annual tax of 2-5 kronors on every set installed. 
As early as May 1923 it was demonstrated that it 
was possible to broadcast to the fishing fleet from 
the northern part of Norway. In the very early 
days, to receive a portion only of what was broad¬ 
cast was considered satisfactory. Now not only is 
the complete message intelligible but the finer 
nuances of speech and music are transmitted over 
great distances without audible impairment. The 
small station at Oslo has been replaced by one of 
100,000 watts. Marvellous progress has been made 
during the last ten years. 

Archaeological Research in the Indus Valley 

On December 8, Dr. E. J. H. Mackay delivered the 
£ir George Birdwood Memorial Lecturo before the 
Royal Society of Arts. Dr. Mackay |>ointod out that 
until we are able to outline the history of the inter¬ 
vening centuries of darkness, the influence of the 
Indus Valley civilisation upon later times can only 
be tentatively discussed. He, therefore, preferred to 
indicate its relationship with other contemporary 
centres of culture. He wolcomed the rejection of 
the earlier title ‘Jndo-Sumerian’. Commercial rela¬ 
tionship almost certainly existed between the Indus 
Valley and the Middle East, but the culture 
displayed at Mohenjo-Daro must be regarded as 
distinct. He also supported the rejection of the title 
‘Chaleo-Lithio*. Dr. C. L. Woolley, in seconding the 
vote of thanks to the lecturer, expressed the hope 
that Dr. Mackay will soon be able to resume his 
work, now that the Government has made it possible 
to obtain permission to carry out archseological 
researches in India. 

Egyptian University's Excavations at Ma'adi 

An account of the excavations carried out last 
season at Ma’adi, the third season of excavation on 
the site, by the Geographical Department of the 
Egyptian University, is given in Ancient Egypt (pt. 4; 
1932) recently issued. The excavations were con¬ 
ducted by Prof. Oswald Menghin and Prof. Mustafa 
Amer. More than 6,000 square metres were excavated. 
Among the more important finds was a complete 
square hut foundation, which throws light on 
Neolithic house construction in Egypt. A hoard of 
seven basalt vessels in a deep cellar hole cut in virgin 
soil is said to be “the biggest coherent find of pre¬ 
historic stone vessels made, so far, in Egypt’*. A 
vase of limestone had had red colour applied to it 
so that it resembled pottery. A large number of 


exceptionally fine worked flints included several big, 
oval and exceptionally thin scrapers, and a fish-tail 
lance. Among a group of wooden objects was a 
boomerang. Personal ornaments included a comb 
made of ox horn, the first of this material to be 
found at Ma’adi. A very large amount of pottery 
was found, more than a* hundred vases being 
complete, many of them new types and bearing 
likeness to the ceramics of the Syrian third millen¬ 
nium b.c. No complete vessel of painted pottery 
was found, though a big fragment painted inside and 
out was saved. The painted pottery of Ma’adi has 
a peculiar style quite independent of any painted 
Egyptian ware. The importance of this Neolithic 
site, especially as a source of information bearing 
on the early relations of Egypt with Palestine and 
Syria, is becoming increasingly apparent and makes 
its complete excavation a matter of considerable 
moment. * 

Salmon Fisheries Research 

In the Ministry of Agriculturo and Fisheries 
Report of the Salmon and Freshwater Fisheries for 
the year 1032 (London: H.M. Stationery Office. 
Is. 6 d. not), it is Btated that the catch of salmon 
and migratory trout showed a etill further increase 
over the very poor catches that were made in 1930. 
It is also satisfactory to read that in 1932 there 
was no considerable outbreak of furunculosis, a disease 
concerning the determining factors of which we need 
much more information. Thanks to the preliminary 
work which has already been carried out, it has now 
been shown possible to disinfect ova with acriflavine, 
which if carried into practice should eliminate one pos¬ 
sible source of spreading infection. The need for con¬ 
tinued and increased research into the life-history of 
the salmon is stressed as bearing on the formulation 
of fishery laws. It is not yet known how great a part 
is played by heredity in the determination of whether 
a fish shall be early- or late-running ; if indeed, as 
some apparently believe, this characteristic is carried 
on from one generation to the next, it would be 
advisable to cease protecting those fish which ascend 
the rivers after the close season and are thus of no 
commercial value. The clearing up of this question 
would indeed be of far-reaching interest in the racial 
study of fishes in general. The salmon is a fish on 
which such an investigation can be carried out in 
practice, and information thus obtained might throw 
light on similar phenomena among our sea fishes, 
such as spring- and autumn-spawning herring. It is 
all the more regrettable therefore that the recom¬ 
mendations of the Committee appointed in 1930 by 
the Minister and the Secretary of State for Scotland 
on artificial propagation of salmon have had to be 
regarded as not feasible at the present on the grounds 
of oconomy. 

The Qattara Depression and Water Power 

Thu Qattara depression in the north-east of the 
Libyan Desert has an area of 19,600 square kilo¬ 
metres, an average depth of floor of 60 metres below 
sea-level, and a maximum depth of 134 metres. 
Rather more than a quarter of the floor is covered 
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with a watery mixture of sand and salt, known as 
sabahha , which often has a crust over salty sludge. 
In the October issue of the Geographical Journal , 
Dr. J. Ball discusses in detail his proposal to utilise 
this depression for power production. He suggests 
the construction of four pipe lines to bring in the 
waters of the Mediterranean, which lies about fifty- 
six kilometres to the north. For a lake area of 
13,600 square kilometres with a level below the sea 
of 60 metres, ho calculates a permissible influx of 
66,700,000 cubic metres a day. The level would be 
maintained by the heavy loss of water due to evapora¬ 
tion, which he calculates at 4-6 millimetres a day 
where the rainfall is not more than 20 millimetres 
a year. This process would, of course, lead to in¬ 
creasing salinity of the lako and the eventual filling 
up of the depression by saline deposits, but Dr. Ball 
calculates that this would not occur for many 
centuries. His plan foresees the gradual formation 
of a lako of the maximum depths extending over 
nearly two centuries. Dr. Ball has worked out his 
scheme in much detail and gives all the figures in 
his paper. It should be noted that the distance over 
which the power would need to bo transmitted to 
the Nile delta is about 660 miles. 

Ellsworth Antarctic Expedition 

Ontc of the major problems of the antarctic, the 
relation between the Ross Sea and the Weddell Sea, 
is the objective of the Ellsworth expedition which 
has sailed for the Roas Sea in the Wyatt Karp . The 
sole aim of Mr. L. Ellsworth and Mr. B. fJalchen is 
to fly from the Bay of Whales, early in January, 
across to the Wilhelm Barrier in the south of the 
Weddell Sea on a course that will take them within 
about four hundred miles of the pole on the Pacific 
side. The Geographical Journal of November gives 
some details of the expedition. No landing will be 
made in the Weddell Sea and the party will return 
at once to the base. The double journey of a total 
of 2,900 miles should be made in about twenty 
hours. A Northrop low wing monoplane has been 
built for the flight and tested in Canada and Norway. 
It is not contemplated that more than a week will 
bo spent in the Ross Sea, though a yearns supplies 
are being carried. 

Journal of the University of Bombay 

This journal is mainly intended for the publication 
of the results of researches carried out by the teachers 
and students of the University of Bombay. It is 
to be issued six times in the year; the parts issued 
in January and July are to bo devoted to history, 
economics and sociology, the part for March to 
biology, the part for September to the physical 
sciences and mathematics, and the parts for May 
and November to arts and law. We have received 
the biological part, dated March 1933, which con¬ 
tains thirteen papers, three on botanical subjects, 
seven on zoology, and others on the rabbit ovulation 
test for pregnancy, the characters of the Indian 
pelvis and the biophysics and biochemistry of the 
blood $a tuberculosis. The zoological papers include 


descriptions of the vascular system of the soa-slug, 
Oncidium t the skeleton of the globe-fish, Tetrodon , 
the reproductive and excretory organs of Thalassema 
bombayensis , and of the history of the thymus of the 
plaice. This last investigation was carried out in 
the University of Liverpool, but the others represent 
work done in Bombay. The papers are illustrated 
by line drawings in the text and by plates. Several 
of the line drawings are somewhat crudely executed ; 
but the fault in some cases is in the original drawings, 
though in others a smoother paper would probably 
be more suitable for clear reproduction of details. 
At the end of the part are abstracts of four M.Sc. 
theses in Bombay for the year 1031—32. 

Disappearance of 'Submerged Forests' 

The disappearance of the last traces of the ‘sub¬ 
merged forests’ at the old peat beds of the Lancashire 
and Cheshire coast, where the tides have now washed 
away all trace of the prehistoric tree stumps that 
littered the shores so abundantly at West Kirby, 
Hoy lake, Dove Point and Leasowo on the Cheshire 
shore, and High town and Blundellstuids on the 
Lancashire shore, has robbed geologists in particular 
of one of the most extensive of these collections 
on the British coasts. The submerged forests near 
Liverpool have perhaps been more closely studied 
than any others of these ream ins, and a genera¬ 
tion ago the stumps that littered parts of the coast 
numbered many hundreds ami were widely known. 
None now remains. Numerous remains of the antler 
deer (Ccrvus elaphus ), wild oxen ( Bos long if rone and 
B, primigenins), the metacarpel of a roe deer 
{Gaprtolas caprcea) and of domestic animals as tho 
horse, dog, and in 1873 the skull of Homo sapiens , 
have been taken from these submerged forests in 
the Liverpool area. Smith (Proc. Historic Soc . 
Lancs . and Cheshire , 18) describee an unusually fine 
pair of horns of the larger form of the red deer taken 
at Leasowo, 1803, each antler forty inches long and 
the pair measuring seven feet from tip to tip, while 
Livorpool Museum received a large number from 
Hightown in 1916 (Proc. Liverpool Geol. Soc. f 14), 
Roots of OsmumUi and shells of Buccinum , Turritella , 
ScribiculariaTdlirm and Nutica have also been 
obtained from the blue silt below the peat bods. 

Botanical Society and Exchange Club of the British Isles 

Under the editorship of the new secretary, W. H. 
Pearsall, this report (Arbroath ; T. Buncle and Co, 
1933) contains a mass of interesting information 
relating to British field botany. Lists and critical 
notes on many new varieties, subspecies and adven- 
tive species, and new county records are given. 
Articles on critical species and genera are contributed 
by the late Dr. Drabble on “Ranunculus bulbosus 
and its varieties in Great Britain” and “Valeriana 
officinalis and its allies in Great Britain”. Mr. 
Pearsall gives a revision of the genus ZannicMlia 
and new keys and descriptions of the British species 
of Garex . A. E. Wade contributes notes on the genus 
Myosoiis and J. S. L. Gilmour writes on “The 
Taxonomy of Plants intermediate between Medicago 
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mtiva and M. falccUa and their histoiy in East 
Anglia” and shows that M. sylvcatris is of hybrid 
origin. Other articles include “The Adventive Flora 
of the Port of Bristol” by C. I. Sandwith, “Plant 
Nomenclature” by Dr. Sprague, and a well-illus¬ 
trated account of environmental adaptation in 
various sand dune plants at Braun ton Burrows by 
Dr. F. R. E, Wright. 

Australian Entomology 

Interest in the remarkable insect fauna of 
Australia began to be taken soon after Capt. Cook 
reached the continent in 1770. There has since 
arisen an increasing number of writings on Australian 
insect life. Of late, the stimulus givon by applied 
entomology has led to a groat and important litera¬ 
ture on the insect posts of the economic animals and 
plants of the continent. In September 1932, a 
“Bibliography of Australian Entomology, 1775-1930”, 
by Mr. Anthony Musgrave, was published by the 
Royal Zoological Society of New South Wales. In 
his capacity as entomologist to the Australian 
Museum, Sydney, Mr. Musgrave has listed the title 
of every known book, memoir and article bearing 
upon the subject. These are arranged under the 
authors* names, which are set out alphabetically. 
A feature of special interest is the series of bio¬ 
graphical notes on many of the writers and collectors 
who have helped to build up our knowledge of 
Australian entomology. In the production of this 
bibliography, which runs to 380 closely printed pages, 
both the author and the Society have conferred a 
boon on entomologists throughout the world. 

Hydrographical Observations from Danish Light-Vessels 

The recently published “Mean Values of Observa¬ 
tions from Danish Light-Vessels** is a pamphlet 
issued as a special reprint from the Nautical Meteoro¬ 
logical Annual, 1932, of the Danish Meteorological 
Institute. There are numerous tables summarising 
observations made at Danish light-vessels, such as 
the salinity at 8 a.m. of the sea-water at the surface 
and at various depths down to the ocean bottom, 
frequencies of horizontal visibility of the atmosphere 
between certain limits in miles, and frequency of ocean 
ourrents of various velocities, at different depths 
of the ocean. These are all long-period averages, 
mostly referring to 1901-30 or 1903-30, but for sea 
surface temperature going back to 1881, and for 
visibility beginning only in 1918, when the modern 
system of measuring visibility was introduced, and 
extending only to 1927. This is clearly not a work 
for the ordinary student of meteorological literature, 
but one for the specialist in hydrographic work and 
for the sailor, and even to those it roust be mainly a 
work of reference. The number of individual observa¬ 
tions on which it is based is very large, and the 
statistical value of the averages is proportionately 
groat. 

Revision of Ordnance Maps 

In the report of the Progress of the Ordnance 
Survey for the year 1932-38 (London s H.M. 


Stationery Office, 1983. 3s. 0dL net), attention is 

direoted to the difficulties and delay in revision of 
the sheets owing to financial restrictions. The reduced 
staff available for field work on large-scale plans 
means that revision has to be limited, more and more, 
to areas completely altered or built over since the 
last edition of the sheet. Field work thus tends to 
become original survey and the time needed for each 
sheet increases. While the j'oarly output of 25-in. 
plans was more than two thousand in 1923, it has 
now fallen to about seven hundred. In the earlier 
year the number of man-days spent in the field upon 
the revision of one 25-in. sheet was about eleven; 
it is now about fifty-two. The delay is thus 
progressive as time goes on, and has already become 
very serious, Sinoe the revision for the one-inch 
sheet is based on large-scale plans, the new edition 
of small-scale maps is seriously impeded. Whereas 
in 1913 a one-inch reviser could do 96 square miles 
per month in open country or 40 square miles in 
close country, he can now do only 18 per month 
in country round London. Nevertheless, the new 
relief edition of the one-inch map is making steady 
if slow progress. 

Water Flow of the Nile 

Two further volumes of the Egyptian Govern¬ 
ment’s work on the Nile Basin have been published 
| (“The Nile Basin”. By H. E. Hurst and P. Phillips. 
Vols. 3 and 4. Cairo : Government Press. lOw. each). 
Vol. 3 deals with the gauge readings of the Nile and 
its tributaries taken at about a hundred stations 
between El Leisi, a few miles above Cairo, to stations 
on Lake Victoria and Lake Albert. Most of the 
data begin within this century, but it is of interest 
to note that on Roda Island the Nile levels have 
been recorded each year since the Arab conquest of 
Egypt. Records of other Arab nilometree are also 
known but are of little value as their relation to 
present levels cannot be determined. Vol. 4 records 
ten-day and mean monthly discharges of the Nile 
and tributaries at about forty stations, which have 
been computed in various ways. ♦ 

The 'Iconoscope' for Television 

An article under this title appeared in Nature 
of October 21, p, 648. A paper by Dr. V. K. Zworykin 
has now appeared in Great Britain (J. Inst. Elect. 
Eng., No. 432). He describes clearly the theory, 
characteristics and mode of operation of his system, 
which has now reached the commercial stage. The 
device used for the registration of the image is 
oallod an ‘iconoscope’. It consists of a vacuum tube, 
an electron-emitting ‘gun’ and a photo-sensitive 
surface of a unique type. This surface is soanned 
by an electron beam from the gun which serves as a 
type of inertialess commutator. The principle of 
operation permits the storing of energy and very 
largely increases the output as compared with the 
ordinary types of television scanners, The repro¬ 
duction of the image is aooopiplished by another 
cathode ray tube with a fluorescent screen called the 
‘kinescope’. It modulates the impulses from the 
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electric beam and this in turn is transformed by the 
fluorescent screen into variations of light. The 
scanning is linear and is synchronised at the end of 
each line, the impulses being transmitted through 
the same channel as the picture signal. The whole 
system is completely automatic) and is almost as 
easy to operate as an ordinary radio reoeiver. The 
practical details have been all worked out and it 
looks as if a high grade television transmission set 
of this type will soon be on the market. 

Glass Windows and Ventilation Engineering 

It is well known that the windows of houses 
exposed to the sun’s rays act like heat traps. They 
permit most of the radiant energy from the sun to 
pass into the building but block the low temperature 
radiation from inside surfaces passing out. Science 
Service has issued a report of results obtained by 
research physicists of the American Society of Heat* 
ing and Ventilating Engineers in their laboratories. 
Formerly it was thought that glass absorbed only 
about ten per cent of radiation at low temperatures. 
Tho experiments show that a temperature of 560° F. 
must be reached before any appreciable amount of 
the radiation passes through plate gloss. Even at 
1,000° F., only a small amount passes through. 

. Glass obviously acts as a very efficient heat trap 
and this has to be taken into account by tho ven¬ 
tilating engineer. In many modem buildings, a side 
built almost entirely of glass is exposed to the sun’s 
maximum radiation. On a hot summer day, the 
glass permits tho heat from the sun to enter and 
practically none of it escapes. Indoors, therefore, 
it becomes unbearably hot. The cost of keeping a 
building of this nature cool is practically prohibitive. 
Awnings which deflect the light and are hung outside 
the windows are perhaps the moBt efficient. Shades 
and blinds are of little value as the heat passes through 
the glass, heats the blind and is convected upwards, 
thus heating the room. Tests proved that there is 
no practical difference in efficiency between clear and 
coloured glass. 

Sorting Foods by Reflection of Light 

It seems that the sorting out of foods by the 
reflection of light will soon be used in regular 
commercial practice. It is certainly quite feasible 
for sorting out foods the quality or maturity of 
which depends on their colour. Science Service has 
issued a description of a bean elevator that sorts out 
white pea beans by means of a photoelectric tube. 
The device is in use in Lowell, Michigan, end it is 
said that the plant could be adapted for the sorting 
of peanuts, coffee, almonds and other foods in which 
colour is the determining factor when making a selec¬ 
tion. It is also possible to sort red kidney beans, 
green peas add other food crops as easily as white 
beans are now sorted. A battery of a hundred 
photoelectric cells is used in the Lowell elevator. It 
operates with such precision that even although the 
discoloration of the bean is barely discernible to the 
human Sye, it is rejected with high precision. The 
individual machine is quite small, consisting of a 


drum with a series of small holes in the rim. Each 
bean passes in review before a photoelectric cell. 
The cell accurately measures the reflection of the 
light from the bean on it. If the light varies, an 
electric impulse is transmitted to a thyratron tube 
which permits sufficient current to pass to operate 
an electromagnet with a trigger-like hammer at one 
end. Beans not of the proper colour are dislodged 
from tho vacuum drum by the hammer while good 
white beans pass into a hopper. Tho sensitivity of 
the amplifier can be adjusted until practically only 
white beans pass undisturbed. Each machine can 
do as much work as six girls hand-picking beans. 
A similar device might probably be used for sorting 
out buttons and other coloured objects. 

Physical Tables 

Vol. 88 of Smithsonian Miscellaneous Collections 
constitutes the eighth edition of the “Smithsonian 
Physical Tables”, the first edition of which appeared 
in 1896. The preparation of the new edition has 
been oarried out by Dr. F. E. Fowle, of the Smith¬ 
sonian Astrophysics! Observatory, who has availed 
himself of suggestions and (lata furnished by 
authorities in the different fields. The volume has 
been enlarged to nearly 750 pages and it now con¬ 
tains 871 tables and an index of 22 pages. Where 
necessary a table is preceded by a short account of 
tho laws relating to the subject, adapted from the 
writings of some authority to which a reference is 
given. In casos where rooent advances have been 
rapid and fundamental, the tables and introductions 
have been supplied by a recognised authority, as 
for example those on the series relations in atomic 
spectra, which are by Dr. H. N. Russell. In addition 
there are ample references to further sources of 
information. The volume will be welcomed by all 
who have to soarch for reliable values of physical 
constants. 

Medical Research in South Africa 

The annual report for 1932 of the South African 
Institute for Medical Research, Johannesburg, by the 
director, Sir Spencer Lister, recently received, gives 
an account of the work, research and routine, con¬ 
ducted during the year. A quantitative study of 
the blood-complement in man has been commenced, 
and in pulmonary tuberculosis and leprosy a con¬ 
siderable proportion of the cases tested showed very 
small amounts or no complement in the blood. An 
investigation of South African strains of rabies 
virus was begun, and nearly every case of human 
rabies investigated was found to have been oaused 
by the bite of the yellow mongoose or genet oat, 
and not by a dog bite. Anti venomous serum of 
exceptional potency for the treatment of snake-bite 
has been prepared by the use of massive doses of 
venom modified and rendered atoxic by means of 
formalin, with subsequent concentration of the serum 
so obtained. 

Study of Canadian Coals 

A striking feature of Canada’s fuel problem is the 
absence of coal in the central areas where population 
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ia densest, so that fuel has to be imported from 
the United States and Wales, or transported from 
Nova Scotia via the St. Lawrence—navigable only 
in summer. This has led the Canadian Department 
of Mines to give special study to the nature, prepara¬ 
tion and storage of coals from the Sydney Area, 
Nova Scotia, described in a recent report by R. E. 
Gilmore and R. A. Strong (./. Canadian Mining and 
Metallurgy , p, 317 ; 1933). Storage in Canada is 
a greater problem than in Groat Britain. Observations 
are recorded on coal piles of depth reaching 40 ft. 
Even at this depth, the coal was safely stored. 
Washing was found to reduce the tendency of the 
coal to heat. The ash of these coals is fusible and 
therefore special attention has been given to the 
relation between the fusibility of the ash and the 
behaviour of the coke from the coal, when burnt in 
domestic boilers. 

Birds and Earthquakes 

The Long Beach earthquake of March 10, 1933, 
began at 6.55 p.m. with the most severe of a succession 
of shocks which continued for twenty hours. At 
this time, about sunset, a flock of a hundred Brewer 
blackbirds ( Euphagus cyanocephalus) had retired 
to roost in some medium-sized trees. M. P. Skinner 
records that although no preliminary shocks were 
felt by human beings, these birds became uneasy 
before the severe Bhock ( Condor , 35, 200; 1933). 

During the shock the birds began to leave tho roost, 
and roso slowly in ascending spirals above tho trees 
to a height of about 140 ft. They then descended 
slowly and settlod noisily in the roost ; thereafter 
throughout the minor shoekH they showed no sign 
of disturbance. At their usual time near dawn, 
meadow-larks and mocking-birds began to sing and 
kept up their morning songs in spite of the tremors 
that wore occurring almost every minute. 

Nature of Saturn's White Spot 

Writing from Ocean Inland, Central Pacific, a 
correspondent, whose name we regret to be unable 
to decipher, suggests that the white spot recently 
observed on the planet Saturn might consist of 
water which has been raised from lower levels into 
a region where it would solidify into ice-floes or snow- 
fields. He adds, “The white spot may represent the 
result of a widespread heating of the.lower Saturnian 
atmosphere and consist of a continent of ice floating 
in air, buoyed up above its normal level by rising 
air beneath it.” 

American Association for the Advancement of Science 

The ninety-third moating of the American Associa¬ 
tion for the Advancement of Science will be held at 
Boston on December 27-30 under the presidency of 
Dr. H. N. Russell, professor of astronomy and 
director of the observatory in Princeton University. 
The title of the address of the retiring president, 
Prof. J. J. Abel, formerly professor of pharmacology 
in Johns Hopkins University, will be “On Poisons 
and Disease, and some Experiments with the Toxin 
of the Bacillus t*tani'\ On December 30, Prof. 


Harlow Shapley, director of the Harvard Observa¬ 
tory, will be presented with tho Rumford medal of 
the American Academy of Arts and Sciences ; his 
address on this occasion will be entitled “The 
Anatomy of a Disordered Universe 1 ’. The vioe- 
presidential addresses in the several sections will be 
delivered by the following : A (Mathematics), Prof. 
H. H. Mitchell, University of Pennsylvania; B 
(Physics), Prof. D. L. Webster, Stanford University ; 
0 (Chemistry), Prof. F. C. Whitmore, Pennsylvania 
State College ; D (Astronomy), Dr. P. W. Merrill, 
Mount Wilson Observatory; E (Geology and 
Geography), Prof. W. H. Hobbs, University of 
Michigan ; F (Zoology), Prof. A. S. Pearce, Duke 
University ; G (Botany), Prof. H. L. Shantz, Univer¬ 
sity of Arizona ; H (Anthropology), Prof. C. H. 
Danforth, Stamford University; I (Psychology), 
Prof. W. S. Hunter, Clajk University ; K (Social 
and Economic Sciences), Prof. W. F. Ogburn, 
University of Chicago ; L (Historical and Philological 
Sciences), Dr. W. G. Leland, American Council of 
Learned Societies ; M (Engineering), Prof. D. 0. 
Jackson, Massachusetts Institute of Technology ; 
N (Medical Sciences), Prof. C. R. Stockard. Cornell 
University; O (Agriculture), Dr. J. H. Gourley, 
Ohio Experiment Station; Q (Education), Prof, 
S. A. Courtis, University of Michigan. 

Announcements 

The following officers of tho Royal Society of 
South Africa have been elected for 1934 : President , 
Dr. A. W. Rogers ; Treasurer , Dr. L. Crawford ; 
General Secretary , A. J. S. Goodwin ; Editor , Prof. 
R. S. Adamson ; lAbrarian, Prof. E. Newbery. 

“Classics of Science” is the title of Catalogue 29 
of Messrs. E. P. Goldschmidt and Co. Ltd., London, 
W.l. Its 220 items contain many raro and important 
original editions of works outstanding in the progress 
of scientific discovery. Some early books on 
astronomy, optics and magnetism are of special 
interest. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—An 
assistant lecturer and demonstrator in geology in the 
University College of South Wales and Monmouth¬ 
shire—Tho Registrar, University College, Cardiff 
(Jan. 1). An inspector for the purposes of the Diseases 
of Animals Acts, 1894-1927, in the Ministry of 
Agriculture and Fisheries—The Secretary, Ministry 
of Agriculture and Fisheries, 10, Whitehall Place, 
London, S.W.l (Jan. 4). A water engineer at 
Liverpool—The Town Clerk, Municipal Buildings, 
Liverpool, 2 (Jan. 9). Examiners and assistant 
oxaminers for the School Certificate Examination 
of the Central Welsh Board—The Clerk to the 
Central Welsh Board, Cardiff (Jan, 12). A plant 
pathologist at the Waite Agricultural Research 
Institute, Adelaide—The Secretary, Universities 
Bureau of the British Empire, 88a, Gower Street, 
London, W.C.l (Jan. 15). A special lecturer in 
aeronautics in University College, Hull—The Prin¬ 
cipal. 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers o/, rejected manuscripts intended for this 
or any other part of JJatttbe. No notice is taken 
of anonymous communications .] 

Sources of Atmospherics and Penetrating Radiation 

Simultaneous directional observations have been 
made of the arrival of atmospherics and of penetrating 
radiation, using a wireless cathode-ray direction 
finder and a pair of Geiger-Muller counters. The radio 
installation was the standard frequency-conversion 
direction finding apparatus 1 developed and used at 
the Radio Research Station, 
Slough, for investigations of 
the direction of arrival of atmo- 
spherifis. The arrival of on 
atmospheric from a particular 
direction is indicated by the 
momentary deflection of the 
beam of a cathode-ray oscillo¬ 
graph in a corresponding di¬ 
rection, and is recorded photo¬ 
graphically on film moving 
continuously in a vertical 
direction at a speed of 1 *25 
cm. per second. The counters 
recording penetrating radiation 
were arranged to receive par¬ 
ticles coming from an easterly 
direction. Simultaneous dis¬ 
charges of the two counters were 
selected and used to impress a 
small unidirectional deflection 
on the beam of the oscillograph 
used in the direction finder. 

In tho accompanying figure 
is shown a sample length of 
film enlarged threo times. The 
vertical direction oorres|>onds 
to tho north-south lino. Near 
the middle of tho record iB 
seen the unidirectional impulse 
indicating tho arrival of penetrating radiation. 
Before and after it are atmospherics from different 
directions. 

In runs lasting 960 minutes a total of 407 
coincident discharges were observed and atmo¬ 
spherics were recorded at a mean rate of 4*21 
per second. An analysis of the data obtained 
shows that:— 

(a) The number of coincidences between the 


ratio of the moan rate of incidence of atmospherics 
in the interval under consideration to tho mean 
rate. 

Each of the quantities c should be unity if there is 
no correlation between the arrival of penetrating 
radiation and atmospherics. 

In each interval before the arrival of penetrating 
radiation the factor does not differ from unity by 
more than probable error. But in the two seconds 
immediately following, there is an excess amounting 
in the first case to about times probable error, and 
in the second case to twice probable error. The 
interval, 2-6 seconds following, shows no such 
excess. 

If, as we believe, atmospherics come from 
thundercloud discharges, our results are in agree¬ 
ment with those of Schonland and Viljoen 1 who 
found that tho number of discharges of a single 
counter is greater in a small interval before a lightning 
flash than during a similar interval afterwards. 
They also support the original theory of C. T. R. 
Wilson 8 that “runaway” electrons are projected 
upwards from tho intense fields in thunderclouds and 
are returned to earth by the action of the earth’s 
magnetic field. On the other hand, we have no 
evidence of simultaneity of incidence of atmospherics 
and ionising particles as was observed by Sehonlarid 
and Viljoen. 

The whole of the observations of Sohonlaiul and 
Viljoen were made on thunderstorms within a distance 
of 70 krn. The present observations wore made in 
south-east England on quiet autumn days when the 
atmospherics originated at much greater distances, 
the sources of thoso on which measurements wore 
made being possibly at distances between 2,000 and 
3,000 km. It is probable that particles produced 
during a lightning discharge (that is, during a time 
of decaying moment) would be of lower energy than 
those producod immediately before a flash, when the 
potential difference is a maximum ; the absence of 
coincidences betwoon tho arrival of atmospherics and 
penetrating radiation would then be due to our being 
beyond the area within which these particles of low 
energy are bent back to the ground by the earth’s 
magnetic field. 

It was hoped that the directional observations 
would indicate the location of those storms effective 
in producing the relation between atmospherics and 
penetrating radiation indicated above, but sufficient 
data have not yet been accumulated to give definite 
information on this point. 

We are indebted to the Director of the National 
Physical Laboratory for permission to use the cathode- 
ray direction finder at the Radio Rosearch Station, 
Slough, and also to the staff of the Radio Department 
of the Laboratory—in particular Mr. R. A. Watson 
Watt and Mr. J. F. Herd—for 
so generously putting their ex¬ 
perience of tho instrument at 
our disposal. 

E. V. Appleton, 

E. G. Bowen. 



Before 

After 

Interval 

2-6 sec. 

1-2 soc. | 0-1 sec. 

0-1 sec. | 1-2 sec. ) 2-5 sec. 

c \ 

1*007 ±0*015 

1 024 ±0*030 ( 1 *007 ±0 029 

l*080 ±0 0ai 1*062 ±0-028 1 000 ± 0*012 


N 



arrivals of atmospherics and penetrating radiation is 
oo greater than would be expected from a chance 
distribution. 

(6) In the intervals 0-1, 1-2 and 2-6 seconds 
before and after the arrival of penetrating radiation 
the iates of incidence of atmospherics are as exhibited 
in the accompanying table, where the factor c is the 


King’s College, 
London, W.C.2. 
Dec. 9. 


1 Watt awl Herd, J , I nit. Site, Eng., M, 611: 1926. 'The Cathode- 
Bay Oscillograph In Radio Research'*, n.M. Stationery Office, 193S. 
1 Schonkuid *utl Viljoen, Proc. Hw. Sec., A, 140, 314; 1933. 

• Wilson, Proc. Comb. Phil . Soc SO, 534 ; 1925. 
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Cystine Requirements of Fleece Growth 

The considerable Bulphur content of clean wool, 
and its presence substantially in the form of a cystine 
nucleus, has led to much inquiry into the question 
of cystine being a limiting factor in wool growth. 
Various estimates of tho cystine requirement for the 
fleece production have been made, on the assumption 
that this is given by the quantity of cystine recover¬ 
able in tho wool. 

Of the total cystine intake, a certain proportion 
is katabolisod, and metabolised other than in follicle 
activity, but certain estimates have indicated that 
the total intake so nearly roaches the wool cystine 
yield (and in some estimates is actually exceeded 
by it), that Riming ton ami Bokkor 1 have suggested 
that the sheep is an exception to the generally 
accepted view that cystine must be preformed in 
the animal diet. This is rejected by Woodman and 
Evans®, who claim that their pasturo analyses, 
quoted by Rimington and Bekker, provide, on their 
interpretation, an adequacy of cystine for the clean 
wool yield. 

It seems clear that tho present available methods 
for cystine estimation, as applied to foodstuffs, are 
too uncertain to permit of any definite conclusion 
on this fundamental point. Also it has apparently 
not boon realised that it is fallacious to regard the 
cystine content of tho wool as being identical with 
that utilised by tho follicle population, so tliat it cannot 
therefore be regarded even as a minimal requirement. 

The follicle mechanism is as much concerned in 
elaborating the inner root sheath as the fibre proper. 
In fact, on the cystine gradient postulated by us®, 
the inner root sheath would have priority in call 
upon tho cystine supply. This inner root sheath is 
dissipated by fragmentation, and goes to join other 
products, for example, wool fat and suint, which 
form tho non wool fraction of the whole fleece, and 
is therefore excluded from the chemical analysis of 
the clean wool. 

With certain observed coses of diminished fibre 
growth, accumulation of this inner root sheath 
material (no doubt contaminated with ordinary 
epidormal ‘scurf’) has occurred, which has provided 
sufficient material for qualitative tests. It gives, 
with Sullivan’s reagent and tho lead acetate test, 
strongly positive reactions for cystine. (Also tho 
Pauly test reacts positively for tyrosine.) 

It is hoped to determine with more precision the 
cystine content of this material ordinarily lost; 
meanwhile, however, it would not be unreasonable 
to assume that it is at least no less than that of tho 
fibre proper. 

In any event, the cystine absorbed in inner root 
sheath formation, and ultimately disappearing from 
the food cystine-wool cystine balance sheet, becomes 
significant in a degree depending upon the relative 
rates of production of inner root sheath and fibre. 
Approximate estimates of these relative proportions 
are being sought. A T Kino 

Textile Department, 

The University, 

Leeds. 


J. E. Nichols. 


Wool Industries Research Association, 
Torridon, Leeds. 

Nov. 15. 


1 Rimington and Bekker, Nature, 180. 687, May 7, 1082. 

1 Woodman and Evans. Nature. 180, 1001, Deo. 81, 1982. 
* King and Nichols, Tran*. Farmw Hoc., 88 , £78 ; 1988. 


Acceleration of Tissue Respiration by a Nitrophcnol 

Whilst it has been known since 1885 that certain 
nitrophenols can cause a remarkable increase in the 
metabolism of the whole animal, tho mechanism of 
this action is still little understood. Experiments 
with perfused limbs led Magne, Mayer and Plantefol 1 
to tho view that 1:2: 4-djnitrophenol (’thermo 1’) 
causes a direct stimulation of cellular oxidations with 
increased carbohydrate consumption. Proof of this 
idea is now given by tho experiments described 
below, in which it is shown that a nitropbenol can 
cause a large increase in the respiration of thin slices 
of surviving rat tissue when added in suitable con¬ 
centration to the medium in which they are respiring. 

The measurements were made in the Haldane- 
Bareroft-Warburg apparatus, and respiratory quot¬ 
ients were dotonninod in bicarbonate-containing 
Halt, solutions by the method of Dickens and Simer*. 
The nitrophenol used was 4 : 6-dinitro-o-cresol, this 
being pharmacologically *tho most active body of 
this type so far tested (Dodds and Pope*), 

Dinitro-c-cresol increases the respiration of sur¬ 
viving kidney tissue. According to Barron®, only 
those tissues which have an aerobic glycolysis show 
an increased respiration in the presence of the 
reversible dyestuff methylene blue. Kidney has a 
very low aerobic glycolysis, and its respiration in 
glucose is slightly decreased by methylene blue. 
Vet dinitro-o-crosol in 10 6 m. concentration will 
caiiHo increases of respiration up to 80 per cent with 
kidney in lactate-containing phosphate media. The 
respiration is maintained at the increased value for 
at least one hour following addition of the nitro- 
body. Under these conditions, the Qot may rise to 
so high as 60. that is, to about double the normal 
value for rat retina in glucose. Respiratory quotient 
determinations show that the extra oxygen uptake 
caused by the presence of the nitro-body represents 
complete oxidation of foodstuff, as is shown by the 
following experiment with rat kidney shew in 
lactate'-containing bicarbonate medium : 

RQ- Oo. 

Control 0 78; 0-78(duplicates) -28 7; -29-6 —3 4; -4-6 

With 10-‘ M. 

dlnitro-o-creaol 0*87 ; 0*86 (duplicates) -40*0; -40-7 -8 6; -8*0 

Taking moans or tho duplicate determinations, the 
extra oxygen uptake due to the dinitro-o-cresol was 
Qot “ 17-2; whilst the extra carbon dioxide pro¬ 
duction was Qco* — 17*2. Hence the extra oxygen 
burnt the metabolite at R.Q. unity. With rat brain 
cortex, which normally lias R.Q , unity, the respiration 
was still maintained at a carbohydrate quotient 
when the oxygen uptake was increased about 40 
per cent by dinitro-o-ereHoI. Respiration is also 
increased in pyruvate-containing media, being main¬ 
tained at the theoretical R.Q . for pyruvate oxidation 
( 1 * 2 ). 

The respiration of kidney in the presence of 
glucose is increased in bicarbonate but not in phos¬ 
phate-containing media. Whilst work is being under¬ 
taken to elucidate this surprising difference, it should 
be mentioned that Friodheim* found with pyocyanine 
quite the reverse effect. With this catalyst the 
respiration of kidney was increased in phosphate but 
not in bicarbonate Ringer, but the magnitude of the 
increase is not stated. 

10 8 m. appears to be roughly the optimal con¬ 
centration for dinitro-o-cresol. With 1Q~ 4 m. and 
higher concentrations the respiration is inhibited. 
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Ah to the mechanism of the action of this nitro- 
phenol, nothing can at the moment be said. On the 
other hand, tlie experiments lead us strongly to the 
view that normal tissues, even when saturated with 
oxygen, have their respiration limited by the oxygen- 
transfer catalysts and not by the substrate-activating 
enzymes. 

The action of dinitroo-cresol on tumour tissue, 
that is, tissue with defective carbohydrate oxidation, 
is still under investigation. 

10. C. Dodds. 

G. D. Gbevtixk. 

Courtauld Institute of Biochemistry, 

The Middlesex Hospital, London, W. 1. 

Doc. 5. 


Thus the momentum relation is violated by the 

quantity p' in every process. Taking into account 
that the wave-lengths of the electrons assumed to be 
produced are comparable with the dimensions of the 
region whom the production takes place, it is seep, 
without detailed calculation, that the angle between 

p and p f will be statistically distributed uniformly in 
all directions. 

It may bo noticed that (1) applies even to the change 
of statistics occurring during the p-decay process if 
A is understood to symbolise the statistical character 
of the particles in question. 

(2) can be checked with the experimental data 
available for both sides of a radioactive branch : 


1 Ann. PhptM.. 8, 1 ; 1032. 

1 Biochm ». J., 88, 073 ; 1931 . 

* 1m mW, Auu. 12. 1033, p. 352. 

4 J. Exp. AfW., 68, 447 : 1030 . 

• Nfftvruw., 80, 171 ; 1932 % 


Conservation Laws and p-Emission 

Thk recent development of Dirac’s theory of the 
electron has made it possible to compare the radio* j 
active p-transformation with a process in which a 
pair of differently charged electrons is produced in 
the neighbourhood of the nucleus, the positive of 
which is captured in order to incroase the nuclear 
charge by one unit. In addition to an investigation 
on this kind of process, which has already been 
described 1 , a more general application of the con¬ 
servation laws, characteristic for the theory, may 
now be described. 

If A be a mochanical quantity for which a con¬ 
servation law is expected to hold, and A A the 
difference of the respective quantities roforring to 
the initial and the final state of the nucleus being 
transmutated by p-decay ; let A refer to the negative, 
and A f to the positive electron assumed to be pro- 
* duced in the process ; then the conservation law 
takes the form 

A A --- A{ + )A' (1) 

(1) corresponds, however, only formally to a con¬ 
servation law. The quantity A' corresponding to the 
positive electron assumed to bo captured by the 
nucleus is lost. (It haH been suggested that the 
quantities A' be ascribed to an unknown particle | 
which it is proposed to call a ‘neutrino’. There is, 
however, at present no need to assume the real 
existence of a neutrino, and the assumption of its 
existence would even be an unnecessary complication 
of the description of the P-decay process.) Applying 
(1) to the energy relation, then 


AE - W + W' > 2 me 9 , (2) 

where the energy W and W' of the negative and 
positive electrons is understood to include the rest 
energy me 1 , and A E represents the energy difference 
of the two nuclei. (2) evidently describes a con¬ 
tinuous spectrum of the energy W, varying betwoen 
the limits mo* and AE—mc 1 * It is easily seen, from 
the relation W* > me 1 , that in every process an 
energy loss takes place which is greater tlian the rest 
energy of an electron. 

Applying (1) to the momentum balance of the 
process, we obtain 


Ap « p + p' 



According to (2). we obtain for both sides of the 
branch 


(W + W' + E lt )ca> - (K +- W + W')cc"i) (4) 


Though the energy sot froe by the CC'D and the 
CC"I) transmutation will as a rule be different, the 
same value would be expected on both sides of the 
branch, if the upper energy limits of the respective 
P-spectra are introduced. The experimental data for 
the thorium branch have been recently discussed by 
Ellis and Mott 8 and have been found to agree with (4). 
For the other branches the upper energy limits are 
not all measured, but can be roughly obtamed from 
the rates of decay by extrapolation of the two curves 
measured by Sargent* and taking into account the 
favourable case of the two possibilities. 


Radium-branch ; 

RaC - RaC' - 3-2xl0* 
Ra r -■ Ra 1> - 7-HxlO* 


RaC * lUCr - 5 5x10* 
Ra C' - Ra D - 6 0 x 10* • 


11 0 x 10* e. volt* 10 ’6 x 10* e. volte 


Actinium-branch : 

Ac C * Ac O' - 0-4 x 10* t Ac 0 • * Ac tT - 6-7 x 10* 
Ac 0' - Ac D - 7 -5 x 10* Ac C" - Ac 1) - 1 *6 x 10* 


7 9 x 10* «. volt* 8 -2 x 10* c. volte 

♦ Extrapolated from Sargent's second curve <Ra K, etc.) 
t Extrapolated from lament's first curve (Ra B, etc.) 


This agreement can be regarded as an argument 
in favour of the relations (1) and (2), though our 
relations are more general than tho usual form of the 
conservation laws. In order to obtain, however, the 
shape of the continuous p-spectra, a more detailed 
investigation is required, which has been given in the 
theory quoted above and also gives an interpretation 
of Sargent’s curves. 

Applying (2) to the p-branch of uranium X lf sug¬ 
gested by soveral authors, wo find a striking dis¬ 
agreement of the energy values on both sides of the 
branch. This seems to confirm the view that uranium 
Z may not be a branch product, but a derivative of 
a still unknown isotope of uranium. 

G. Beck. 

Institute of Theoretical Physios, 

University, Copenhagen. 

Nov. 13. 


i Beck and Sitte, Z . Phvt., 86, 105: 1988 : Beck, Z. PA|»., 88, 
98il0a3: Sitte, Phya. Z. t 84, 627 ; 38. 

• Woe. Roy, Hoc,, A, 141, 602 ; 1983. 

• Proc. Rop. 8oc. t A, 189, 659 ; 1933. 
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Remarkable Optical Properties of the Alkali Metals 
Wood 1 has shown that the alkali metals become 
highly transparent in the ultra-violet region, there 
being for each metal a definite wave-length above 
which the metal becomes opaque, Kronig 1 has used 
the quantum theory of the optical properties of 
metals previously developed by him* to account 
qualitatively for the phenomenon, and has suggested 
that it is duo to the absorption bands caused by the 
periodicity of the lattice. Hill 4 has made a similar 
suggestion. The purpose of the present note is to 
show that if the electrons are treated as free (moving 
in no field), we can not only account qualitatively 
for the phenomenon obsorved by Wood, but also can 
predict correctly the approximate values of the 
critical wave-length. We may deduce that the 
influence of the absorption bands is small. 



KlQ. 1. Reflectivity of a metal using the free electron gas model. 


Kronig has shown that, for free electrons, quantum, 
and classical theories give the samo result; and, 
moreover, that for the frequencies in question the 
resistance of the metal can have little influence, since 
the time between collisions of the electrons with the 
lattice (greater than 1(H 4 sec.) is greater than 
the period of oscillation of the electric field. We 
thus have for the polarisation P of the electron gas : 

P - - (AV/4TC*mv») E\ 

where N is the number of electrons (or atoms for 
the alkalis) per unit volume, v is the frequency of 
the light, and E is the effective field (not E -f 4 tt/3 P , 
as in the theory of the polarisation of a dielectric, of. 
Tonks, Nature, July 15 and Nov. 4, 1933, pp. 101, 
710, or Norton, Nature, Oct. 28, 1933, p. 676, who 
discuss the polarisation of the Heaviside layer). 
The dielectric constant c is then 

c ~ 1 — A r f*/jrmv* 

There is a critical frequency v 0 or wave-length X* 
when c is zero, that is, at 

v i* — ( C A*)* ~ Ne*/mn (1) 

When X > X a , light is totally reflected, and when 
X < X* the proportion R of light reflected is 



where n, the refractive index, is equal to c 1 /*. The 
dependence of R upon X is shown in Fig. 1, and has 
the general characteristics found by Wood. 

The point X 0 in the spectrum at whioh trans¬ 
parency commences is given by Wood as follows : 
Cs, 4400 A. ; Eb, 3600 A. ; K, 3150 A. ; Na, 2100 A. ; 
Li, 2050 A. Equation (1) gives for X® the following 
values : Os, 3600 A. ; Rb, 3200 A. ; K, 2900 A. ; 
Na, 2100 A. ; Li, 1650 A. 

Clarence Zener. 

H. H. Wills Physics Laboratory, 

Bristol. 

Nov. 11. 

1 Wood, Natorb, 131, 582, April 22, lO&t Phy*. Rev,, 44, 353; 
1938. 

• Kronig, NaTURK, 182, 601, Oot, 14, 1933. 

4 Kronitt, Proe. Hoy. Hoc A, 184, 409; 1929 ; 188. 256 ; 1931. 
♦Hill, Rev, Sci. Inst 4, 525; 19,*3. 


Raman Spectrum of Fluorobenzene 

Bradley 1 has studied the Raman spectra of 
CHFC1* and CF f Cl* f which appear to be the only 
fluorine compounds so far investigated. I have 
recently studied mono-fluorobenzene, and its Raman 
frequencies are found to be (in cm. 1 ): 

v H ^ 243(5), 424(1), 521(3), 617(3), 757(2), 

808(5), 1012(7), 1066(1), 1157(4), 1220(4), 
1275(1), 1413(1), 1600(5), 3074(7). 

The numbers within brackets indicate the approxi¬ 
mate intensities in arbitrary units. The prominent 
frequency of 1220 om. 1 seems to be characteristic 
of the aromatic C — F binding. This value agrees 
well with vr *=-- 1236 cm. 1 calculated, in the well- 
known manner, from the corresponding heat of 
dissociation. 

Another characteristic feature of the spectrum is 
the large shift of the two prominent benzene frequen- • 
cies 991 and 3063, produced by the fluorine substitu¬ 
tion ; indeed, the shifts are the largest so far noticed 
for these frequencies in benzene derivatives. 

N. Gopala Pai. 

210, Bowbazar Street, 

Calcutta. 

Nov. 12. 

1 Phv», R*v., 40, m ; 1932 . 


Molecular Orientations in p-Diphenylbenzene Crystal 
In reoent papers 1 we have shown how a correlation 
of the principal diamagnetic susceptibilities of an 
organic crystal with those for the molecules of the 
substance, offers a convenient method for deter¬ 
mining the orientations of the molecules in the 
crystal lattice. The crystal of p-diphenylbenzene, the 



structure of whioh has recently been analysed by X-ray 
methods by Miss Pickett 1 , is a very suitable substanoe 
for determination of molecular orientations by this 
method. The crystal belongs to the monoclinic 
system and is found by Miss Pickett to contain two 
molecules in the unit oell. The molecule has a centre 
of symmetry ; the three benzene rings lie in a plane, 
and their centres are in a line. 
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The principal magnetic directions of the molecule 
are evidently (1) along the line joining the centros 
of the three benzene rings, (2) along the perpendicular 
direction in the piano of tho rings, and (3) along the 
normal to the plane of the rings, The susceptibilities 
along these directions oan be calculated from tho 
known values for the benzene molecule (or from those 
for benzene and for diphenyl molecules) and are found 
to be 

K t - A r , = —91 
K, - -254 

respectively, in 10 * o.g.s. o.in.u. per gra. mol. 

The principal susceptibilities of the crystal are, in 
the same units : 

Xi -° 4 
Xl - ” 203 
-130. 

X, is the susceptibility along tho b axis ; tho X r 
axis, in the (010) plane, is found to lie in the acute 
angle (J, making an angle of 14*3° with the c axis. 

From these data tho orientations of the two 
molecules in the unit cell can be deduced in the same 
manner as was described for diphenyl in a previous 
communication 8 . It is thus found that the lengths 
of tho molecules lie in the (010) plane, in tho acute 
angle p, making an angle of 14-3° with the c axis, 
while the planes of the two molecules are inclined 
at -1- 55 (V J and — 50 O ’ respectively to the (010) 
plane. These values are in good agreement with 
the values 15-3° and ± 50° obtained for these angles 
by Miss Pickett from her X-ray data. 

K. S. Krishnav. 

S. Hanerjkk. 

210, Kowbazar Street. 

Calcutta. 

Nov. 15. 

1 Nature, 180, 313, Aur. 27, 1932; and 181, 653, May 6, 1933. 
Phil. Tran f„ A, 381, 235 ; 1933. 

■ Pror.. Roy . JSor., A, 143, 333 : 1933. 

* Phil. Trans., A, 881, 266 ; 1933, 


Reversed Fine Structure of the ot-Rays 

The fine structure of the a -rays, discovered by 
Rosenblum and studied by him and by Lord Ruther¬ 
ford and his co-workers, was explained by Gamow’s 
supposition that some of the a-particles escape from 
the nuclei with energies smaller than normal by 
certain discrete quantities. The difference of the 
energies remains in corresponding nuclei in the form 
of energy of excitation of other a-particles. As such 
excited os-particles are unstable, they fall to the 
ground-level and radiate the surplus of < energy as 
y-quanta. 

Suoh excited a-particles can not only fall to the 
ground-level, but have also a certain probability of 
penetrating the potential barrier. By this means 
they give rise to groups of a-rays wjth energies greater 
than normal by the same quantities by which the 
energies of the fine structure groups of the preceding 
nuclei wore less than normal. Such reversed fine 
structure groups can form only a small part of the 
main group, for oil the elements that produce such 
phenomena (that is, all the elements following those 
that show fine structure) have comparatively small 
decay constants, and the probability of escape from 
the excited levels of nuclei must be much smaller for 


the excited a-particles than the probability of falling 
to the ground-level with emission of y-quanta. 

The relative intensity of the ‘reversed 1 group is 


whom P is the proportion of the excited nuclei (or 
tho relative intensity of the corresponding fine 
structure group of the preceding element), L' is the 
decay constant of tho excited a-particles (calculated 
from the Oamow-Houtermans equation) and g(v) is 
tho probability of emission of y-quanta of frequency 
v, which according to Taylor and Mott is nearly pro¬ 
portional to V z for dipole radiation and to F 6 for 
quadrupolo radiation. 

For example, the fine structure group of An must 
give the reversed group of AcA with relative intensity 

3 *2 x ID 3 

N ~ 0-23 —Jpu ~ ~ 0-Sx 10~*. (This value was 

obtained by assuming for calculating ly that the 
radius of tho excited level is tins same as that of the 
normal one ; as actually it is greater, this value gives 
only the lower limit.) This intensity is not far beyond 
the sensitivity of modem methods. 

A. Podessitsky. 

Ra<liurn Institute 
J Am in grad. 

Nov. 4. 

Change of Orientation of a Barnacle after Meta¬ 
morphosis 

It is known that immediately after settlement, 
the eypris larvae of the acorn barnacle can move 
about lor a short time before they metamorphose ; 
and that they tend to collect in cracks along which 
their Jong axis is usually orientated. I am not aware, 
however, of any record of a change of orientation 
occurring once the larva has metamorphosed. 



(a) ( 6 ) 

Fio. 1. (a) x 6. (6) x 4, 


I obtained recently a specimen of Balanus 
impromptus , Darwin, var. assimilis, which was 
growing in the gloss outlet pipe of one of the aquarium 
tanks hen*. The base of the barnacle, togothor with 
its radially running pores, was clearly visible through 
tho glass (Fig, la), and these pores were curved 
instead of, as normally, straight. Now since each of 
these pores corresponds with a parietal pore in the 
walls, and since tho basis, which is added to at the 
edge only, cannot rotate on the substratum to which 
it is attached, it follows that the lower edges of the 
walls must have rotated as the animal grew. Further, 
since the parietal pores in the walls wore vertical 
and not oblique, it follows that the whole wall, up 
to the apex, must have rotated correspondingly— 
in this case through about 90°, 

Of seven specimens of this variety from the plaice- 
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hatching apparatus, only one showed straight radial 
pores in the base. Several had grown on a curve to 
a certain point, and then assumed a straight radial 
direction : but it is remarkable to note that the 
change was abrupt and not gradual. Part of one of 
these specimens (in which the centre was slightly 
damaged) is shown in Fig. lb . 

Finally a number of specimens of the typical form 
of this species from an outside pond were examined, 
and all had normal straight basal ..pores. 

There seems to be a definite correlation between 
this change of orientation and the situation of the 
animal in a current of water of constant direction of 
flow. The specimen shown in Fig. la soems from 
the orientation of the earliest visible part of its 
shell to have settled with its long axis along the 
tube, that is, in line with the current. This is con¬ 
sistent with the elongated shape of the larva. When 
examined it had swung through almost a right unglo 
so as to lie across the current. 

The following table shews the mean angular devia¬ 
tion from the direction of flow of the current, in 
relation to size, for 102 specimens from the edges 
of boards in the hatching ponds which wort 1 * subject 
to an intermittent current of constant direction. 


Length in nun. . . 

0 1 

1-2 

" 

2-3 

3-4 

4-5 

No. of specimens 

6 

_ 

64 

60 

26 

6 

.. - - ■ j 

Mean deviation j 

from current . . ( 

27 

j 

I 49° j 

| 

I 60° ! 

j 75° i 

70° 


Some of these specimens were removed, and most 
showed curved growth in the base. A sample from 
the flat side of the boards where there was no current, 
showed no change of orientation in the larger indi¬ 
viduals, and straight radial basal growth in all cases. 

From these considerations it would appear that 
if a barnacle larva settles in a steady stream of 
water, it tends to attach itself so as to lie along the 
current, but immediately after metamorphosis it 
commences to rotate, and continues to do so until 
it lies across the current, in which position it then 
remains. 

Hilary B. Moouk. 

Marine Biological Station, 

Port Erin, I.O.M. 

Nov. 10. 


Electromagnetic Mass 

By tin* modifications of Maxwell's field equations 
recently proposed 1 it is possible to revive the old 
idea of the electromagnetic origin of inertia. The 
mass of the electron can then be calculated from its 
charge and the constants of the field equations (the 
velocity of light c, and the absolute field a 1 ). It 
can be shown that the Lorentz equations for the 
motion of an electron in an external field are approxi¬ 
mately true, and that the energy is given by me*. 
(The disagreement of those (pi anti ties stated in the 
Royal Society paper referred to above turned out 
to bo a mistake.) The tensor S, the components of 
which are Maxwell's stresses, density of momentum 
and of energy, can be represented in two different 
forms, one using the Lagrangian, 

L - o-» {] - fl 4- - E •) ]* }, 


the other the Hamiltonian, 

h - a-* {[i 4- o*(B* e*)yi - i}, 

where E is the electric and B the magnetic field 
vector. For oxample, the 44-component of S, 
representing density of energy, is given by 

S 44 - L + BE ^ - (H + HB), 


whore the vectors H t D are connected with B, E by 

„ „ W' „ sh _ m 

H =- D - or B - jg, E - 

For an electron at rest (H -= B ~ 0) tho mass m is 

related to tho total energy by the equation 

e* 


4 


H dV - Je(p(0) « 1*2361 


where r 0 ~ y/ae and 


TC 

*rf 


9(0) 


e r dx e 

Vl+V 4 r 0 J y/\ 


da e 

., T . — I-W4J 

J sin*a r Q 


is the value of the potential at the centre of the 
electron. By integrating the conservation law for S, 
we obtain the Lorentz equations of motion for externa! 
fields which contain only those wave-lengths which 
are largo compared with r 0 . 

From this it follows that Dirac’s wave equation is 
the adequate expression for the quantum-mechanical 
laws of motion of the electron in oxtemal fields of 
this kind. Further, the mass appears here to be self- 
energy which justifies tho suppression of tho corre¬ 
sponding terms occurring in the quantum mechanical 
laws of interaction of several particles. 

Max Bohn. 

L. Infklt). 

246 Hills Rood, 

Cambridge. 

Dec. 4. 

* Nature, 182, 2S2, Aug. 19, 19H3. Proc. itoy. Sac., In tlio prw*. 


Raman Spectrum of Heavy Water 

(By Cable) 

The Raman speotrum of heavy water has been 
obtained by 2536 excitation of 8 e.c. of 18 per cent 
heavy water in a quartz tube 35 cm. in length in 
contact with a quartz mercury vacuum tube. Two 
Raman bands were obtained with an intensity ratio 
of one to four, the now one having a mean wave¬ 
length of 2713 A. due to water molecules containing 
one atom of heavy hydrogen. The frequency dif¬ 
ference was 2577, against 3420 for ordinary water. 
Cross and Van VIock (J. Chem , Phya, t June) have 
calculated a Raman frequency difference of 2720 for 
heavy water vapour, but a lower value is to be 
expected for the liquid, which Dieko has calculated 
as agreeing with my value within four per cont. 
Them appeared to be slight indication of the band 
due to molecules containing two atoms of heavy 
hydrogen, but the faint continuous background made 
any certain measurements impossible. The heavy 
water was prepared by John W. Murray, of the 
Department of Chemistry. 

R. W. Wood. 

Johns Hopkins University, 

Baltimore, 

Dec, 16. 
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Research Items 


Kent's Cavern. In “The History of Kent’s Cavern, 
Torquay”, by Mr. H, G. Dowie (W. F. and J. W. 
Powe, Kent’s Cavern, Torquay), an account is given 
of the stratification of tJnH important station, which 
supplements previously published information in the 
light of recent excavation. The oldest known deposit, 
as yet incompletely examined, appears to bo a silt 
passing below the breccia in the Bear’s Den and else¬ 
where. So far as known, it is almost barren of 
animal and human remains. Of the same phase is 
a floor of stalagmite completely broken up by later 
disturbance. Then billows the deposit of ‘breccia’ 
divided into two distinct deposits, a concreted bono 
bod anti an incoherent grit, the latter nearly barren. 
The deposit known as the Middle Stalagmite floor 
was followed by a period of disturbance, carrying 
in the cave earth containing a fauna consisting of 
hyienas and their prey. Above that, during a period 
of calm, the Upper or Granular Stalagmite floor was 
formed, on which accumulated the Black Mould, 
in part perhaps of a^oliun origin, contain ing the 
remains of existing sjiccios of animals. There would 
appear to have been throe periods of calm, during 
which the stalagmite was laid down, and throe 
periods of disturbance, during which the principal 
deposits wore introduced into the cavern. Of 
the artefacts which have been found in the cave, 
the Chollean tools art? probably very early, and 
show no very considerable evolution beyond tho 
prototypical rostro-carinate. They seem to belong 
to tho deposits of tho subterranean river rather than 
to tho incoherent grit with which they were swept 
up. They may be claimed as older than-any imple¬ 
ment so far discovered in any cave in Europe. 

Population Map of Great Britain. A map showing the 
density of population in Great Britain on tho basis 
of the 1931 census is being published by the Ordnance 
Survey in two sheets, price 1#. 6d. oach, and the 
northern shoot has been issued. It covers tho whole 
of Great Britain north of lat. 54°, that is to say, 
the country north of a line from Morecambe Bay to 
Bridlington Bay ; Ireland and the lslo of Man are 
left blank. The Shetlands appear as an inset. The 
scale is 1 : 1,000,000 and the foundation map is in 
the stylo of tho international map of that scale. 
Density of population is shown by white (0 to 1 
per square mile) and eleven tints of deepening colour 
ranging from light brown through darkening browns 
to dark greys and black. The last is for ‘very con¬ 
gested’ population of 70,800 or more per square 
mile. The colour printing is excellent and on this 
relatively small scale tho tints give a satisfactory 
impression of gradations. Place names, in black, 
used with wise discrimination and names of water 
features, in blue, avoid any suggestion of crowding 
even in the most densely populated areas. County 
boundaries are shown but county names are given 
only in an inset. Marginal numbers and letters 
provide index facilities. 

Nesting Season of Birds in relation to Food. It would 
appear that the span of the nesting season amongst 
birds may bear some relation to the nature of their 
food. At any rate, three years’ intensive observa¬ 
tions in Butte County, California, have led William 
B‘ Davis to these conclusions (Condor, 35, 151; 1933). 


Nosting activities begin in February, roach their 
peak in the last two weeks of April and decline 
rapidly after May 15. The flesh-eating birds as a rule 
began nesting first and had tho longest span of 
nesting season ; vegetable and seed-eating birds, 
as a group, began nosting last and had the most 
concent rah m! span of season ; and omnivorous and 
insect-eating birds wore internrKHliato in both these 
respects. The order in which the four groups followed 
each other in nesting activities suggested that a 
positive correlation existed between the availability 
of food used for young birds and the time of nesting. 

Sheep Blowfly in Australia. Blowflies, directly and 
indirectly, are among tho most serious afflictions with 
which the Australian pastoralist has to contend. In 
bad years those insects entail losses upwards of 
£4,000,000 per annum. Under the title “The Sheep 
BlowUy Problem in Australia. Report No. 1” a 
comprehensive account of the whole subject, edited 
by Drs. R. J. Tillyard and II. R. Seddon, has recently 
been issued by the Council for Scientific and Industrial 
Research acting in conjunction with the Now South 
Wales Department of Agriculture. This report brings 
the latent information together and includes both 
published and unpublished observations made by 
numerous investigators. The great frequency of the 
blowfly trouble is attributed largely to (1) the breed¬ 
ing of a type of merino sheep that is specially sus¬ 
ceptible to attack and (2) to the accidental intro¬ 
duction and spread of the fly Luciliu cuprum* which 
is responsible for most of the primary infestations on 
the sheep. The report lays stress on the fact that 
sheep blowflies are divisible into primary and second¬ 
ary species. Primary flies initiate the attack on 
tho living sheep, whereas secondary flics. follow 
after the attack of tho primary species, although 
tho effects may be even more severe. Notwithstanding 
the large amount of investigation already done, tho 
problem is still to a largo extent unsolved, and 
an extensive scheme for future work has boon 
adopted. 

Life-History of Ambystoma . U. K. Noble and M. K. 
Brody ( Zoologica , Scient. Contr. New York Zool. 
Soo., vol. 11, No. 8, 1933) record observations on 
tho life-history of tho marbled salamander, Amby¬ 
stoma opacum, which lays its eggs under leaf mould 
or other cover in situations which will bo flooded 
by the winter rains. The breeding female is not at 
horn© in the water and will drown if confined in 
water. An account is given of tho behaviour of the 
males and females at the brooding time and the 
spormatophoro is described as being about 5 mm, in 
height, 2 nun, wide at the base and having a quad¬ 
rangular summit. The female lays about 150 eggs, 
each of which has four capsules and can withstand 
desiccation without destruction. After laying, the 
female usually remains with the eggs for a period of 
at least several weeks. Eggs hatch on land as woll 
as in water; moisture facilitates development. 
Hatching is accomplished by the digestive action of 
a series of unicellular glands scattered over the head 
of the embryo. The terrestrial stage in the life cycle 
of A . opacum is an adaptation permitting the species 
to compete successfully in the same region with 
other species of Ambystoma. 
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Chromosomes in Insect Eggs. Besides important 
observationn on vertebrate embryology and cytology, 
on tissue culture and on comparative anatomy, the 
report of the Department of Embryology in Year 
Book No. 31 of the Carnegie Institution of Wash¬ 
ington contains interesting summaries of work in 
progress on the study of chromosomes in entire eggs 
of insects. By applying the Feuigon reaction, Dr. 
C. W. Metz and Miss M. L. Schmuck have been able 
to stain the chromosomes so that they art' clearly 
seen in entire eggs of the fungus gnat (Sciara), This 
eliminates the elaborate sectioning tochniquo and 
adds to the accuracy with which their structure and 
relative position in the egg can be determined. Dr. 
A, M. Du Bois has found that, at the fifth cleavage in 
the egg of Sciara, one or two cliromosomoH remain in 
the middle of the spindle, are not included in the 
daughter nuclei, and eventually disappear. The 
supernumerary chromosomes may be eliminated in 
one cleavage or more ; they may bo seen to bo 
eliminated in the seventh, eighth or ninth cleavages. 
“Tliat any of these supposedly indispensable bearers 
of the genes may l>e t hus spared is a matter of great 
theoretical interest. The period during which the 
chromosomos are eliminated (fifth cleavage) is an 
important one, being the time at which the first two 
germ-cells differentiate and locate in the posterior 
end of the egg. From then on the germ cells divide 
actively hut no longer synchronously with the 
somatic cells.” 

Electrical Phenomena and the Rise of Sap in Plants. 

An account of the beneficial effects of external 
electrostatic and electromagnetic fields on the growth 
of certain plants has recently l>oen given by Marinesco 
(“Actual it^s scientific} uok et industriolles”, 37, Exposes 
de biophysique I, Hermann et Cie, Paris, 1932), in a 
brief review of research carried out by himself and 
other workers. Cornua'tod with the existence of a 
Helmholtz double layer in woody tissues, at the 
surface of separation of sap and cell wall (the sap 
being negatively, and the wall positively, charged), a 
series of interesting phenomena occurs. A potential 
difference placed across electrodes, cither inserted in 
the stem or even situated entirely outside the plant, 
causes a variation of the rate of flow of sap between 
relatively wide limits, according to the sign and 
magnitude of the applied potential difference. Tf tho 
higher electrode is positive with regard to the lower, 
then the flow of sap is increased considerably ; if 
the higher electrode is negative, then the flow is 
impeded and can even be reversed, while an alternat¬ 
ing e.m.f., applied across external electrodes, always 
causes an increase in the rate of ascent, by a process 
briefly explained in the paper. The most beneficial 
results arc obtained by intermittent treatment. The 
author has obtained experimental results which 
suggest that tho controlling factor in the normal 
flow of sap is tho natural atmospheric potential 
gradient. 

Tapioca in Malaya. The tapioca crop is important in 
many tropical countries, but its economic relations 
with the rubber plantations of the Straits Settle¬ 
ments and the Federated Malay States have called 
forth a monographic study by Messrs. V. R. Green- 
street and J. Lamboume (“Tapioca in Malaya”. 
Dept, of Agriculture, Straits Settlements and 
Federated Malay States General Publications No, 13, 
pp. 1-76 ; 1933). The history of the introduction of 
the plant Mcmihot utilis&ima into cultivation is 


traced, and the numerous varieties at present in 
commerce are described and classified in detail. 
Tapioca is grown on small-holdings and on large 
plantations, but its greatest importance lies in the 
fact tliat it can be used to fill up a rubber plantation 
in tho early stages. Indeed, it is possible to defray 
the cost of establishing a rubber plantation by grow¬ 
ing tapioca between the trees. Largo amounts of 
manure must be applied to the inter-crop, however, 
as it makes great demands on the soil nutrients. 
Tho manufacture of tapioca products is described, 
and tho economics of tho crop and the refined articles 
are discussed at length. Pests and diseases receive 
a short bvit adequate treatment, and an extensive 
bibliography is appended. 

Stocks for Rose Bushes. A paper of outstanding 
interest to rose growers and scientific gardeners 
appears in the Journal of the Royal Horticultural 
Society (“A Botanical Study of Rose Stocks”, by Miss 
J. Ferguson. Vol. 58, 7H. 2, pp. 344-371. Sept. 
1933), The history of rose culture is traced briefly, 
especially as it relates to the readily-propagated 
stocks upon which tho choicer varieties may be 
budded. Twenty species and varieties of roses suit¬ 
able for stocks aro described in detail and a key 
for their determination is given. One section deals 
with propagation both by cuttings and by seed, 
whilst another part describes the cytology of the 
various plants, many of which are polyploids. The 
list does not cover all the rose stocks in common 
use, but tho knowledge set forth by Miss Ferguson 
has been keenly desired by rose-growers for some time. 
A summary at tho end of the paper enumerates the 
characters most dosirablo in a rose stock for British 
conditions, and emphasis is laid upon tho necessity 
for vegetative propagation, as sood-propagated stocks 
are rarely uniform. 

Charnockite Series of Uganda. At the meeting of the 
Geological Society on December 6, Dr. A. W. Groves 
described tho mode of occurrence and characters of 
a charnockite suite in Uganda. Tho ohamockitic 
facies range from ultra-basic to acid rooks, and grade 
imperceptibly into the surrounding orthogneisses from 
which, chemically, they are indistinguishable. Altered 
dolorites winch are magmatioally unrelated to tho 
suite under discussion become ohamockitic hetero- 
morphs within the ohamockitic areas, while outside 
the latter they occur as amphibolites. This note¬ 
worthy evidence, combined with the general inversion 
of the order of Bowen’s reaction series, indicating 
mineral reconstitution of the rocks in the Bolid state, 
leads to the conclusion that the Uganda charnockite 
series has originated from very deep-seated mota- 
morphism of pre-existing rooks. This is in accord 
with chemical evidence, which shows that tho rooks 
belong to the calc-alkali series and do not differ in 
any significant way from non-chamockitic examples 
of the series. Ton rooks and eight minerals have 
been analysed, and it is pointed out that the barium 
content of the rooks is localised in the orthoclase 
and biotite. 

Zululand Earthquake of December 31,193a, We have 
received an advance proof of a report on this earth¬ 
quake by Messrs. L. J. Krige and F, A, Venter, who 
contributed « paper on the subject to the Geological 
Society of South Africa on August 14, Oh the 
map of the earthquake, the courses of five iso- 
seismal lines are shown, and these indicate that 
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the epicentre lay beneath the sea* its position as 
determined from seismographic records being in 
iat. 28° 80' 8., long. 32° 50' E., or about twenty-five 
miles off the coast near Cape St. Lucia. Along a 
strip of the adjoining coast, several buildings were 
damaged. A remarkable feature of this earthquake 
was the extent of its disturbed area. The shock was 
distinctly felt at Joharuitsburg, more than 300 miles 
from the epicentre, and it is estimated that it must 
have been sensible over an area of about 300,000 
square miles, or nearly equal to that shaken by the 
great Mino-Owori earthquake of 1891. 

Sunspots and Depressions. A statistical study of the 
relative frequency of formation of depressions in 
different parts of North America at times of sunspot 
maximum and sunspot minimum, with the object of 
bringing out any relationship that may exist between 
the solar and terrestrial phenomena, is the subject 
of a recent paper by C. J. Kullmer, of the University 
of Syracuse ("The Latitude*^hiffc of the Storm Track 
in the 11-year Solar Period”. Smithsonian Miscel¬ 
laneous Collections. Vol. 89, No. 2). The author is 
led to seek for a shift of latitude in the principal 
storm track on the grounds that there is* acoording i 
to Spoerer, a striking latitude shift in the sunspot 
cycle, each new cycle of solar activity beginning in 
about 25° solar latitude and onding in about 10°. 
The method of study is, however, such as to bring 
out differences in longitude almost equally well : 
the whole country is divided up into units covering 
2J° of latitude and 5° of longitude, and the frequency 
of occurrence of storm centres in each unit area 
during three years at sunspot maximum and three 
years at the preceding minimum are compared, 
beginning with the maximum of 1882- 84 and ending 
with that of 1927-29, making five sots of figures that 
are presented cartographically. The resulting pattern 
of distribution shows distinct similarity in the five 
cases. The sunspot maxima show an area of pro¬ 
nounced excess of storm frequency that extends 
almost completely across the northern part of the 
continent around latitudes 45°-55°, with a south¬ 
ward extension that generally reaches the Gulf of 
Mexico. Eastward and westward of the upper part 
of the extension are areas of deficient storm frequency, 

A curious feature is a progressive eastward and north¬ 
ward shift of the whole pattern for three solar periods, 
and then a sudden return to an even more Southerly 
and westerly position. It is clear that the permanent 
existence of such an orderly progression cannot be ] 
accepted without further data. 

Ignition of Firedamp by Electric Light Filaments, The 
Safety in Mines Research Board has just issued 
Paper No. 80 (London : H.M. Stationery Office), 
which records experiments by G. AJlsop and 
T. 8. E. Thomas on the ignition of firedamp by the 
filaments of broken electric lamp bulbs, In the 
ordinary electric bulb the filament fa heated to a 
temperature of 2,000° C., and as the capacity of 
the filament for retaining heat varies as the square 
Of its diameter whilst the heat losses from the surface 
varies the diameter, it is obvious that thick robust 
filaments are the more dangerous. It is, however* 
shown that with voltages up to 6 and with currents 
of less than 1 ampere* a protective cut-out, operated 
when the bulb is broken, is relatively safe, especially 
with gaenfiiled bulbs. Even in the best oases* the 
protective cut-out must function within a period 
0*12 sec. 
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Atomic Weight of Potassium. Hflnigschmid and Socht- 
leben have described (Z. anorg. Chem., 213, 365 ; 
1933) analyses of potassium chloride and potas¬ 
sium bromide by the ratio to silver. Eighteen 
determinations of the ratio KC1 : Ag gave the value 
0*691069, practically in agreement with the value 
of Richards and St&hler, 0*691073, and the atomic 
weight K — 39 -096. Nine determinations of the 
ratio KC1 : AgCl gave 0*520132, corresponding w^th 
K ™ 39*097. Six determinations of KRr : Ag gave 
1* 103197, in agreement with Richards and Muller 
i (1*10319) and K — 39*097. The indopendont value 
of KBr-.AgBr, 0*633720, gives K =» 39*094, The 
moan of 39 determinations leads to K — 39*096. 
This value is in agreement with that found recently 
by Baxter and MaoNevin (Natttrk, 132, 790; 1933), 
namely, 30*094-39*095, and the earlier, higher, 
values found by HOnigschmid and Gobeau are not con¬ 
firmed, The cause of the higher value is not explained. 

Structures of Carbonyl Compounds, An examination' 
of tho structures of the moleoules of compounds is 
possible by the method of electron diffraction. The 
electrons are diffracted from a beam passing through 
a jet of gas entering a chaml>er at low pressure and 
condensed by a trap immediately above the gas 
nozzle, the chamber being evacuated by a pump. 
The diffraction photographs are then examined by 
a recording microphotometor and the diameters of 
the diffraction rings measured on the enlarged photo- 
mofcer curves. Tho formula used in calculation is 

/-* Si Si ft ft 8i ^p 

whore x# — in kj (sin 0/2 )/X, / is the relative 
intensity of electrons scattered at the angle 0, 
k is a constant under the experimental conditions, 

is tho electron scattering coefficient, which may be 
replaced by Z, the atomic number, fa is the distance 
between the rth and jth atoms, and X is the wave¬ 
length of tho electrons. Domte (J. Amer. Chem. Sec., 
October) has investigated by this method the 
structures of carbonyl sulphide, chloride and bromide* 
and acetyl chloride and bromide. Carbonyl sulphide 
has a linear molecule, tho distances being C—S 
1 *58 and 0 — 0 1*13. Tho other carbonyl molecules 
have plane Y -structures, the angle between the 
halogen atoms of carbonyl chloride and bromide 
being 110°. Tho tetrahedral model was found for 
acetyl chloride and bromide. The C—O distance 
was constant and about 1*13 for all these carbonyl 
j compounds ; the other interatomic distances are given. 

Accuracy of Analysis of Fuels. The reliability of 
laboratory measurements of the properties of fuels 
depends on tho combined errors of sampling and 
analysis. In order to ascertain the share of analytical 
error in the total, an investigation of the “Accuracy 
of Analytical Determinations on Coal and Coke” has 
been carried out by H. V. A. Briscoe, J. H. Jones 
and C. B. Marson (Phys. and Chem. Survey of Nat, 
Coal Resources, Paper No. 29. H.M.S.O., 9d, net), 

A single sample of coal was divided into 64 samples 
each of which was subjected to tho usual teste. The 
results were examined statistically to arrive at the 
probable error. The results for calorific value varied 
by ± 80 from the mean. Similarly the calorific 
value determined in twelve different laboratories 
showed a variation of ± 95. While these figures 
wiU not surprise anyone familiar with the problem* 
they suggest that measurements of fuel efficiency are 
all liable to an error of 1 per cent. 
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Chemistry of the Tanning Process 


T HE advance which has been made in recent 
times in the understanding of the chemical 
reactions which underlie the ancient craft of tanning 
was well illustrated by the papers given in the dis¬ 
cussion held on September 12 in Section B (Chemistry) 
of the British Association meeting at Leicester. 

In the opening paper. Dr. D. Jordon Lloyd pointed 
out that in using hides and skins as raw materials, 
the tanner has a material which by its biological 
structure possesses firmness and flexibility and is 
highly suited for a large number of social purposes, 
yet, owing to the chemical activity of the protein 
which forms the fibres and the large amount of water 
held in the skin, possesses a chemical instability 
towards its environment and a liability towards 
bacterial attack that makes it unsuitable for use in 
its natural condition. The problom confronting the 
tanner, therefore, is how to preserve the desirable 
mechanical features due to the micro-structure while 
removing undesirable chemical properties. 

The protein of the skin fibres, namely collagen, 
consists of elongated molecules lying parallel to 
each other to form micro-crystals, and these are 
grouped together to form long fibrils which are 
drawn together into fibres and fibre-bundles. The 
protein molecules have their centres of hydration and 
of chemical activity on their side chains, which 
project from the main elongated backbone of the 
molecule. By the process of vegetablo tanning, the 
active centres of the side chains of the collagen 
molecules react with active centres in the tannin 
molecules, and since the latter are colloidal, it is 
necessary before tanning to give the skins a pre- 
treatment which will open up channels in the structure 
sufficiently to allow the large colloidal molecules to 
pass in, not only between the fibres and fibrils but also 
between tho individual molecules. Dilute alkalis 
have this action and suspensions of lime in water are 
usually used for this purpose. The interaction of 
tannin and collagen 1 eads to the suppression of 
chemically active centres, to the elimination of water 
and to the protection of the polypeptide link in the 
collagen molecules. 

The chemistry of the tannins themselves was dealt 
with by Prof. K. Freudenberg. The characteristic 
feature of a tannin molecule is that it is a large 
molecule with a high content of phenolic groups. 
The gallotannins are esters of glucose and gallic acid 
or glucose and ellagic acid, while the catechol tannins 
are polymerised cat aching. The reaction between 
protein and taruiin occurs between the amine and 
amide groups of the former and the phenolic groups 
of the latter. This reaction is also found between 
tannins and amines and amides of low molecular 
weight, but the more complicated the amides, the 
further tho reaction proceeds. Tho reaction of tanning 
also involves a subsequent oxidation of the 
collagen-tannin compound. All tannins contain a 
hydrophobic nucleus surrounded by hydrophilic 
groups. Dr. P. Maitland gave a detailed account of 
the preparation and properties of the tannin from 
quebracho wood. 

The fact that the peptide link of the protein 
molecules is involved in the tanning process was 
again emphasised in a paper by Prof. Max Bergmann. 
Proteolytic enzymes attack gelatin at a free surface, 
but only attack the chemically similar collagen of 
raw hides and skins at surfaces where the fibres have 


been cut across. After the liming treatment, however, 
trypsin is able to attack the fibres along their length 
as well as at their ends. Tho effect of tanning is to 
increase the resistance of the limed fibres to attack 
by trypsin. In vegetable tanning, however, the 
liability to digestion by trypsin is never completely 
lost in tanned hides, though the extent to whioh the 
tanned fibre may be attacked is influenced by the pre¬ 
tanning treatment and by the nature of the tanning 
materials used in the tannage ; even the size of the 
tannin molecule may have an important effect on the 
resistance of the leather to digestion. Tho protection 
of the pdptide link by tho tanning reaction is, how¬ 
ever, a vory definite fact, 

Mr. F. C. Thompson rather emphasised the im¬ 
portance of the reaction between tannins and the 
amino groups of the protein.* Tannins are themselves 
acid bodies ionising in *aqueous solution, and the 
amino groups of the collagen exist as basic centres 
carrying positive charges. Tho first reaction that 
occurs on mixing tannin and protoin is, therefore, 
salt fonnation, and since tanning always takes place 
in acid solutions, there is elimination of free acid. 
Tannins can displace strong acids, such as hydro¬ 
chloric acid, from combination with gelatin, and Mr. 
Thompson suggested that tho formation of an 
insoluble salt between tannin and protein would be 
sufficient to account for this fact. 

Dr. F. E. Humphreys brought the discussion back 
to the question of the importance of the molecular 
weight and tho degree of hydration of tho con¬ 
stituents of the more common vegetable tanning 
materials and showed that in general, high average 
molecular weight, as determined by depression of the 
freezing point, is associated with low average degree 
of hydration, as determined by the Qortner sugar 
method. These factors of molecular size and hydra¬ 
tion are probably the basis of the property of tan 
liquors usually described by tanners as Stringency*. 

Dr. H. Phillips again emphasised the importance 
of the size and degree of hydration of the tannin 
molecules and pointed out that although interaction 
between gelatin in solution and tannins may be rapid, 
that between hide and skin and tannins is slow since 
the colloidal tannins have to penetrate the structure 
of the hide. The rate of this penetration depends on 
the size of the in ter-molecular spaces in the hide, 
the size of the tannin molecules, the intensity of the 
electrical charge on the molecules of both protein 
and tannin and the degree of hydration of the tannin 
molecules. Hides and skins immersed in a simple 
solution of a tannin would only tan on their outer 
surfaces, which would become blocked with tan. 
The chemical properties of the tannins set limits to 
the extent to which the tanner can assist diffusion 
by widening the inter-molecular spaces in the hide 
through adjustment of the acidity of the liquors. For 
this reason the presence of substances, classed together 
as non-tannins, is important, as these substances, 
which are generally heavily hydrated, combine with 
tannins, producing complexes which are more 
hydrated than the original tannins. Because these 
complexes are more hydrated, they do not form 
Water-resistant linkages with the collagen and can 
therefore penetrate right into the hide* The astrim 
gency of any tanning material is thus inversely 
proportional to its degree of hydration. Dr. Phillips 

showed how tannins andooUagenboth holding water 

1 , ■ 1 ' 1 ■ ■ ■ 
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at their polar groups can oome together and form 
hydrophobic compounds. 

The interesting feature of this series of papers was 
the growing realisation on the part of chemists of the 
importance of structure, be it molecular, micellar or 
microscopic. Certainly the chemistry of the tanning 
process cannot be explained without taking struc¬ 
ture into account. With the small molecules which 
usually enter into the better-known reactions of 
classical organic chemistry, the significance of their 
stereometric pattern is not very conspicuous, but as 
soon as large colloidal molecules, such as tannins 


and proteins, have to be considered, all grades of 
structure play an important part in controlling the 
coming together of the active centres of the two 
interacting components. The great importance of 
water as playing an active r61e in the chemical 
processes was also evidently in the minds of most of 
the speakers. The chemistry of tanning is the 
chemistry of turning the hydrated and putrescible 
material, collagen, into the dehydrated material, 
collagen tannate, with its active centres suppressed 
and the peptide links protected from tho liability of 
putrefactive attack. D. J. L. 


Eighth General Conference of Weights and Measures 


U NDER the treaty known the ‘Convention j 
du M&fcre\ made in 1875 and revised in 1921, j 
48 delegates, representing 29 out of the 31 nations I 
now adhering to tho Convention, assembled in the 
historic Halon do THorloge, at the Miniature des 
Affaires Etrang^res in Paris on October 3, under 
the presidency of tho French Minister of Industry 
and Commerce, M. Serro, for tho opening session of 
tho eighth Conference (I one rale lies Poids et Mcs tires. 

At the subsequent mootings of the Conference, 
held at the Bureau International des Poids ot Mesuros, 
K6vrew f under the presidency of M. Cotton, member 
of the Inst itut do France, a varied programme of 
considerable importance to all concerned with precise 
measurement, whether from an industrial or scientific 
point of view, was transacted. 

After receiving tho report of the International 
Committee on the work of the Bureau for the six 
years which have elapsed since the meetings of the 
previous Conference Generate, the Conference first 
authorised the issue of now certificates for those of 
the national copies of the metre and the kilogramme 
which had been found, on ro-verification, to have 
varied by more than the amounts regarded as 
possibly attributable to experimental error. Incident¬ 
ally, the recent researches of the Bureau have led 
to the conclusion that the differences between the 
coefficients of thermal expansion previously at tributed 
to the various national copies of the metre wore 
probably not real, and that it would be better to 
assume a uniform mean value of the coefficient for 
all bars constructed from tho same melt of the 10 
per cent iridio-platinum alloy of which they are 
made. The Conference therefore also sanctioned tho 
issue of amending certificates giving effect to this 
change, which, since the bars originally were not 
actually compared at 0° C., loads also to oertain small 
changes in their accepted values at this temperature. 

The Conference was informed of the results of 
recent determinations of the length of the metre 
in terms of the wave-length of the red radiation of 
cadmium, both at the National Physical laboratory 
in Great Britain, and at the Physakalisch-Technische 
Reiohsanstalt in Germany, and referred to the 
International Committee for further study a proposal 
to adopt a wave-length of visible light as the basis 
for the future definition of tho unit of length. 

At the previous Conference a new series of specifica¬ 
tions for the international (thermodynamic) scale of 
temperature was given provisional sanction, and has 
wince bean in general use by tho principal national 
laboratorjes of the world. A number of errata in 
the text of these specifications were corrected by 
the meant Conference, which also arranged for the 


calling of a Special Thormomefcric Conference to be 
held under its auspices, at which the details of the 
specifications could be further considered with the 
view of their final ratification and adoption at the 
next general Conference to be held in 1939. 

On tho proposition of the International Committee, 
based on the recommendation of its special Con¬ 
sultative Committee for Electricity, the Conference 
took tho important step of adopting, in principle, 
the eventual substitution of the ‘absolute’ o.o.s. 
system of electrical units for the present International 
System, leaving to the Committee the duty of fixing, 
in collaboration with the various national laboratories, 
the relationships between the old and new units, 
and the date when the change should becomo effective. 
As regards the volt and ampere, the changes involved 
are not largo enough to be of commercial significance 
at the present time, and it is well that the change 
should be made before increased precision in every¬ 
day measurement makes these significant. As 
regards the ohm, the change in this unit amounts 
to a decrease of about 5 parts in 10,000, which is, 
of course, appreciable in relation to tho possible 
accuracy of comparison of resistance coils, and will 
therefore need to be takon into account by the makers 
and users of such instruments. 

The Conference adopted a resolution putting on 
record that it regards itself, by virtue of the 1921 
revision of the Convention, os the natural sucoessor 
to‘the London Conference of 1908 which fixed the 
present electrical units, and in consequence as having 
tho necessary powers to amend tho decisions of that 
Conference if and when this may be thought necessary. 

Following another recommendation of the Con¬ 
sultative Committee for Electricity, the Conference 
authorised the International Committee to constitute 
a separate Consultative Committee on similar lines 
to deal with tho subject of photometric standards. 
In the constitution of this new Committee care is 
to be taken to secure as close liaison as practicable 
with the Select Committee of the International 
Illumination Commission, and its functions will be 
strictly limited, at least for tho present; to the co¬ 
ordination of the work of the various national labora¬ 
tories. Tho adoption of a black body, at the melting 
point of platinum, as the ultimate standard of lumin¬ 
osity, is envisaged, but all technical details were left, in 
the first instance, for consideration by tho Committee. 

A proposal by the delegate of tho. U.S.8.R. to 
establish yet another Consultative Committee, to deal 
with questions of practical metrology, that is, every¬ 
day control of weights and measures for commercial 
purposes, was referred bock to the International 
Committee for consideration. J. E. 8, 
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The Mount Everest Expedition, 1933—Geological Impressions* 

By L. R. Wao»» 


T HE route taken on the outward journey by 
the recent Mount Everest Expedition was the 
same as that followed by the previous expeditions 
and covered a region which, in part, had been 
geologically investigated by Hooker, Mallet, Hayden, 
Prof. B. J. Garwood, Dr. A. M. Hegron and Mr. N. E. 
Odell. During the return journey some of the party 
zigzagged along the junction between the meta- 
morphic complex of the main range and the Tibetan 
sedimentary zone, and the data obtained on the two 
journeys made it possible to extend the geological 
mapping in the strip betwoen Mount Everest and 
Phari. 

Over this whole distance (120 miles) a limestone, 
about 2,000 ft. thick (Heron’s ? Permo-Trios), could 
be traced with but few interruptions. A thick, 
dominantly pelitic series much injected by granito 
occurred below this limetjtono, and above was a 
quartzite and shale Berios which underlay typical 
Jurassic shales. In the Quartzite and Shale series 
on the Lochi Ridge, four miles north-west of the 
Donkia La in North Sikkim, a brachiopod fauna 
was found. A preliminary examination suggested 
that the fauna is Lower Permian in age. The thick 
limestone below the fossiliferous horizon, since it 
forms the summit of Mount Everest, is called the 
Upper Everest Limestone; it can probably be 
assigned to the Permo-Carboniferous or Carbon¬ 
iferous system, while the Everest Pelitic aeries and 
Odell’s Lower Calcareous scries must be older. 

The structure of the northern border of the eastern 
Himalaya in oastem Nepal and Sikkim is simple, 
consisting of Permo-Carboniferous and lower beds 
dipping gently northwards under the Tibetan 
Jurassic and Cretaceous rooks (so far the existence 
of the Trios has not been proved). Outliers of the 
conspicuous Upper Everest Limestone were found 
on various peaks in the Everest district, and also, 
according to Dyrenfurth, on the Jcmgsong Peak. 
Granites injecting the Everest Pelitic series, the 

* Substance of lecture delivered before the Geologic*] Society on 
November 8. 


Upper Everest Limestone, and sometimes the 
Jurassic beds are probably Tertiary in age. It is 
believed that in a more southerly zone a distinction 
can be drawn between Tertiary gneisses and granites 
and gneisses associated with migmatite and amphi¬ 
bolite which are older and equivalent to similar rooks 
of Peninsular India, 

In the Darjeeling district, Mallet's careful mapping 
proves large-Bcale inversion, as the Darjeeling gneiss 
rests on the chloritic schist of the Daling series which 
in turn overlies the Damudas and Tertiary beds. 
The Damudas are roughly contemporaneous with the 
Quartzite and Shale series or the Upper Everest 
Limestone, and thus it is probable that the Daling 
series should be correlated \vith the Everest Pelitio 
series. It is interesting,,to find that to tho east of 
the Darjeeling district the I3axa series, including 
thick dolomites, occurs between the Darauda 
and Daling scries, the rocks in that area showing, 
therefore, a close lithological similarity with 
those of the same age to the north of tho main 
range. 

The main Arim gorge and the Yo Ri, the Rongme, 
and the Jikyop gorges of the Arun River were 
visited, and Oldham’s view, that they aro due to 
uplift of the main Himalayan range subsequent to 
the establishment of the drainage system, is regarded 
as the most satisfactory explanation. It is believed 
that the form of tho range after the main compressive 
movements had occurred can he accurately deter¬ 
mined from the present river pattern. Tho northern 
part of Sikkim, including Kinchenjunga (28,146 
ft.) and the Tiata Valley aft low as 4,000 ft., is iso- 
statically equivalent to a continuation southwards 
of the Tibetan plateau at a height of about 
16,000 ft. Without wishing to imply anything 
approaching complete isostatic balance in the region, 
it is suggested that the grooving by rivers of the 
edge of the extended Tibetan plateau has resulted 
in a local upward movement of the crust which has 
raised the peaks of the eastern Himalaya to their 
present eminence. 


The N 

N his Bakerian lecture delivered before tho Royal 
Society on May 26 and recently published ( Proc . . 
Roy, Soo. t A, Oct.), Dr. J. Chadwick gave on account 
of recent work on the neutron. It is now well known 
that neutrons are produced by bombarding light 
elements with a-particles, and neutrons have been 
detected from all the elements up to aluminium, with 
the exception of helium, nitrogen, carbon, oxygen. 
These exceptions are to be expected from the 
general rules of nuclear structure, for in all known 
nuclei, the atomic mass A is equal to or greater 
than 2Z and this condition would be violated by 
the new nuclei formed by the disintegration of 
the elements named with emission of a neutron. 
Some elements, for example, aluminium and fluorine, 
may disintegrate, giving either a neutron or a proton, | 
and since these elements are isotopioally simple, 
these are really alternative processes. 

The dependence of neutron emission on the velocity j 
of the primary a*partiolea has been examined and J 


eutron 

in the cases of boron and beryllium it appears that 
a-particles of comparatively low velocities penetrate 
the nucleus by a resonance process, while fast 
a-particles can enter over the top of the nuclear 
potential barrier. The energy balance sheet for the 
disintegration is difficult to construct because the 
energy of a neutron can only be inferred from the 
energy transferred to a recoil atom when the neutron 
strikes a nucleus. In the case of beryllium, it seems 
probable that the disintegration may result in the 
formation either of a fast neutron, or of a slower 
neutron and a y-ray of about 7 million volts, energy 
and momentum being conserved. 

The energy relations for several neutron-producing 
disintegrations suggest that the mass of the neutron 
is about 1 *007—slightly less than that of the hydrogen 
nucleus. The neutron may be an elementary particle 
of this mass or it may consist of a proton and an 
electron, and the arguments on this point are con¬ 
flicting. 
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Turning to the collisions of neutrons with! atomic 
nuclei, the interaction is very small except at 
very small distances, on account of the small 
external fields of the neutron. The collision radius 
for a number of elements has been calculated by 
Massey and measured experimentally by a number 
of workers—in the Very interesting case of hydrogen 
the cross section found experimentally is too small 
for the theory* and Chadwick makes the suggestion 
that if either the neutron or the proton is a complex 
particle, there may be an exchange interaction 
between the partioles which reduces the effective 
cross section. In addition to these elastic collisions 
between neutrons and nuolei, inelastic collisions, 
resulting in disintegration of the struck nucleus, 
have been observed. The production of positive 
electrons by neutrons has been reported, but more 
work is needed her© to separate the effects of neutrons 
and y-rays. 


University and Educational Intelligence 

Cambridge. —The Appointments Committee of the 
Faculty of Biology "B” will shortly proceed to appoint 
a University demonstrator in pathology, the appoint¬ 
ment to commence on July 1, 1934. Particulars as 
to stipend and duties may be obtained from Prof. 
Dean at the Department of Pathology, to whom 
applications should be sent on or before February 1, 
1934. 

The Adam Smith prize has been awarded to 
B. P. Adarkar, of King's College. 

Rkadino. —Prof. Francis A. Cavenagh has been 
appointed professor of education as from' September 
30. Prof. Cavenagh is at present professor of educa¬ 
tion in University College, Swansea. 

Mr. H. R. Dent has presented to the University 
Library a complete set of "Everyman’s Library", 
about nine hundred volumes, as an expression of 
his appreciation of the growth and work of University 
College and the University of Reading, as recorded 
in Dr. Childs’s recently published book "Making a 
University * * k 


Lord Wakefield has undertaken to provide funds 
for a special lecturer in aeronautioa for a period of 
three years at University College, Hull. The salary 
offered is £460 per annum. Applications should be 
made to the Principal, University College, Hull, 

Scientific research in the University of Wisconsin 
is to be stimulated on a lavish scale by relieving 
thirty-six full professors of all teaching duties, for 
periods ranging from a semester to a year, to devote 
themselves to research in various fields of pure and 
applied science. This new departure in university 
policy is the more striking by reason of the source 
from which it is being financed, namely, the Wisconsin 
Alumni Research Foundation, a non-profit-making 
corporation holding the patents of many discoveries 
made at the University by members of the faculty 
and using the income derived from them to promote 
pore research. Most famous among these patents 
m one relating to the Steenbook prooess by which 
the vitatoin D potencies of cod liver oil and other 
aoMtraeSs have hem standardised and raised by 
imulietian wNh ultra-violet light. An announcement 
«Tth« wfeamhM bma wwulfttad by Batam Servio*, 

d,c. , 


Calendar of Nature Topics 

A Christmas Bird Census 

A happy custom, now widely spread through 
Canada and the United States, is the combination 
of a holiday outing on or about Christmas Day with 
a methodical census of the birds in the district. The 
results, which give numerical statements of the 
bird population at many different places, ought tq 
be as useful in interpreting the winter relations 
between residents and migrants, and the effects of 
different kinds of winters upon the distribution of 
birds, os summer censuses in Great Britain are in 
fixing the density of breeding populations. An 
indication of the extent of the Christmas Bird Census 
movement is given by the record? of the observations 
made in Canada in 1931, published in the Canadian 
Field Naturalist of February 1932. Sixteen field 
clubs, ranging from Vancouver Island to Montreal 
and Toronto, have contributed their observations, 
generally made by small parties of observers— 
Ottawa had twenty-one observers in ton parties in 
the field, the Brodie Club of Toronto thirty observers 
in eight parties working from 7.30 a.m. until 3 p.m* 

The Toronto Club saw 1,989 birds belonging 
to 41 species, excluding the introduced English 
sparrow, the only uncountable bird, recorded simply 
as "abundant" by every party. The-Ottawa census 
revealed the largest number of starlings (831) in 
any Ottawa Christmas census, the previous record 
being 608 in 1930, an indication that this introduced 
species is also finding conditions very favourable. 

It is a striking fact that in both censuses these 
introduced birds far exceed in number any of the 
native species—the numbers are remarkable ; Ottawa, 
English sparrow 997, starling 831 ; Toronto, sparrow 
"abundant" everywhere, starling 608 j the native 
bird which most closely approaches these aliens in 
the Ottawa district is the eastern snow-bunting with 
308 individuals, and in the Toronto area, the old- 
squaw duck with 285, closely followed by the horring 
gull with 275. Of ruffed grouse the 1931 number (14) 
was exceeded only in 1926 (16); the number of 
Ameriean golden-eyes (46) Was beaten only in 1927 ; 
and the 167 black-capped chiokadeea of 1930 were 
exceeded only in 1927 and 1929. The standardising 
of the routes traversed by the parties each year may 
lead to results of more value for Comparative pur¬ 
poses. The idea of the Christmas Bird Census might 
be developed with advantage in Great Britain. 

Sea-Lion Breeding Season 

From about the end of December until the end of 
January the pups of the southern sea-lion (Otaria 
bryonia ) are boro upon the Falkland Islands* and 
during the time when they remain with their mothers 
they undergo a training in aquatic habits. At first 
the pups, which from a very early age are tolerably 
active, play with each other upon the beaoh and 
later in shallow tidal pools, but J. E. Hamilton 
found that they avoided deep water and were only 
induced to leave the shallows by the deliberate 
enticement of the cows (Nat* Hurl-, Mag*, 4, 56; 
1933).* A cow swims off-shore, her pup following as 
a dog swims, head held high, flippers beating rapidly. 
When water of a suitable depth is reached* the cow 
sets an example of shallow diving, endeavouring to 
get the pup to follow, and if the tired youngster 
endeavours to find a haven of retag* upon Ha mother?* 
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back, she slips it again into the water. The skill 
and elegance of the movements of a Sea-lion in the 
sea are not instinctive, but are learned by constant 
practice, and diving is acquired only with difficulty* 
In these respects the sea-lions differ from the true 
seals, where the ability to swim and dive come more 
naturally and less laboriously, as befits creatures 
which are more perfectly adapted to aquatic life. 

Winter affects Mackerel-Fishing 

Although mackerel-fishing at Monterey in Cali¬ 
fornia is carried on throughout the year, there are 
two seasonal periods when the number of fish caught 
shows a marked decline. One such period begins in 
autumn and reaches its lowest in December. The 
decline is not associated with cessation of fishing 
owing to winter storms, for the Bay is usually calm 
enough to permit fishing regardless of season, but 
it is thought that cold superficial temperatures drive 
the mackerel to deeper water where they are difficult 
to catch (R. 8. Croker in Fish Bulletin No, 40, 
Division of Fish and Gamo of California, 1933). 
The second period of poor fishing, reaching its 
climax in April, appears to be due to a different 
cause ; then the mackerel “are said to bite poorly, 
possibly because of an abundanoe of food”. The 
Californian mackerel fishery has developed since 
1880, an important advance having been made in 
1927 when canned mackerel became commercially 
important. Almost a million cases were packed 
in 1928 and 1929, and production in 1930 and 1931 
had to be curtailed* 


Movements of Irish Sea Fish 

In the report of the Lancashire Sea Fisheries 
Laboratory (1919), R, J. Daniel has summarised 
results qf trawling experiments off the Mersey 
Estuary, and Johnstone (1927) has described the 
periodicities in the abundance of young fish in the 
area. Plaice, marked and released in Red Warfe Bay, 
Anglesey, have been found near the Isle of Man 
and in the south St. George’s Channel, off Wexford 
and off Cornwall. Young plaioe come into the Irish 
Sea through the St. George’s Channel for a ‘nursery’ 
stage off the Lancashire and Dee coasts, returning 
for spawning to the Channel; there seems no proof 
of a second migration north. Soles spawn in the 
deeper and central parts of the region between the 
Isle of Man and the English coast. Whiting occur 
very abundantly in the Mersey estuary in late 
winter and spring, and though cod come into the 
northern region of the Irish Sea, where there are 
good though local fisheries, they are not abundant 
south of the Isle of Man. Codling are mostly found 
on the small fish grounds near the Mersey and Dee 
in the late autumn and winter, whiting are more 
abundant in summer and autumn, and plaice and 
dabs seem abundant at any time. Sometimes there 
are very big catches of the latter; in 1893, 10,407 
plaice were taken in one haul of a shrimp trawl, 
and 14,697 plaioe were taken in one haul on another 
occasion (Johnstone). Plaice were relatively abundant 
about 1896, 1910 and 1919, and relatively scarce 
about 1906, 1916 and 1927. Soles were relatively 
abundant about 1898 and 1906 and scarce about 1902 
and since. Dabs were abundant in the Mersey 
estuary in 1897, 1902-6, 1910 and 1924, especially 
1909-11, when single catches of 2,000-6,000 were 
frequently made; whiting were abundant in 1902, 
1910, 1918 and 1926* " Z ' 


December 23,193S 


Societies and Academies 

LONDON 

Mineralogictl Society, November 9 (Anniversary 
meeting). P, L. Dravert : Shower of meteoric 
stonas in the neighbourhood of the village of Ruznet- 
zova. West Siberia, on May 26, 1932. Between 6 and 
6 p.m, in a cloudless sky, ten detonations were heard, 
and one stone of 2 kgm. was seep to fall, making a 
small oblique hole and then rebounding. Eight 
stones with a total weight of 23 kgm. (the largest 
16 kgm.) were collected. Two of them, found 300 
metres apart, can be fitted together on their flat 
crusted surfaces. The stone is a greyish-whit© friable 
ehondrito with inclusions of troilite and grains of 
nickel-iron. The troilite was thought by the peasants 
to be gold, which led to the destruction of some of 
the material. P. A, Clayton and L. J. Spencer : 
Silica-gloss from the Libyan Desert. Clear, greenish- 
yellow silica-glass has been found in considerable 
amount as wind-worn masses up to 10 lb. in weight 
ov er an area of 80 km. X 26 km. at about 600 km. south¬ 
west of Cairo near the border of Italian Cyrenaica. 
It is found lying on the surface of the Nubian Sand¬ 
stone in the ‘streets’ between the north-south sand- 
dune ridges. Analysis by M. H. Hey shows 8iO t 
97*68 per cent with small amounts of aluminium, 
titanium, iron, calcium, sodium and a faint trace of 
nickel. Specific gravity 2*206, refractive index 1 *4624 
(sodium light), hardness 6. Some pieces are cloudy, 
due to presence of minute (0*1 mm.) bubbles. Effec¬ 
tive gem-stones have been cut from the material. It 
shows certain relations to tektites and also to the 
silica-glass from meteoric craters, but no craters have 
been recognised at the locality. L. J. Spkkchb : 
Fictitious occurrences of iron silioide (ferrosilicon). 
Bright, steel-grey nodules of iron silicide (FeSi), very 
resistant to acids (except hydrofluoric acid) and to 
weathering, are sometimes present in the calcium 
carbide residues from acetylene lamps. This waste 
material has been found at times in strange situations, 
and has on two occasions bean described as a new 
mineral. It has also been thought to be meteoric. 
Occurrences in the gold dredgings in British Guiana 
and in the diamond Adds of South Africa are readily 
explained by the use there of acetylene flares. Arthur 
Russell : (1) Occurrence of wulfenite at Brandy 
Gill, Carrook Fell, Cumberland ; and of leadhillite 
at Drumruck mine. Gatehouse of Fleet, Kirkoud* 
brightshiro. Wulfenite oocum here in small (1*6 mm.) 
honey yellow platy to scale-like crystals, often nearly 
circular in outline. Thirteen specimens were collected 
from an old trial level dump. Leadhillite, a single 
specimen showing six-sided tabular crystals up to 
5 mm. in diameter, was collected during the working 
of the Drumruck mine, in 1917, (2) Occurrence of 

harmotome at several new localities in the British 
Isles. The occurrence of harmotome at the following 
mines is described : Snailbeaoh mine, Minsterley, 
Shropshire ; Cwm Orog mine, Llangynog, Mont¬ 
gomeryshire ,* Settlingrtonas urine and Stonyoroffc 
mine, Fours tones, Northumberland,; , Whitespots 
teine, Newtonards, Co* Down, and Foxrook mine, 
Qlendasan, Co. Wicklow. C. % Tn-urr and A. Rij 
Alderman : Progressive metasomatism in the flint 
nodules of the Scawt Hill contact sons. The fljnt 
nodules of the Chalk of the floawt. Hfll. oontact fcone 
provide striking examples of progressive xdetascien^ 
atisra. Various stages—of m hioh ahalyses Art 
—from an original nodule composed wfcoUyof quart* 
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to an assemblage* built up essentially of wollastonite, 
melilite and alkali-pyroxene can be traced. In the 
successive stages of replacement the characteristic 
shape and form of the nodules is preserved. The 
assemblages thus provide a particularly convincing 
illustration of a replacement process unaccompanied 
by volume change. The, nature and source of the 
replacing solutions is discussed. F. Coles Phillips : 
(1) Some relationships between the reflectivities of 
sulphide ore-minerals. A review of the reflectivity 
data now available for a large number of opaque 
minerals has shown that the relative reflectivity of 
simple sulphides, solenides and tollurides increases 
with atomic number. ‘Molecular rofractivities’ of 
more than forty complex sulphides calculated from 
the measured reflectivities agree well with values 
computed from the ‘molecular refractivities’ of the 
constituent simple sulphides, assuming additivity. 
This relation indicates it method of calculating the 
reflectivity of an ore - mineraWand also affords a useful 
chock on the specific gravity quoted in the literature. 
f rhe ‘molecular rofractivities* of sulphur, selenium 
and tellurium calculated from reflectivities also agree 
with values derived from a study of transparent ionic 
compounds. (2) A critical list of the speoifle gravities 
of the sulphides and allied ore-minerals. Variations 
in the values of the specific gravities of ore-minerals 
quoted in the literature are due to misprints, deter¬ 
minations on impure material or mixtures, and actual 
v ariation in composition of specimens owing to solid 
solution. The probable correctness of a specific 
gravity determination can bo checked by comparison 
of calculated and computed ‘molecular refractivitios*, 
by direct specific gravity determination of the 
synthetic mineral, and by the X-ray method. Those 
criteria govern the author’s choice of critical values, 
when correllatod physical and chemical data on the 
same specimen are lacking. They are tabulated 
together with the maximum range of variation 
reoordod in the literature. 

Paris 

Academy of Sciences, November 6 (C.R., 197, 1009- 
1072). H. Dottvjll^ and Tilho : The geology of 
the region north of the Tchad. P. A, Danueard : 
Observations on the vacuome of the Cyanophycese. 
Studies of vacuome formation in the Blue-green 
Alg*e ( utilising the two colouring matters, neutral rod 
and creayl blue. The conclusion is drawn that in the 
Cyanophyco® the properties and evolution of the 
vacuomo are not different from those already observed 
in other plant and animal cells. A. Rosenblatt : 
The application of Picard’s method of successive 
approximations to the study of certain non-linear 
equations of the fourth order. N. Saltykow : Semi- 
gauche functional groups, incomplete. AnomS 
Machiels : Concerning an explanation of the out¬ 
ward velocities of nebulre. Criticism of the use of a 
modified Doppkrf-Fizeau formula by H. D. Curtis : 
the conclusions drawn by the latter are, according 
to the author, invalid. G. Bruhat and A. Guinikr j 
Photoelectric measurements of magnetio rotatory 
dispersion in the ultra-violet. The apparatus pre¬ 
viously described by the authors has been applied 
to the measurement of the magnetic rotatory dis¬ 
persion of heptane, heptene and hep tine. A. A. 
Ottawa:* The theory of the phosphorogen. The 
© 0 ®loentration of phosphorogen is not sufficient, by 
itself^ to characterise a phosphorescent body. A, 
Rowset'i The diffusion of light and the rotations 


of molecules in liquids. A. da Silveira : The Raman 
effect of aluminium salts. Mlle. C. Chami£ : Con¬ 
tribution to the study of ThC'. The special method 
used for the purification of the material is described 
and a curve is reproduced showing the quantity of 
ThC/ collected on the receiving plate as a function 
of the field between 100 and 700 volts/cm. The 
period was determined as 3 * 1 minutes. K. Toporescu : 
The corrosion of iron. Experiments on the corrosion 
of iron in which the oxidation is not due to differential 
aeration, but depends on the surface tension. Letort : 
The influence of traces of oxygen on the thermal 
decomposition of the vapour of acetaldehyde. The 
kinetic study of the thermal decomposition of 
acetaldehyde vapour showed irregularities which 
were ultimately traced to the effect of oxygen leaking 
in, and hence the effect of the presence of traces 
of oxygon has been systematically studied : traces 
of oxygen act as a catalyst. Mlle. Suzanne Veil ; 
The electrical conduction of gelatine. Curves are 
given showing the change of electrical conductivity 
of gelatine as a function of the time and as a function 
of the applied electromotive force. Pikiuik Tattzin : 
The domain of inflammation of detonating gas at 
low pressure. The experimental results are given 
graphically. Edouard Rknckkr : The point of 
transformation and softening of glass. The tempera¬ 
ture of transformation coincides with the temperature 
at which the gloss commences to soften. The sudden 
variation of the temperature coefficients of the 
physical properties is probably explained by the 
appearance of the viscous state. L. Bkrthois : The 
presence of barytes in the sand of Alengon (Ome) 
granulite. Jacques Bourcart : The existence of 
Bubalxui aniiquus in the muds of Ouod Imar’iren 
(Marrakech Haul-Atlas) and the palaeontological 
significance of this find. Raymond Furon : Presenta¬ 
tion of a stratigraphical scale for the palaeozoic strata 
of western Africa. J. P. Roth# : Magnetic observa¬ 
tions at Scoresby Sound during the polar year. 
Mlle. Madeleine F riant : The affinities of 
IssMoromys, a rodent from the European Oligocone. 
Pierre Lesagk : Contribution to the study of the 
hereditary modifications produced in plants by heat. 
The precocity of plants grown under glass, or in a 
warm climate, is hereditary : the seeds sown in the 
open air show precocity for several generations. 
Paul Ohabanaud : Do the great subdivisions of 
the order of heterosomo fishes admit of a discriminat¬ 
ing criterion ? Mlle. Elianb Le Breton and 
Georges Schaeffer : The total utilisation of the 
heat of combustion of ethyl alcohol by the homeo- 
therm with thermal neutrality. L, Sllberstkin : 
Sulphur in the animal organism. Summary of the 
results of determinations of sulphur in 27 species of 
animals. The figures range from 3*63 per cent in 
horse-hair to 0*04 per cent in the shells of Mollusca 
and Crustacea. E. and H. Biancani and A. 
Dognon : Measurements of intensity in an ultra¬ 
sound field of small extent. 

Washington, D.C. 

National Academy of Sciences (JPrec., 19, 803-878, 
Sept. 15). W. 8 . Stallings, Jr. ; A tree-ring 
chronology for the Rio Grande drainage in northern 
New Mexico. The cultural span covered is from 
ruins 'of the Pueblo III horizon of south-western 
archaeology <a.d. 1300) through later Pueblo and 
Spanish buildings to the present. The trees used 
ore yellow pine (threo-quarters of the records), 
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pifion and Douglas fir; the dating is by matching 
annual ring patterns in timber with those of recently 
out trees. Ian Campbell and John H. Maxson : 
Some observations on the Arohean metamorphios 
of the Grand Canyon. Field work indicates that 
the great body of the Vishnu schist is sedimentary 
in nature, probably laid down in a shallow, subsiding 
geosyncline. The higher degree of metamorphism 
found may be due to contact rather than to regional 
effects. William Albert Setohell : A preliminary 
survey of the species of Zoatera. A discussion of the 
diagnostic features of the eel-grasses, with a pro¬ 
visional key. F. Zwioky : Remarks on super¬ 
conductivity. Superconductivity is connected with 
the struoture-sensitive properties of crystals, and 
the occurrence of characteristic lengths of the order 
of 10~ 4 cm. and of one or more sharp transition points 
(co-operative phenomena). These phenomena can 
be discussed in terms of the interaction of ion-lattice 
and electron-lattice in a metal. F. A. McJunkin 
and C. D. Hartman : Concentration and purification 
of a growth inhibitor extracted from kidney : a 
preliminary report. B. F. Skinner ; The abolish¬ 
ment of a discrimination. Donald D. Van 
Slyke, Robert T. Dillon and Alma Hiller : 
Crystallisation of a compound of haemoglobin and 
carbon dioxide. Berwtnd P. Kaufmann ; Inter¬ 
change between X - and Y -chromosomes in attached 
X females of Drosophila rnelanogaster. G. F, Sprague : 
Pollen tube establishment and the deficiency of waxy 
seeds in certain maize orosscs. It has been shown 
experimentally that ‘waxy’ pollen takes longer to 
germinate and establish a pollen tube than ‘non- 
waxy* pollen. E. M. East : The effect of homozygous 
genes for self-sterility. So-called incompatible matings 
m Nicotiana have been overcome by pollination of 
immature flowers ; self-sterility was due to retarda¬ 
tion of pollen-tube growth. It is concluded that self- 
sterility allelomorphs behave as ordinary non-lethal 
mutations, though (flaying a physiological r61e 
analogous to certain immunological reactions. 
Charles N. Moore : On criteria for Fourier con¬ 
stants of L integrable functions. G, A. Miller : 
Groups whose operators have no more than three 
distinct squares. H. Bateman : Logarithmic solu¬ 
tions of Bianchi’s equation. Leslie Hellerman, 
Marie E. Perkin* and W. Mansfield Clark : 
Urease activity as influenced by oxidation and 
reduction. Three types of reaction have been studied : 
effect of preparations of cuprous oxide and phenyl- 
mercuric hydroxide ; aeration ; effect of iodine. The 
results suggest that many observations on aspects of 
urease activity are linked with the oxidation and 
reduction of the sulphydryl groups of the enzyme. 
L, O. Brockway and Linus Paulino : The electron- 
diffraction investigation of the structure of molecules 
of methyl azide and carbon suboxide. The results 
indicate a linear structure for the azide group of 
methyl azide, with the methyl group at an angle of 
135° to the axis of the azide group ; carbon suboxide 
is represented as a linear structure with bonds 
intermediate between double and triple bonds, 
thus: 0“C«C-C«0. L. O. Brockway : The 
electron-diffraction investigation of the molecular 
structure of cyanogen and diacetylene (with a 
note on chlorine dioxide), A criticism of Wierl’s 
models ; linear models, in whioh the single bond 
plays the most important r61e, are preferred. 
Henry Borbook and Geoffrey Kjbighlby : 
Oxidation-reduction potential of ascorbic acid 
(vitamin C). 


Forthcoming Events 

Thursday# December 26 

Royal Institution, at 3.-—Sir James Jeans: “Through 
Space and Time 1 * (Christmas Lectures. Succeeding 
lectures on December 30 and January 2, 4, 6 and 9), 
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Journal of the College of Agriculture, Tokyo Imperial University, 
Vol. 12, No. 1: On tlie Distribution of Decapod Crustacean* Inhabiting 
the Continental 8 he If around Japan, chiefly based upon tlw Materials 
collected by 8 s SM-Mom during the Yearn 1923-19:10. By Yu 
Yokoya. Pp. 22fl. (Tokyo: Marucen 0o., Ltd.V 8.00 yen. 

Royal Observatory, Hong Kong. Magnetic Results, 1884-1031, 
Prepared under the direction of C. W, Jeffries. Pp. 18. (Hong Kong : 
Government Printer.) 

Ceylon Journal of Mimee. Section G : Archeology, Ethnology, eto. 
Vol. 2, Part 3. Edited by 8. Paranavltana, Pp. 149-240+nlate* 77-92. 
(Colombo: Colombo Museum ; London : Dulau and Co., Ltd.) S 
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Pathological Study of the Infection, Biological Relationship with the 
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4.4 rupees ; 7s. Vol. 19, Part 3 : Regeneration and Management of 
Sol (Shore* robueta) Gaertn. f. i a Survey of the Problems presented 
and Proposals for necessary farther Investigations. By H. G. Cimm- 
pi on. Pp. v + 169 +24 plates. 6 rupees i 8i. 6a (Delhi: Manager of 
Publications.) 

Report or the Department of Industries, Madras, for the Year 
ending 31st March 1933. Pp. 84. (Madras: Government Press.) 19 

Western Australia. Annual Prowess Report of the Geological 
Survey for the Year 1931 Pp. 12* (Perth: Government Printer.) 

U.S. Department of Afrfctdtftre. OtwOar No. 277: The Oriental 
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Science in Parliament 

T HAT there should be some machinery for 
the purpose of establishing a connecting link 
between Parliament and science is a proposition 
to which much lip-service has been paid, but, 
until recently, little more than that. Much might 
be written to demonstrate the desirability of such 
liaison. The effort would only amount to pushing 
an open door; the outlook for achievement 
would be more promising if that door were not 
open. To have aspirations accepted without their 
t ranslation into action is a far less healthy situation 
than to encounter a virile opposition which 
engenders conflict. An unchallenged ideal which is 
not translated into action only finds an inglorious 
resting place in ‘no man's land'. 

Under any democratic constitution, scientific 
workers cannot hope to convince politicians that 
they control enough votes in a constituency to 
be able to influence representation in Parliament. 
Votes dominate the atmosphere in which j>oli- 
ticians live and have their l>eing; they are 
the politicians’ oxygen. Roughly speaking, the 
electorate of the United Kingdom is thirty 
millions. At a liberal estimate the workers in 
pure and applied science in the United Kingdom 
number thirty thousand—or one thousandth part 
of the whole. It has been said that under a 
democracy heads are counted rather than what 
is in them ; and the late Augustine Birrell once 
remarked “Minorities must suffer : ’tis the badge 
of their tribe". Nevertheless the sufferings of 
minorities frequently prove to be their salvation. 
Sufferings beget clamour; clamour begets atten¬ 
tion ; and attention precedes achievement. But 
the clamorous must first of all know what they 
want, and, above all, speak with a united voice. 
Having mastered that fact, the world is your 
oyster—be you a majority or a minority. 

In recent months it has been suggested on 
several occasions that scientific workers and 
scientific methods might be usefully employed in 
the construction of schemes for the national well¬ 
being. At the Leicester meeting of the British 
Association in September, the idea of establishing 
a connecting link between science and Parliament 
found support, and Sir Frederick Gowland Hopkins 
in his presidential address, as well as in his speech 
at the anniversary dinner of the Royal Society, 
gave strong approval to the movement for pro¬ 
moting closer contact between science and social 
problems. Some time before these views had been 
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publicly expressed, the British Science Guild and 
the Association of Scientific Workers had taken 
definite steps towards the projeot of establishing 
a Parliamentary Science Committee. With the 
support of these two bodies, the Royal Institute 
of British Architects, the Institution of Pro- 
fessional Civil Servants, the Society of Engineers, 
the Institution of Mechanical Engineers, the 
Institute of Metals, the Institution of Naval 
Architects, the Joint Council of Qualified Opticians, 
the Oil and Colour Chemists* Association, the 
Pharmaceutical Society of Great Britain, the 
Institute of Physics, and the South Eastern Union 
of Scientific Societies, the Parliamentary Science 
Committee has become a corporate entity on 
strictly non-party lines. Now that the birth- 
pangs are a matter of past history, there is little 
doubt that other scientific organisations will 
desire to be represented in the important and urgent 
work to be done. 

It may not be out of place here to mention a 
few of the aims and aspirations of this Parlia¬ 
mentary Science Committee. It is proposed to 
promote discussions in both Houses of Parliament 
on scientific matters in their application to 
economic policy and national well-being; to 
arrange periodical addresses by scientific authori¬ 
ties to the chief Parliamentary committees and 
groups; to consider Bills before Parliament 
which involve the application of scientific method ; 
and to urge the proper representation of science 
on public committees—departmental and other¬ 
wise. In the very forefront of the programme 
will be the modernisation of the system of financing 
scientific research, with tho view of ensuring that 
State aid to science should either take the form 
of block grants or outright endowment. It is 
felt that the present system of fluctuating annual 
grants alternating between foresigh ted vision and 
nervous gusts of parsimony must be relegated to 
the limbo of oblivion if wise and prudent progress 
is to characterise national policy. Pressure will 
be exerted to secure that all scientific and technical 
departments in the public service, and all work 
involving scientific knowledge, must be under the 
direct control of persons of adequate scientific 
attainments, and that the highest appointments 
in the public service shall be open to scientific 
and technical men who possess the necessary 
administrative ability. It may be said that these 
are aspirations ; but, although the Parliamentary 
Science Committee is only newly created, it has 
already given a taste of its quality in compiling 
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from “Hansard" and other sources a summary of 
all scientific matters dealt with in Parliament 
during the 1932-33 session, completely indexed. 
This compilation is entitled “Scienoe in Parlia¬ 
ment”, and in future it will be issued to subscribers 
monthly. 

Before long, the Confmittee is likely to have 
referred to it the report of the Joint Committee 
of the British Science Guild and the Association 
of Scientific Workers on the financing of industrial 
research. The Joint Committee is actively engaged 
in collating the facts, and in considering the 
formulation of a desirable future policy. When the 
task is completed it will then become the function 
of the Parliamentary (Science Committee to 
persuade Parliament^-and Parliament’s hydra¬ 
headed master, the electorate—of the wisdom of 
the policy adumbrated. This task will call for 
all the energy of which the young body is possessed. 
Nevertheless, it is possible of achievement; and 
the same cannot be said of the aspirations of all 
newly-formed bodies. It must be emphasised 
that the propaganda of the new Committee has 
to bo directed not only to the Parliamentarians, 
but also to the general public. Possibly it is 
more important to oonvinc© the public than it is 
to convince the Parliamentarians, for the con¬ 
victions of the latter are particularly fluid once 
Demos has made up his—and her—mind. 

A start having been made in forging an effective 
connecting link between science and Parliament, 
it only remains to emphasise the paramount 
importance of science speaking with one voice 
and presenting an unbroken front. So long as 
Parliamentary committees of scientific bodies 
work as isolated units, they ate regarded with 
more or less derision by the politicians, who have 
a very shrewd idea that these bodies represent 
very limited constituencies. But a united Par¬ 
liamentary Science Committee, supported by 
many eminent bodies, each representing in the 
aggregate thousands of members, has perforce to 
be treated with some show of respect. It is 
imperative, therefore, that the largest possible 
number of scientific bodies should be represented 
upon the Parliamentary Science Committee in 
order to give it the necessary strength to make it 
the spear-head of science as a whole, and a worthy 
co-partner with our rulers at Westminster. 

The Royal Society is perhaps in a different 
position from other scientific and technical 
societies, as it has almost a semi-official relation 
to the State through the administration of the 
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Government grants for publication and scientific 
investigation, and is often consulted upon scientific 
matters of national importance. The British 
Association may also hold the view that, as its 
sections cover all the chief branches of science, its 
relation to the Parliamentary Science Committee 
would be different from tfiat of societies concerned 
only with particular fields of scientific work. 
Sir Frederick Gowland Hopkins, who is president 
of both the Royal Society and the British 
Association, has shown in no uncertain way that 
he is strongly in favour of bringing scientific 
methods into the consideration of social affairs, 
and the Parliamentary Science Committee is a 
practical—and practicable—way of achieving this 
end. Whatever actions tfae Royal Society and 
the British Association may take, it is to be hoped 
that they will assist in the linking up of scientific 
and technical societies which is the aim of the 
Committee, so that, when action is necessary, 
Parliament may be faced with the unity which 
betokens strength, rather than with that disunity 
which is regarded as the inevitable sign of weak¬ 
ness and inefficiency. 

When the organising committees of the various 
sections of the British Association meet on January 
5 to decide upon their programme for the meeting 
in Aberdeen next September, they will have before 
them a memorandum from the Council suggesting 
that papers, discussions, or symposia should be 
included bearing upon the relations between the 
advance of science and the life of the community. 
As the result of the lead given by the Council in 
this memorandum, much valuable material is 
ltkely to be brought together for consideration and 
co-ordination. The Association is to be con¬ 
gratulated upon adopting a policy urged upon it 
thirty years ago by Sir Norman Lockyer, and the 
neglect of which led him to found the British 
Science Guild “to promote the application of 
scientific methods and results to social problems 
and public affairs”. It may confidently be antici¬ 
pated that the inquiry now instituted by the 
Council, through the organising committees of the 
Sections, will make the Aberdoen meeting one 
of the most notable in the history of the Associa¬ 
tion* Such an analysis of the scientific factors 
which affect human welfare and eoonomio life 
should be illuminating and afford profitable 
guidance for the future, but if it is to influence 
our legislature, the best means of promoting this 
end will ' be through such a Parliamentary Science 
Committee as has now been established. 


Mass-Spectra and Isotopes 

Mass-Spectra and Isotopes. By Dr. F. W. Aston. 

Pp. xii-f248-f8 plates, (London : Edward 

Arnold and Co., 1933.) 15 s. net. 

HE phenomenon callod ‘autoeatalysis* by the 
chemists is most conspicuously exemplified 
by the way in which natural sciences develop. A 
single discovery often leads to a rapid advance 
in scientific knowledge, each result becoming a 
nucleus of further progress. The man of science, 
although fortunate to live in such an illuminating 
epoch of scientific progress, has the uneasy feeling 
that he may not be able to keep pace with such 
gigantic developments. Occasionally he is be¬ 
wildered by the rapidity of the advance in scientific 
knowledge. Even if he concentrates on one special 
field, the development may be so rapid, the papers 
published so numerous, that he has difficulty in 
keeping the pace. 

It is, therefore, not the lack of admiration at the 
amazing progress, but rather their shortcoming 
of being unable to follow its trend, that makes 
not a few scientific workers secretly wish for a 
form of disarmament in the field of publication. 
A few men of science are even so bold as to advocate 
openly such ideas. Without slackening down the 
rapid development of science or decreasing the 
number of papers published, there exists another 
solution to this state of affairs ; namely, the 
publication of books dealing fully and con¬ 
scientiously with the field in question, emphasising 
the main points and leaving aside details of lesser 
interest. Thus the fellow-worker would bo fed on 
sound dietetic lines and not on those of the boa- 
oonstrictor. Dr. Aston is to be congratulated on 
his admirable way of dealing with bis subject on 
the above-mentioned lines ; no ohe is so qualified 
as he to do this, sinoe practically all of the work 
on isotopes has been done by him. 

Our knowledge of the nature of isotopes and the 
numerous fundamental conclusions to which this 
knowledge leads, becomes a chapter of utmost 
importance for the chemist and physicist alike. 
Aston's “Mass-Spectra and Isotopes” oovera 250 
pages containing all the important information on 
this many-sided subject, and is written with on 
admirable lucidity. It is interesting to compare 
the present edition with the previous one published 
in 1924, In that second edition, 101 atomic species 
were enumerated whilst the number of known 
isotopes has increased since to 190, in spite of the 
fact that the interest of mass-spectroscopic 
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research was not so much focused on the discovery 
of new isotopes as on the accuracy of the deter¬ 
mination of the isotopic mass. The latter is one 
of the most fundamental magnitudes of nuclear 
physics, its knowledge being of especially great 
importance in connexion with the transmutation 
of the elements. The great advance in the know¬ 
ledge of the accurate isotopic mass is due to further 
ingenious improvements in the spectrographs used, 
and in a still higher degree to more efficient 
methods in the production of the positive rays. 

Besides a description of apparatus constructed 
by the author, the book contains also a detailed 
account of the arrangement with which Bain- 
bridge obtained his important results. In most 
of the cases which were simultaneously investi¬ 
gated by Aston and Bain bridge, the same results 
were obtained. The importance of this coincidence 
is enhanced by the fact that the apparatus used 
by them differed so fundamentally in principle, 
thus making the chance of both instruments 
producing the same experimental error a very 
remote one. 

The great progress made in the photometry of 
mass-spectra makes it possible to determine the 
relative abundance of isotopes in a complex 
element, a magnitude of fundamental importance, 
with remarkable accuracy. The knowledge of the 
relative abundance of the isotopes, coupled with 
that of the isotopio weight, gives the value of the 
atomic weight in question. 

As a method of determination of chemical 
atomic weights, photometry of mass-spectra is 
clearly at its worst for light elements, for its error 
will be roughly a fixed fraction of the unit of mass. 
In addition, with isotopes, as in lithium, so different 
in mass, it is unsafe to conclude that particles of 
the same energy will affoct the photographic plate 
equally. In the region of mercury, the three 
sources of uncertainty due to packing fraction, 
change of scale and relative abundance have about 
the same value, each about I part in 10,000. Here 
the method will compare favourably with the best 
chemical ones and has obvious advantages from 
the fact that, in general, purity is of no importance, 
and the quantity of material required is usually 
only a fraction of a milligram. 

The great importance of the possibility of 
checking the values of the atomic weights arrived 
at by chemical methods by means of the mass- 
spectrograph is illustrated by the example of 
hydrogen. When trying to eliminate the dis¬ 
crepancy between the values obtained by the 


two different methods, Birge and Menzel suggested 
that hydrogen contains heavier isotopes. Research 
carried out by Urey and his collaborators led to 
the discovery of the isotope of mass 2. While 
the above suggestion led to thiB most important 
discovery, the first estimates of abundance did not 
remove the discrepancy between the chemical and 
physical atomic weights of hydrogen. However, 
since Dr. Aston’s book was revised, further work 
has been done which indicates a higher percentage 
of the heavy isotope and so brings the two figures 
into good agreement. 

Since the atomic number depends only on the 
net charge in the nucleus, there is no arithmetical 
reason why an elementr should not have any 
number of possible isqtopes. Dr. Aston, however, 
inclines to the view that the number of isotopes 
of an element, and their range of mass number, 
have definite limits, and he emphasises the remark¬ 
able rule that the elements of odd atomic number 
never have more than two isotopes. An instructive 
diagram showing the relative number of atoms 
of various species present on the earth, two 
chapters on the isotopic effect in optical spectra 
and one on the separation of isotopes close a most 
fascinating volume. G. Hevesy. 

Voodoo and Obeah 

Voodoos and Obeahs: Phases of West India 
Witchcraft. By Dr. Joseph J. Williams. Third 
printing. Pp. xx +257. (London: George 
Allen and Unwin, Ltd., 1933.) 15*. net. 

HE study of the superstitions of the American 
Negro owed much to the interest aroused by 
the Uncle Remus stories of Joel Chandler Harris ; 
but it was the work of Mary Alicia Owen and her 
collection of voodoo stories from Missouri which 
first attracted serious attention to the darker side 
of these beliefs and the operative magio which they 
reflected. Miss Owen’s account of the voodoo 
superstitions appeared in 1891 and her stories in 
1893 ; but previously, in 1884, Sir Spencer St. 
John had published, his account of the voodoo 
cult in Haiti. The scepticism with which that 
account was received spurred St. John to further 
investigation and an amplified aooount was in¬ 
cluded in the second edition of his “Hayti, or the 
Black Republic”, which appeared in 1889, From 
that day voodooism, with which commonly, but 
erroneously, is coupled the obeah of Jamaica, 
has been obscured with element# of mystery and 
the subject of a controversy as to how feat tire 
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imputation of cannibalism and human sacrifice 
brought against the cult was justifiable, Educated 
Haitians deny its existence, except as a form of 
superstition and black magic, like that found 
among the uneducated peasantry of other countries, 
which has crept into Roman Catholic ritual and 
observance. Yet the best informed of the Haitians 
who have endeavoured to refute the highly 
coloured acoounts of W. B, Seabrook in his “The 
Magic Isle” admit the existence of orgiastic 
assemblies which seem to weaken their case. 

The account of the voodoo and obeah beliefs of 
Haiti and Jamaica, which Father Williams gives 
in the volume now under notice, is an attempt to 
examine the evidence*in a dispassionate and 
scientific spirit. It is based in part on documentary 
evidence and in part on personal observation, 
which began so long ago as 1906, and in the 
course of three periods of residence covers in all 
six years. 

Father Williams does not touch on the voodoo 
or hoodoo of the Negro in the southern United 
States. There are records of voodoo cult cere- 
monial observances in New Orleans exactly similar 
to those of Haiti. The New Orleans cult endured 
down to the last decade of the nineteenth century 
at least; but it is said to have died down after 
the death of the last high priestess, Marie Laveau. 
White people are reputed to have taken part in 
the orgiastic ceremonies. The cult would seem 
to have been introduced into Louisiana, whence 
it spread to other States, by slaves from Haiti, 
whose masters had fled to Cuba at the time 
of the revolution and came to the States when 
war broke out with Spain in 1809. Belief in hoodoo 
or voodoo and the voodoo man, the worker of 
spells and conjurations, still survives among the 
Negroes. 

It has been maintained, as for example by W. W. 
Newell in 1888, that voodoo was of European 
origin, having been introduced into the island of 
Haiti by the French in the seventeenth century 
as a witchcraft belief, and that the name was a 
corruption of ‘vaudois’ as applied to witchcraft 
in France. There can, however, be little doubt 
that the true origin was suggested by A. B. Ellis 
three years later, in 1891. Ellis held that it was a 
form of, or a survival of, the West Afrioan cult 
Of the snake, introduced by Ewe-speaking or 
D&homean slaves at the time of the fall of the 
kingdom of Whydah in West Africa in 1724. 
'Voodoo 1 he derived from uoiv, the Ewe term 
for the central cult-object as on inspirer of fear. 


Sir Richard Burton had previously asserted the 
connexion with the west coast of Africa. The 
view put forward by Ellis is borne out by more 
recent research into the character of West African 
belief. 

The essential feature of the voodoo cult is the 
worship of the serpent. Its followers were a 
regular order with chief priest and priestess, the 
‘king’ and ‘queen’, holding office for life, and am 
initiation ceremony. At a certain stage in the 
ceremonial the serpent, which was in a box, was 
adored, and the priestess then stood on the box 
and became inspired, prophesying the result of 
the supplications proffered by the devotees. 
White cocks or white goats were sacrificed. Ritual 
dancing and feasting followed, in the course of 
which tho devotees exhibited all the familiar 
phenomena of ‘possession’. That human sacrifice 
was offered in voodoo worship has been doubted. 
The human victim, the ‘goat without horns’, is 
assigned to the even more violent rite of ‘Don 
Pedro’ or ‘Petro’, which was introduced into 
Haiti by a Negro of Spanish extraction in the 
sixth decade of tho eighteenth century. In this 
rite the usual victim was a pig. 

The origin and history of obeah in Jamaica 
differ essentially from those of voodoo. The 
practice of obeah belongs to a people of distinct 
derivation, although they reached the colony at 
about the same time as the Negroes who brought 
voodoo to Haiti. The Jamaican Negroes were 
then known as Coromantins. They were Tshi- 
speaking peoples, among whom Ashantis pre¬ 
dominated ; and owing to their tendencies to 
rebellion, they were not allowed to be introduced 
into French or Spanish colonies. 

Father Williams, studying the Jamaican beliefs 
and practices in the light of Capt. Rattray’s 
researches in Ashanti religion, maintains that there 
are two strains or forms of belief, often confused, 
which should be distinguished, namely obeah 
and myalism. Further, that while obeah repre¬ 
sents the survival of a magical anti-social cult of 
Ashanti, myalism, like voodoo, had been an official 
tribal religion, which assimilated itself to obeah 
and its secret rites when the legislature, becoming 
alive to the danger of rebellion fostered by the 
religious beliefs of the Negroes and alarmed by the 
wholesale poisoning of obeah, forbade these cere¬ 
monial assemblies. Thenceforth myalism became 
a secret cult like obeah and adopted the magic, or 
some of it, of the obeah man. The ecstatic element 
of myalism found expression in the more emotional 
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forms of Christianity ; and after the emancipation, 
and oven down to recent times, it was responsible 
for much of the Negro enthusiasm in revivalism. 
When opportunity arose, however, myalism re¬ 
sumed its original function as a tribal religion 
hostile to anti-social magic by ‘digging out*, or 
as the modem African puts it, ‘smelling out’ the 
witch, the obeah man—at a prioe. 

In the course of his valuable study of these two 
singular groups of Negro cults, Father Williams 
discusses the position of obeah and voodooism 
as they stand to-day. Although he is somewhat 
sceptical whether voodooism as an organised 
cult and ceremonial has died down so completely 
as some would maintain, his conclusion as to 
myalism and obeah is that, on the whole, “they 
have degenerated into a common form of witch¬ 
craft not uncommonly associated with devil 
worship, and even those of the blacks who belittle 
its general influence, in practice show a wholesome 
fear of the Obeah man”. 


Biochemistry and Morphology 

Theoretische Biologie. Von Dr. Ludwig v. 
Bertalanffy. Band 1 : Allgemeine Theorie, 
Physikochemie , Aufbau und Entwicklung des 
Organi&mus. Pp. xii+349. (Berlin: Gebriider 
Bomtraeger, 1932.) 18 gold marks. 

R ECOGNISING it as something new in bio- 
logical literature, biologists everywhere will 
warmly welcome Dr. Bertalanffy’s new book on 
theoretical biology. For unlike most writers in 
this field, he is not content to bring forward a 
heterogeneous mass of purely biological facts 
which call for, but do not receive, any satisfactory 
explanation from ‘pre-Copernican* biology; on 
the contrary, he realises that whatever else may 
be needed, all that the methods of physics and 
chemistry can tell us about the living being is a 
quite indispensable foundation for biological 
theory. Hence in his book we find, side by side 
with chapters on logic and methodology or on 
Eniwicklungsrnechanik, discussions of the colloidal 
properties of living substance, the permeability 
problem, or the energetics of carbon compound 
reactions. Such a synthesis has never before been 
attempted. 

In the earlier sections of the book, Dr. 
Bertalanffy handles the most fundamental prob¬ 
lems of biological methodology, and discusses the 
famous saying of Kant that in any branch of 
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natural knowledge the amount of true soience 
present is directly proportional to the amount of 
mathematics. He emphasises that if the word 
mathematics here is taken in its widest sense, the 
remark is nothing but a statement of one’s con¬ 
viction of the genuine Baiionalisierbarkeit of 
Nature. He realises that there are strange realms 
in mathematics, unknown to most biologists, out 
of which concepts essential for the understanding 
of life phenomena may come, and can envisage 
the utilisation for biology of order-systems not 
involving number and quantity. We see, he says, 
in physics, that new groups of facts require the 
creation of new sorts of mathematics (compare 
quantum theory, matrbp theory, etc.). Many 
biologists, on the other hand, suppose that the 
application of mathematics to biology means no 
more than the use of calculus for curve-fitting, for 
example, in growth, or the working out of tempera¬ 
ture coefficients (apparently the most variable con¬ 
stants known). But Dr. Bertalanffy’s revolutionary 
dictum, which should be engraved on the hearts 
of all his readers, runs : “Only by the closest co¬ 
operation of the theoretical physicist, the mathe¬ 
matician, and the mathematical logician, will the 
problem of the mathematisation of biology be 
solved.” 

The author’s chapters on detailed subjects, such 
as the various theories of the permeability of the 
cell membrane, are clear and very free from errors. 
Previous writers who have treated of suoh subjects 
from the point of view of pure theoretical biology, 
have prowled through the literature like old- 
fashioned theologians making what use they can 
of the difficulties for Darwinism in mimicry or 
bird-lore, but Dr. Bertalanffy is sincerely anxious 
to learn from the physiologists and soberly dis¬ 
cusses their views, from Overton to Michaelis. It 
is not his fault that the gulf between the highest 
flights of colloidal chemistry and the simplest facts 
in experimental morphology iB so wide and so 
deep. But occasionally he makes a slip, and it is 
his fault when he tells us (on p. 81) that the 
chemical composition of a living tissue remains 
unaltered when it is ground in a mortar. Here 
he throws away in a moment something that 
would have helped to bridge the dreadful gulf, 
namely, the knowledge we are now gaining 
about the 'morphological' arrangement of the 
intra-oellular enzymes. Nor will many of bis readers 
enjoy being told (on p. 234) that mitogenetic 
rays are “certainly one of the most monumental 
results of modem biology* 1 . On the other hand, 
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special praise is due to him for his unusually 
stimulating and valuable chapters on experimental 
embryology and the determination problem. 
The book as a whole is worthy of the widest 
possible circulation, and this, no doubt, it will 
attain. 

The general outcome is not, happily, any 
premature ‘organismic theory’ of life, for the time 
has not yet come for conclusions. But throughout 
the book Dr. Bertalanffy emphasises that the old 
mechanism-vitalism controversies are now quite 
fruitless since the so much disputed ‘irreducibility 
of biological categories’ merely means, when 
analysed, that the configurations of matter which 
we call biological Bhow*a form of organisation or 
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order not met with elsewhere. It is for us to 
investigate the forces involved in this organisation, 
the rationale of this order—not, as some thinkers 
wish, to accept it as axiomatic (Natohe, 181, 
458, 664 ; 1933). The irreducibility of biological 
categories has nothing to do with the entry of 
vitalistic concepts ; the laws of the nematic or 
smectic state are similarly ‘irreducible' to the rules 
which hold good for common isotropic liquids. 
The service of vitalism in past days was that it 
continually directed attention to the real com¬ 
plexity of the phenomena; Dr. Bertalanffy has 
now liquidated the old firm, and performs the 
same service without the old obscurantism. 

Joseph Needham. 


Short 

Evaporating , Condensing and Cooling Apparatus: 
Explanations, Formulae, and Tables for Use in 
Practice. By E. Hausbrand. Translated from 
the second revised German edition by A. C. 
Wright. Fifth English edition revised and 
enlarged by Basil Heastie. Pp. 503. (London : 
Ernest Benn, Ltd., 1933.) 2 5s. net. 

This book is a new edition of a work that has 
become a recognised classic in the literature of 
chemical engineering. Heat transmission is a very 
wide subject, on which some of the extensive work 
published is exceedingly controversial, and the 
inquirer frequently has difficulty in finding col¬ 
lected and co-ordinated information. This he will 
find supplied with authority in the familiar 
“Hausbrand”. 

The large number of empirical formulas and 
useful tables, obtained from experiments on full- 
soale plant, make the book valuable to the practical 
man faced with problems of evaporation and 
distillation. Not only are evaporators and con¬ 
densers treated exhaustively, but considerable 
space is also allotted to the study of the flow 
and heat transmission of fluids in pipes, and to 
vacuum pumps. The latest edition contains an 
added chapter on heat exchangers in modem 
industrial practice, in which the new plate type is 
described ; it also embodies some of the more 
recent additions to the literature. 

There appear to be no serious omissions, but a 
brief summary of the submerged combustion pro¬ 
cess would have been an interesting addition, even 
if as yet its practical importance is scarcely 
established. Heating with hot oil is perhaps 
dismissed rather too briefly. The book is not a 
digest of the literature but is clearly the work of 
practical men and, as such, it is to be recommended 
particularly to all designers and users of evaporat¬ 
ing plant. Students of chemical engineering will 
also dnd it a Very valuable reference book. 

J,H.P. 


Reviews 

Street Traffic Flow . By Henry Watson. Pp. 

xii +395-1-13 plates. (London: Chapman and 
Hall, Ltd., 1933.) 31s. net. 

The present work includes tho general charac¬ 
teristics of traffic flow, the influence of different 
types of vehicles, of different kinds of crossings, 
with suggestions for mitigating the effect of obstruc¬ 
tions and improving the flow generally. It deals 
also with lighting signal systems, with parking, 
street accident statistics, accident prevention, and 
there are general chapters on transport manage¬ 
ment and policy, and layout of streets and cities. 

A particularly valuable feature of the book is 
the large number of illustrations depicting all 
kinds of traffic under all sorts of conditions in all 
varieties of streets, broad and narrow, straight and 
winding, obstructed and clear, together with 
numerous diagrams to elucidate the text. The 
author has taken great pains to present a mass of 
useful and interesting information in a clear and 
concise style. So far as we know, there is no other 
book of like compass dealing with this extremely 
important subject, and the work should therefore 
prove invaluable to local authorities, transport 
companies, the police, and indeed to all who are 
in any way or in any capacity connected with the 
complicated intricacies of street traffic. The 
private motorist and other individual users of the 
road will also find much to interest them in these 
pages. 

The Subject Index to Periodicals , 1932. Issued by 
the Library Association. Pp. x 4 270. (London : 
The Library Association, 1933.) 70*. 

The editor, Mr. T. Rowland Powei, and his 
assistants have shown remarkable energy in pre¬ 
paring and publishing this Bubject index to the 
periodicals issued in 1932 ten months after the 
end of the year. The value of an index of this 
kind is greatly enhanced when it can be brought 
out with promptitude. At the same time it would 
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be foolish, if not impracticable, to attempt to 
produce a volume indexing all that is published in 
1932 and nothing published in previous years. 
Indeed, this volume will be found to refer to many 
articles which came out in 1931. 

The volume contains entries of nearly 26,000 
articles selected from 550 English and American, 
21 French, Belgian and Swiss, 19 German and 2 
Italian periodicals. Periodicals covered by certain 
named publications such as Science Abstracts , 
Index Medicus , Engineering Index and Photo¬ 
graphic Abstracts are not indexed. 

Workers in all branches of science will find this 
index most useful as a means of ascertaining what 
has been published in a given subject in the less- 
known periodicals. Volumes, similar to the present, 
have now been published for the years 1926 up to 
the present time. We hope the series will be 
continued. 

What Butterfly is That ? a Guide to the Butterflies 
of Australia. By Dr. G. A. Waterhouse. Pp. 
viiiH 291+34 plates. (Sydney: Angus and 
Robertson, Ltd. ; London: The Australian 
Book Co., 1932.) 12a. 6 d. net. 

The object of this book in to provide a popular 
guide to the butterflies of Australia. It is gratifying 
to find such an object attained with due regard to 
the scientific requirements of the subject and 
without sacrifice of accuracy. It describes every 
known species of Australian butterfly and most of 
them are figured (on a somewhat reduced scale) on 
the really excellent coloured plates that are ap¬ 
pended. The descriptions err possibly on the side 
of brevity but they arc intended to be used in 
conjunction with the plates. Short diagnoses of 
the larvae and pupse are included, so far as they 
are known, and many of such stages are extremely 
well figured in a series of half-tone plates. The 
book is quite a model of its kind and a great deal 
of information is compressed within its pages. It 
deserves wide circulation and is exceptional value 
for its modest price. 

Amateur Telescope Making. Albert G. Ingalls, 
Editor. With Contributions by Russell W. 
Porter, Prof. Charles S. Hastings, Rev. William 
F. A. Ellison, Dr. George Ellery Hale, Clarendon 
Ions, John M. Pierce, A. W. Everest, John H. 
Hindle, Rev. Harold Nelson Cutler, Franklin B. 
Wright, Alan R. Kirkham, F, J. Sellers. Third 
edition completely revised and enlarged. Pp. 
xii+500. (New York: Scientific American 
Publishing Co., 1933.) 3 dollars. 

This book is a mine of practical information on 
the arts of making, testing and adjusting tele¬ 
scopes. It is a composite work and, consequently, 
it lacks continuity. But if the reader, who is 
ambitious of constructing his own instrument and 
enjoying the fruits of his labours, will take the 
necessary trouble, he will easily pick out the parts 
applicable to his own particular needs and 
problems. The earlier editions have evidently 


enoouragod a large number of amateurs to make 
their own telescopes, and for those who are in¬ 
terested in this fascinating hobby the book can be 
unreservedly recommended. 

Qesteinsanalytisches Praktikum. Von Prof. Dr. E. 

Dittler. Mit einem Anhang: Kontrolle und 
graphische s Darstellung tier Gesteinsanalysen , von 
Dr, A. Kohler. Pp. viii + 112. (Berlin und 
Leipzig : Walter de Gruyter und Co., 1933.) 
4 gold marks. 

The present work deals with the quantitative 
analysis of rocks, mainly silicate rocks. The 
practical directions are clearly and systematically 
given, and less common elements which may be 
present arc taken into account. Fluorine and boric 
acid are also included. The determination of the 
total rare earths forms part of the scheme, but the 
separation or individual determination is omitted. 

The last part of the book deals very fully with 
the calculations and analytical control, in which 
the distribution of acidic and basic oxides to 
various mineral constituents is considered, in¬ 
cluding such graphical methods as Marchet’s 
felspar triangle. 

Qualitative Analysis. By H. S. Moodey. Pp. 
ix+182. (London: William Heinemann, Ltd., 
1933.) 6 a. 

Tins book begins with an account of the elementary 
conceptions of physical chemistry which are 
necessary in understanding analytical operations. 
This part,, which occupies one-third of the book, 
is not characterised by any very novel features 
and is contained in most textbooks which would 
presumably be used along with a laboratory manual. 

The rest of the book deals with qualitative 
analysis, including tables of group separations, but 
not including the collected tests for individual 
radicals usually provided in books on qualitative 
analysis. This appears to be a defect. The 
instructions for the separations in the groups, on 
the other hand, are very complete". The book 
will probably be found more useful in schools than 
in university or analytical laboratories. 

Diptera of Patagonia and South Chile: based 
mainly on Material in the British Museum 
(Natural History ), Part 4 : Empididce . By 

J. E. Collin. Pp. viii+334. (London : British 
Museum (Natural History), 1933.) n.p. 

The British Museum (Natural History) has re¬ 
cently issued a further part of the series '‘Diptera 
of Patagonia and South Chile” which has often 
been noticed in these columns. The latest con¬ 
tribution to the series is by Mr. J. E. Collin and 
deals with the family Empidid®. This group is 
apparently richly developed in the regions in 
question, since 198 of the species described were 
previously unknown. The part forms a volume of 
more than 300 pp. with many text-figures and 1* 
well produced in a manner similar to its pre¬ 
decessors. 
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Soils and Fertilisers* 

By Db. Alexander Lauder 


M ANY of the investigations in agricultural 
chemistry during the past half-century have 
been concerned with t^he more accurate and 
detailed working out of the ideas discussed by 
Gilbert in his presidential address to the Chemistry 
Section of the British Association in 1880 and with 
the explanation of various points in agricultural 
practice which have been evolved by farmers ; 
while nothing spectacular in the way of change 
may have resulted, the cumulative effect of the 
more accurate knowledge about soils, fertilisers, 
crops and nutrition has undoubtedly been im¬ 
portant. 

In addition, several discoveries of fundamental 
importance have been made: the synthetic 
manufacture of ammonia and nitrates ; the effects 
of vitamins in animal nutrition ; the theory of 
base exchange in soils ; and the development of 
bacteriology, to mention some of the more out¬ 
standing only; 

Some of these, although they might be described 
as advances purely from the scientific side, have 
yet had practical applications of the highest 
importance. The theory of base exchange in soils, 
which may be said to havo originated in Great 
Britain with the early work of Way in the fifties 
of last century and is associated in modem times 
with the names of Gedroiz, Hissink and Wiegner, 
has provided an explanation of absorption and 
exchange phenomena and of soil acidity, and has 
been successfully applied to the reclamation of 
alkali soils in Hungary (Von Sigmond) and the 
western States of America, as well as in the treat¬ 
ment of land recovered from the sea. 

Amongst other notable advances which have 
had a practical application may also be mentioned 
the use of sulphur for reducing fungoid attacks 
on crops and for reducing alkalinity in soils, par¬ 
ticularly soils used for growing potatoes, and the 
study of the functions of elements which occur 
only in minute quantities in plants, for example, 
copper, manganese and boron. The application of 
modem statistical methods to the interpretation 
of field experiments and of biological experiments 
generally, has led to a more accurate appreciation 
of the experimental errors involved, and of the 
significance attached to any result. 

The Soil 

The study of the soil may be approached from 
two points of view. In the first of these it is 
regarded as the seat of certain chemical, physical 
and biological processes which are investigated 
entirely from the scientific point of view without 
any reference to agriculture. This has been the 



method of attack of the Russian school in par¬ 
ticular, and the supposition is that when a sufficient 
body of knowledge has been accumulated in this 
way, the consideration of the facts obtained may 
result in practical applications of value to the 
agriculturist; it should be emphasised, however, 
that the approach in the first instance is purely 
scientific. The interesting volume published a few 
months ago by Prof. G. W. Robinson of Bangor 
gives a clear exposition of the* methods of this 
school and of the results which have, so far, been 
obtained. The other method has been to study 
the soil as the medium of plant growth, to investi¬ 
gate practical problems as they arise and to have 
as its definite aim the giving of advice to those 
engaged in agriculture as to improving their 
methods of tillage and crop production. It is 
obvious, of course, that no definite division can 
be made between the two methods of approach, 
as is shown by the history of recent developments. 
In Great Britain, while the former method has 
been by no means neglected, as witness the large 
amount of research work carried on at Rothamsted 
and to a lesser degree elsewhere, it is the latter 
method which has been in the main officially 
supported and subsidised by successive Govern¬ 
ments. 

Amongst the scientific methods which have 
emerged and received considerable prominence 
and support in recent years is the modem method 
of soil classification. This, while belonging to the 
scientific method of investigation, also seeks to 
justify its existence by the claim that it is of 
immediate importance to the farmer. The method 
was first developed in Russia, where it was shown 
as early as 1879 that climate is responsible for the 
great tracts of similar soil found in that country ; 
this idea was developed by later workers and more 
recently by Glinka and others, who recognised 
some of the limitations of the original method and 
proposed in place of the earlier zonal type of 
classification a system based on the effect of 
climate on the development of the soil profile. 
Soils were divided into two great groups. In the 
first were placed the soils in which the profile 
shows that the external soil-forming processes, 
especially climate, have predominated ; the second 
group comprises those soils in which the internal 
process, that is, parent material, still predominates. 
These groups are further subdivided, but the whole 
system lays special emphasis on the development of 
the soil profile—that is, the vertical section from 
the surface soil to the unweathered parent material. 

Although soil surveys had been carried out for 
a considerable time m Europe and the United 
States, modem soil-surveying may be said to date 
from the first International Soil Congress held at 
Budapest in 1909. At this meeting Glinka ex¬ 
plained the new method of classifying and mapping 
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soils on a climatic basis, and soil surveys on the 
new basis were soon begun in a large number of 
European countries and in the United States. At 
the International Soil Congress held at Rome in 
1924 it was agreed to construct a soil map of 
Europe, and in 1926 the special committee repre¬ 
sentative of the different countries concerned met 
in Hungary to discuss in the field the practical 
details of the work on which the map was to be 
based. At a subsequent meeting in Budapest the 
details of the methods were adjusted, and it was 
agreed to undertake the construction of a map of 
the soils of Europe based on as uniform a method 
of surveying as possible. The “General Map of the 
Soils of Europe under the editorship of Prof. 
Stremme, Danzig, was published in 1927. The 
English text, translated by Dr. W. G. Ogg, of the 
Macaulay Institute for Soil Researoh, Aberdeen, 
was published in 1929 with the aid of a grant from 
the Department of Agriculture for Scotland. The 
first edition of the map is on the scale of 
1 : 10,000,000, and preparations for a second 
edition are in progress. 

Turning next to the methods employed in sur¬ 
veying, the profile is studied as regards horizons, 
colour and texture changes, structure, drainage 
and vegetation . The surface horizons are naturally 
more extensively studied. As regards the chemistry 
of the profile, most weight is placed on the ratio 
of silica to sesquioxides ; other factors examined 
arc the presence and accumulation of salts, in¬ 
cluding calcium carbonate, and changes in acidity 
with depth. On the results of these observations, 
the soil is placed in its appropriate olass. In 
passing, it may be noted that there appears to be 
a certain reluctance on the part of the advocates 
of these methods to ascertain by means of care¬ 
fully conducted field experiments whether some 
of the differences they are mapping are really 
significant in practice and whether some of the 
finer differences which they map, between soils 
within the same type, have any reality and make 
any appreciable difference in agricultural practice. 

As regards the utility of soil surveys generally, 
a reasonable case can be made out for the benefits 
which are likely to follow a careful survey of a 
new country which is just being developed. The 
difficulty there, is to provide the staff and funds 
so that the survey work is kept ahead of the 
development. 

In a country like Great Britain, on the other 
hand, there is doubt on the part of many as to 
whether the benefits which are supposed to follow 
such a survey will ever be realised. The question 
of suitable crop distribution and association is 
well established, as the result of generations of 
experience and is not likely to bp seriously altered 
as the result of such an investigation. It is claimed 
that a soil survey on the scale of 1 inch to the mile 
would be of great importance in connexion with 
manuring and in the interpretation of the results 
obtained by the various methods of estimating 
the available plant nutrients in the soil. Before 
undertaking a survey of such magnitude, it 

i. 


should be pointed out that such a claim would 
require to be based on the results of a wider series 
of accurate field trials than are available at 
present. At the same time, the importance of 
survey methods from the purely scientific point 
of view and also in connexion with land reclama¬ 
tion problems should not be overlooked. 

What the farmer wishdfc to know about the soil 
is whether it is adequately supplied with nitrogen, 
phosphates and potash, and whether there is 
sufficient lime present to give a satisfactory soil 
reaction. These are reasonable questions, but it must 
be admitted that in the past the task of the 
agricultural chemist who had to attempt to answer 
them was by no means easy. 

With regard to nitrogen, no method exists by 
which we can judge the requirements of a soil as 
regards this element; the fact that most soils 
respond to dressings soluble nitrogenous fer¬ 
tilisers is about as far as we can go in the way of 
prediction. 

On the other hand, the lime requirement of a 
soil can now be given with reasonable accuracy 
by routine methods which are suitable for use on 
a large scale. The question as to whether the 
dressing of lime which is theoretically desirable 
can be recommended is generally an economic 
rather than a chemical one. 

To determine what the requirements of a soil 
are with regard to available phosphates and 
potassium is a more difficult matter. The most that 
can be aimed at at present is to be able to say 
whether the soil is well supplied or moderately 
supplied with these constituents, or is deficient in 
them. 

The difficulties of discriminating between the 
available and non-available constituents in a soil 
arc obvious. In the first place, the way in which 
plants take up their nutrients from the soil is still 
a matter of controversy, and the fact that the 
| soil is a heterogeneous and ever-changing system 
of extreme complexity greatly increases the diffi¬ 
culties. The chemioal methods generally employed 
involve the extraction of the soil with water or 
some dilute solvent and the estimation of the 
phosphates and potassium which come into solu¬ 
tion under standard conditions. When the results 
can be interpreted in the light of field experi¬ 
ments or experience, they ore a very useful guide 
in advisory work. The fact that the method is an 
empirical one is a great drawback, but the more 
serious objection is that the results give a measure 
of the condition of a soil at a particular time only 
and obviously cannot apply to its condition at 
different times throughout the year. There is 
probably no hard and fast line between the 'non- 
available' and the ‘available’ constituents, the 
one set gradually merging into the other. 

These fundamental difficulties have suggested 
the idea of making use of the plant itselfas an 
index to the available plant nutrients in the soil. 
Much work from this point of view has been 
carried out and two methods based on these 
principles have been in use on the Continent for 
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several years. These are the well-known methods 
of Mitscherlich and Neubauer. These methods 
have been very ably and critically reviewed by 
Dr. R. Stewart in a recent publication of the 
Imperial Bureau of Soil Science (Technical Com¬ 
munication No. 25, 1932). 

One general difficulty which applies to both 
methods is that they oan be carried out only at 
institutes specially equipped for the purpose. The 
Mitscherlich method requires a whole season to 
carry out the test, while the Neubauer requires 
much supervision and extreme accuracy in the 
analytical work. Attempts have therefore been 
made to devise simpler biochemical methods 
suitable for the ordinary laboratory use ; of these 
one is of special interest. 

The Aspergillus Metffpd . It is found that under 
standard conditions the growth of Aspergillus niger 
is proportional to the amounts of available potash 
and phosphates in the soil. 

The mould is grown in a suspension of the soil 
in a culture solution containing all the constituents 
necessary for growth except the one being tested 
for, and the results of a large number of experi¬ 
ments have shown that the standard error is of 
the order 4 per cent. 

The method has been worked out by Prof. 
Niklas and his oolleaguos at the Agricultural 
Research Station at Weihenstephen, near Munich, 
and has also been subjected to a critical examina¬ 
tion by Dr, A. M. Smith, Edinburgh, who has 
tested the method with a variety of Scottish soils, 
as well as investigating the effect of different 
sources of nitrogen on the process. 

The Aspergillus method is likely to be valuable 
in estimating the potassium and phosphate require¬ 
ments of a soil. The results, as might be expected, 
are more reliable for potassium than for phosphates, 
and while not rigidly quantitative, give informa¬ 
tion as to whether the soil is rich or poor in those 
constituents. It has the advantage of being rapid 
and requiring no expensive apparatus (A. M. 
Smith and R. Coull, Scot. J. Agric vol. 15, 
p. 262; 1932). 

The whole question of available plant food is 
necessarily bound up with the complex relation¬ 
ships which exist between plant and soil, and it 
is unlikely that any simple or single method will 
be devised to overcome the inherent difficulties 
of the problem and be generally applicable to 
different sets of conditions. The admitted lack 
of agreement obtained with the various methods 
at present in use is undoubtedly due, to a large 
extent, to the variety of factors involved, as well 
as to the fundamental objections which may be 
raised to any one method. We are still very 
ignorant of the process of assimilation by the 
growing plant, and until we have more informa¬ 
tion on this subject, methods of estimating avail¬ 
ability must continue to be largely empirical and 
the results merely first approximations. 

The usual method of approach to the problem 
has been to study the effect of the soil or plant 
-medium on the plant. In Edinburgh attention 


has in recent years been directed in the opposite 
direction—namely, to a study of the effect of 
the plant on the soil. The alterations to be 
observed are, of course, small, but by applying 
methods which might almost be describee! as 
analogous to modem micro-methods of analysis, 
measurable ohanges can be followed with consider¬ 
able acouracy. The results which have been 
obtained are interesting and sometimes rather 
unexpected, and although it is scarcely to be 
supposed that they will furnish a complete picture 
of the relationship between soil and plants, one 
feels that any contribution to the subject from a 
new angle may be of value in the study of such 
a complex problem. 

Fertilisers 

Turning next to the progress which has been 
made in the manufacture and use of fertilisers since 
the timo of Gilbert's address, there are one or two 
notable dates and achievements to be mentioned. 

First in order of time is the discovery of the 
value of basic slag as a fertiliser. The earliest 
experiments with slag in this country were carried 
out in England by Wrightson and Munro in 
1885, and by A. P. Aitken in Scotland about the 
same time ; a year or two later J. J. Dobbie 
carried out the first experiments with the slag in 
North Wales. 

The now classic experiments laid down by Prof. 
Somerville in 1896 and carried on and developed 
by his successors, Sir Thomas Middleton and Prof. 
Gilchrist, have demonstrated the value of this 
addition to phosphatic fertilisers and show os the 
result of twenty-five years’ experiments that basic 
slag is, for certain types of soil, even more valuable 
than superphosphate. 

As regards superphosphate, it should be noted 
that the former view, that it was an acid manure 
and that its continued use depleted the soil of 
lime, is no longer held ; the general objection to 
the use of the so-called physiologically ooid 
manures has been shown to be due to miscon¬ 
ceptions as to their action. 

In the case of the potash fertilisers, one of the 
most striking discoveries of recont years is the 
marked response of most fruits to potash manuring; 
the effect of potash salts on the quality of the 
crop, particularly in the case of potatoes and 
barley, has also received considerable attention. 

The most important advance of all is the manu¬ 
facture of nitrogenous fertilisers by synthetic 
methods from the nitrogen of the air. Ammonia 
is now manufactured by a synthetic method 
on an enormous scale at the works of the 
Imperial Chemical Industries, Ltd., at Billingham. 
The successful development of the method is 
one of the greatest triumphs of chemistry and 
engineering in modem times. By this process, 
which incidentally dispenses with the use of 
sulphuric acid, sulphate of ammonia can now be 
prepared more cheaply than from gas liquor 
where the ammonia is obtained as a by-product. 
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Concentrated Complete Fertilisers. One of the 
most interesting developments of the synthetio 
ammonia industry has been the manufacture of 
concentrated oomplete fertilisers containing nitro¬ 
gen, phosphates and potash in suitable proportions 
and all soluble in water. One ton of such fertilisers 
supplies as much plant food as two tons of the 
ordinary mixed fertiliser of similar composition. 
They possess the obvious advantage of reducing 
freight and handling charges and! cost of distribu¬ 
tion to the land ; they are granular in texture 
and very easy to sow, and they can be stored 
without risk of deterioration ; farther, the con¬ 
stituents are all soluble in water. 

Another point claimed in their favour is that i 


they contain little except the three fertilisers, 
nitrogen, phosphates and potash, while the ordinary 
fertilisers contain appreciable, and in some cases 
large, amounts of calcium, sulphur and other 
elements. It is possible that in some soils the 
absence of the additional substances might be a 
disadvantage, and a careful comparison of the 
new fertilisers with the old mixed fertilisers will 
be necessary to show that no disadvantage attends 
the use of the new compounds over a number of 
years. 

It is obvious that if the concentrated fertilisers 
were used continuously over a number of years, 
increased attention would require to bo given to 
i liming. 


c 

Inter-Atomic Distances and Forces 


O N September 11, in Section B (Chemistry) of 
the British Association meeting at Leicester, 
Dr. N. V. Sidgwick opened a discussion on ‘‘Inter- 
Atomic Distances and Forces in Molecules”, with 
a review of the methods available for the deter¬ 
mination of interatomic forces and distances. 

X-Ray Measurements. Since the wave-length of 
X-rays is of the same order os atomic distances, 
scattering of these rays gives information about 
the relative positions of atoms. This method of 
investigation has been applied extensively to solids, 
especially by Sir William and W. L. Bragg ever 
since its original suggestion by Laue, and has been 
extended more recently by Debye and others to 
liquids and vapours, where deformation of the 
molecules by crystal forces is absent. The method 
has been supplemented by use of electron waves. 

Optical arid Infra-red Spectra. Electronic energy 
changes correspond to spectral lines in the visible 
or ultra-violet region, but oscillation of molecules 
causes absorption of energy in quanta represented 
by lines in the infra-red. These differences may be 
imposed upon electronic ohanges to give the lines 
of a band spectrum. Rotational frequencies give 
lines in the far infra-red which, when imposed 
upon electronic and vibrational ohanges, give the 
fine structure lines of band spectra. From rota¬ 
tional quanta the moment of inertia of the mole¬ 
cules can be calculated ; hence with known masses, 
inter-atomic distances and ultimately valency 
angles can be found. Oscillation frequencies 
indicate resistance to deformation of links. 

Thermochemical Data . The energy given out 
when two atoms form a link is connected with the 
foroe constant of the link derived from its oscilla¬ 
tion quanta ; these are connected, however, with 
small ohanges only in the energy of the link, while 
the heat of formation represents the total energy 
associated with the link. 

Dipole moments . These are produced whenever 
two unlike atoms form a link, and are due to 
unsymmetrioal sharing of electrons. As resultant 
moments are obtained by compounding the simple 
vectors, observational values give indications of 
the valency angles. The values vary with the 


nature of the atoms, and with the nature and 
number of the links between them. 

The properties of a link depend upon whether it 
is ionised or covalent, and, if covalent, upon 
whether it is single, double or treble. It is impor¬ 
tant to be able to distinguish the different kinds 
of links, and light has been thrown upon this by 
wave-mechanics. Measures of the lengths of 
covalent links accurate to about five per cent are 
now available and can be assigned in molecular 
structure. A double link is shorter than a single, 
and a triple Link shorter than a double link between 
corresponding atoms. When, however, no link is 
present, atoms cannot approach so near to one 
another otring to electron repulsion. Atomic 
centres in the hydrogen molecule Hi are 0*75 A. 
apart, but uncombined hydrogen atoms cannot 
normally approach within less than 2 A. of each 
other. In methylene chloride there is room for the 
-^Cl 

chlorine atoms if the angle is the tetrahedral 

one, but the 'envelopes' interfere causing separation 
of the chlorine atoms. This is obviously important 
in questions of steric hindrance. 

The theories which have been put forward to 
explain the covalent link were reviewed by Prof. 
J. E. Lennard-Jones. In 1927 Heitler and London 
applied new physical methods to the investigation 
of chemical linkages. The reactions of atoms to 
light indicate the energy states of the atoms. 
There is a natural tendency for a system to revert 
to its lowest energy state. Heitler and London 
considered that atoms were each in the lowest 
ground state when reacting; certain pairings of 
electron spins were thus possible, but the theory 
failed to explain either direoted valencies or 
double bonds. Pauling and Slater suggested that 
it was necessary to consider other states of an 
atom when a second atom was near. Thus in 
oarbon, two 2, and two 2, electrons were replaced 
by one 2. and three 2, electrons, enabling four 
shared pairs of electrons to be made up. The 
definite orbits of the Bohr atom are thus diffused 
by the merging of the neighbouring energy levels 
and the superimposing of the four neoeesary prbitl 
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gave a symmetrical sphere indicative of the 
symmetry of the carbon atom, A displacement in 
electron intensity on one side of the nucleus led to 
the formation of three other corresponding posi¬ 
tions of electron intensity symmetrically arranged, 
indicating the directed character of the valencies. 
Reactivity was assumed to be associated with 
intensity of electron charge, 

‘Resonance* or exchange energy was introduced 
to explain the energy of the oovaJent link ; where 
resonance was possible between two atoms, the 
resulting system had a lower energy than either 
atomic state singly. Physical conception of this 
was difficult and it did not serve to explain the 
co-ordinate link. This can be explained, however, 
by the concept of molecular orbitals . All electrons 
in a structure are shared to some extent by all the 
nuclei. Those remaining close to their original 
nuclei are said to have atomic orbitals ; those 
linking chemically form molecular orbitals, for 
example, in Li* there are two pairs of electrons in 
atomic orbitals and two electrons in molecular 
orbitals. Regarding, say, the hydrogen atom as 
a ‘hole' in space, the electron can fill it with a 
pattern as a sound vibration makes a pattern in 
a pipe. The bigger the ‘hole* the more ‘spread 1 
tho pattern and the lower the energy of the 
electron. When two atoms are concerned, chance 
of the leakage of electrons from one to the other 
is small when the atoms are far apart, but when 
the holes overlap, the electrons wander and take 
up the lowest possible energy pattern. Linking of 
atoms may bo regarded as removing the nodes from 
the energy pattern and thus lowering the energy. 

This theory explains better than that of Heitler 
and London (1) the nature of the oovalent link, 
(2) partial sharing of electrons by unequal nuclei 
and (3) polyatomic molecules. Where the nuclei 
have a symmetrical arrangement, the electrons 
must take up a pattern conforming to the general 
symmetry of the molecule, and this will be the 
lowest energy pattern. Overtones are possible, 
however, giving nodes, and henoe directional 
effects are developed. ‘Lone pairs*, for example, 
in NH„ may thus be represented by an excrescence 
in the electron pattern of a molecule which can 
supply deficiencies in other patterns, for example, 
BH„ giving a more symmetrical pattern than 
either and henoe a lower energy state. Considera¬ 
tion of C, CH, CH„ etc. indicates an induoed 
directed valency in an atom due to atoms already 
attached. 

A means of determininginteratomic distances is 
by the Fourier analysis of X-ray data. The method, 
which was described by Dr; J. M. Robertson, is 
laborious, but claims a higher accuracy than any 
other in use. The periodicity of scattering of 
electron density is represented by a Fourier series 
the coefficients of which are proportional to struc¬ 
ture factors. By taking sufficient experimental 
determinations these coefficients can be calculated. 
TflThere complex molecules are concerned, this 
metood is the most straightforward for the analysis 
pf data. Applied to anthracene, by com¬ 


pounding three projections of the, molecule, it 
gives regular plane hexagon rings. The nearest 
distance between molecules in this compound is 
3*7 A. (it is 3*9 A. in aliphatic hydrocarbons) and 
the distance across the cleavage plane is 4* V 2A. 
The interatomic distanoe for carbon is 1*41 A. 
Applied to symmetrical tetramothy 1 benzene, the 
method gives aC-C distanoe from nucleus to side 
ohain of 1 *47 A., which is the mean of the diamond 
(aliphatic) and graphite (aromatic) values, 1 *54 A. 
and 1 *41 A. respectively. There is also evidence of 
repulsion of adjaoent methyl groups. 

Dr, J. D. Bernal dealt with the nature, accuracy 
and constancy of interatomic distances. The 
neutral atomic ‘radius’ represents the link distance 
whore repulsion becomes appreciable and is in no 
sense a true radius. It does not occur in ionic 
compounds or metals although there is an average 
distance characteristic of the metallic state. In 
metalloids such as bismuth, link distances show 
covalency in one direction and metallic combina¬ 
tion in another. Homopoiar links are shorter than 
any others (from H„ 0-75 A., to I e , 2*7 A.). The 
shortest molecular distance is 2*76 A. (in water). 
Xe—Xe in tho solid is 4*4 A. 

From tho point of view of accuracy, Fourier 
analysis alone gives accurate values without 
chemical assumptions, but other methods are 
aocurate enough for model building and can be 
used to eliminate improbable structures. They are 
not sufficiently accurate to calculate distortions. 
Intermolecular effects do not alter interatomic 
distances; intramolecular effects other than 
valency forces cause distortion, but bond angles 
rather than bond lengths are affected. The additive 
law for ‘radii’ is fairly true as a first approximation 
but needs correction when resonance is possible 
between two parts of the molecule. This may be 
duo to the influence of an ionic binding upon a 
homopoiar one. Distances are strictly additive 
when there is no dipole moment for the link, but 
marked difference in the electropolar character of 
the atoms, for example, HF, causes shortening of 
the link. A truer kind of resonance is due to 
alternative forms of the molecule involving only 
changes in the kind of link between specified atoms, 
for example, variation in the double bond positions 
in the diphenyl molecule. The case of oo-ordinated 
hydrogen presents special features. The energy 
of binding in (OH,)' formation is tho same as in 
water : it is really an ionic binding with additional 
resonanoe energy. 

The derivation of the force constant between 
the atoms of a diatomic oscillator from the charac¬ 
teristic frequencies indicated by the Raman effect, 
infra-red spectra or fine structure investigations 
was discussed by Mr. E. J. Bowen. This constant 
varies with the multiplicity of the link. For single 
links it is usually between 2 and 4, for double 
links it is about 9 and for triple links about 17 
dynes/cm, x 10 6 . In triatomic molecules, there are 
three modes of vibration, and relative intensities 
of Raman and infra-red lines indicate which mode 
corresponds to a particular frequency. From the 
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presence or absence of a Q branch it is possible to 
determine whether the vibration is parallel to the 
axis of least inertia or not, but this requires high 
dispersion in infra-red measurements. Analogies 
from other systems with approximately equal 
energy quanta oan also be used for associating 
inodes of vibration with particular lines. 

Mr. C. N. Hinshelwood described experiments 
on the decomposition of molecules in which the 


rate of decomposition varies with the pressure in a 
complex manner. Analysis of the results indicates 
that several modes of decomposition are possible, 
different modes predominating in different regions 
of pressure. The decomposition products are 
apparently the same in each case. This inchoates 
alternative modes of vibration in the molecule 
and a possible line of attack on structural problems 
from kinetic experiments. 


Obi 

Prof. G. Embden 

Y the death on July 25 last of Gustav 
Embden, professor of chemical physiology 
in the University of Frankfort-on-Main, science 
has suffered a very severe loss ; one of the most 
inspiring teachers and workers has passed away 
at the height of his successful activity. 

Gustav Embden was born in 1874 in Hamburg, 
of a distinguished family ; he studied medicine in 
Freiburg and Strasbourg, where the personal 
influence of Hofmeister and of his own lifelong 
friend Bethe brought him (after a few years at 
Zurich with Gaule and Hoebor, and later in 
Frankfort with Paul Ehrlich) into the field of 
physiological and biochemical research. In 
Hofmeister’s biochemical laboratory at Strasbourg, 
where he worked while he was a member of the 
staff of Ewald’s physiological laboratory, he 
started the work on intermediary metabolism 
which occupied him throughout his life. 

In 1904 Embden went to Frankfort as head of 
the chemical laboratory of the city hospital, and 
in 1909 this laboratory was developed, as were so 
many laboratories in German hospitals, into a 
well-equipped and excellent institution with much 
greater facilities for work than the average uni¬ 
versity laboratory at that time. As the head of 
this institute, Embden became in 1914 professor 
of “vegetative Physiologic’’ in the University, a 
position which was founded then: the name 
implies the physiology of chemical function in the 
animal body. 

Embden’s early papers dealt with a number 
of questions which were investigated by the liver 
perfusion method, greatly improved in his hands ; 
with the formation of sugar in isolated liver, of 
sugar from amino aoids, of aceto-acetic acid, and 
of acetone from fatty acids, and from amino acids, 
of amino acids out of nitrogen-free bodies, and 
with the formation and disappearance of lactic 
acid in the liver. He was probably the first to 
indicate that glucose can be formed from lactic 
acid and that these two substances are convertible 
into one another in either direction in the animal 
body; this idea has been developed into one of 
the most important in the chemical physiology of 
muscular activity. 

From 1912 onwards the work of Embden and 
his school was concentrated on muscle chemistry. 
The discovery by Harden and Young of the r61e 
of phosphates in alcoholic fermentation led 


uar y 

Embden to the idea that, in the glycolysis of 
animal tissuos also, phosphoric esters of carbo¬ 
hydrates must take part as intermediaries ; this 
idea, put forward for the first time by Embden, 
finally proved, after a long and chequered history, 
to be correct. It was Embden himself, after 
twenty years, who brought this idea to a sue (Jessful 
conclusion a few months before his death in a 
paper published early in 1933, in which he traoed 
out the path of the intermediary processes in 
glycolysis ; his scheme is most important for the 
further development of our ideas on glycolysis 
both in animals and in yeast cells. 

The history of Embden’s work on the inter¬ 
mediary role of phosphates in glycolysis is a 
dramatic one indeed: whole groups of laborious 
papers sometimes appeared as wholly erroneous 
because of experimental or theoretical mistakes or 
misinterpretation: sometimes, however, con¬ 

clusions of his, already abandoned by himself or 
discredited by others, had to be revived. Embden’s 
idea that a diphosphoric ester of hexose is an 
intermediary compound in lactic acid formation 
from glycogen in muscle tissue was finally proved 
to be correct, after this idea had for years been 
deserted by the author himself, and another ester, 
a hexose monophosphate, had been supposed by 
him to be the ‘lactacidogen’. His idea that lactio 
acid formation is not the chemical change immedi¬ 
ately connected with muscular contraction, and 
that this body is formed after contraction is over, 
also proved correct; and the strong opposition 
to this idea, which was held on very good experi¬ 
mental grounds by Hill and Meyerhof, had to be 
withdrawn when contraction without lactio acid 
formation was discovered by Lundsg&ard, and 
when new experimental work by Embden and 
Lehnartz and by Meyerhof demonstrated beyond 
doubt the existence of delayed lactio acid formation 
after a muscle twitch. 

The following important results of Embden’s 
work on the chemistry of muscle must be quoted : 
the discovery of the occurrence in muscle of hexose 
monophosphoric ester (the Embden eSter); the 
formation of Harden and Young’s diphosphoric 
ester in muscle pulp in the presence of fluoride; 
the action of mineral ions on the changes in muscle 
pulp ; the discovery of adenylic acid in this and 
other tissues. Embden first recognised that this 
latter compound is the precursor of the lopg-knOwn 
inosinio acid in muscle, and this led him to hie 
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observations of ammonia formation in muscle; 
he also recognised that the adenylic acid of muscle 
is different from the adenylic acid of Jones and 
Kennedy, occurring in yeast nucleic acid. The 
discoveries of the vasomotor and cardiac action of 
adenylic acid by Szent Gyorgyi and Drury, and of 
adenosinetriphosphoric acid and its role as oo- 
enzyme of muscle glycolysis and yeast fermenta¬ 
tion, are consequences of Embden'B discovery. In 
addition, the work on muscle permeability and its 
alleged change during activity, the results of which 
arc still matters of controversy, was started by 
Embden. 

Embden’s later work was abundantly referred 
to in Sir Frederick Gowland Hopkins's presidential 
address before tho British Association meeting at 
Leicester on September 6 (Nature, 132, 381, 
Sept. 9, 1933) and in Dr. Otto Meyerhof's lecture 
delivered last July at Cambridge (Nature, 133, 
337, Sept. 2 and 373, Sept, 9, 1933). Although 
others (Neuberg, Nielson) had nearly obtained 
these results, and although Meyerhof had reached 
them almost at the same time, the discovery by 
Embden of phosphoglyceric acid and of its changes 
in muscle pulp, the realisation of the mechanism 
of glycolysis, of the role of glyceryl phosphate and 
of pyruvic acid, of the mechanism of lactic acid form¬ 
ation, of its inhibition by fluoride and by iodoaoetic 
acid, will probably be regarded as among the most 
inspired accomplishments of biochemical thought. 

Embden was, to use the phrase employed by 
Ostwald and Smoluohowski, a romantic explorer : 
very bold ideas, arising sometimes before, some¬ 
times after his observations, gave him a pioture of 
the process, sometimes down to minute particulars, 
and this pioture was then tested by ample experi¬ 
mental work, not always careful and critical 
enough but always very fertile and leading to 
further experiments and consequenoes. Much of 
this work and many of his results have been swept 
away by the further development of research : 
others, however, have become outstanding facts 
and ideas in biochemistry. Not only his friends— 
and they were many—but also those who, like the 
present writer, have had frequent and even bitter 
controversy with him, will consider Gustav Embden 
as a very great biologist, whose keen temperament 
and uncommon power of grasping the ultimate 
facts, and whose strenuous work have been stimu¬ 
lating and enlightening factors in the recent 
development of biochemistry, 

He died too soon and at an unhappy time in 
the history of science in Germany ; he had not, 
however, himself to submit to the hardships and 
difficulties which were experienced by many of his 
colleagues. J. K. Parnas. 


M. Emile Meyerson 

W» regret to record the death, which occurred 
on December 4; of M. Emile Meyerson. Many 
British philosophers knew the hospitable apart* 
ment ofthe Rue Cl&nent Marot, ip Paris, where 
he used to receive his intimate friends. There was 


an air of sadness about him, for he suffered much 
ill-health and physical pain. Emile Meyerson 
seemed to know everything and everybody. It 
could scarcely be otherwise, when one remembers 
that he was born at Lublin in Poland in 1859, 
studied chemistry in Germany before going to 
France, where he worked at first as a journalist 
with tho Agence Havas and as a director of 
Jewish charities. From his vast experience of 
men and things, he drew the material with which 
he built up his philosophy, for he owned no master 
and created a method suited to his purpose. 

During the past twenty years, Emile Meyerson 
has given us a series of brilliant books in which 
he expounds his views with a conviction backed 
by an amazing wealth of historical and scientific 
knowledge. His first work, “Identity ct R6alit6", 
which has been translated into English, then 
“L'Explication dans les Sciences" (Payot, Paris, 
1921) and “La Deduction Relativists" (Payot, 
Paris, 1922), and finally “Du Chominemcnt de la 
Pens6e" (3 vols., Alcan, Paris, 1931), develop 
the same theme, that the object of science is not 
to formulate new laws only, but also to attempt 
an explanation of Nature. So that his purpose 
was loss to create a new system than to trace and 
examine the processes of the mind in his search 
for truth through the sciences. To discover that 
a certain effect has a certain cause is to identify 
them ultimately. That is why physics, for example, 
is dominated by the principle of inertia and the 
principle of conservation of energy, which eliminate 
the heterogeneous in favour of the homogeneous. 
There arc many obstacles in the way, however, 
like Carnot's principle. Yet these irrationals should 
not stop the forward movement of the mind : it 
is only in the constant attempt of the mind to 
reduce the irrational to the rational that science 
finds its justification. 

Emile Meyerson did not wish to go any further. 
The wider issues of metaphysics are beyond the 
compass of his philosophy, though he was distinctly 
a realist as he believed in tho existence of the 
‘thing’ which supports the whole structure of 
science. Nevertheless, no future interpretation of 
science will be able to avoid negotiating the argu¬ 
ments produced and elaborated by Meyerson. In 
this respect his philosophical work has a universal 
importance and will prove to be an* everlasting 
shrine to his memory. T. Greenwood. 


We regret to announce the following deaths: 

Dr. F. L. Chase, assistant astronomer at the 
Yale Observatory from 1890 until 1910 and acting 
director from 1910 until 1913, known for his work 
on stellar parallax and proper motion, on November 
8, aged sixty-eight years. 

Mr. J. Humphrey, formerly editor of the 
Pharmaceutical Journal , president of the British 
Pharmaceutical Conference in 1910, who had a 
large share in the compilation of the British 
Pharmaceutical Codex, on December 8, aged 
seventy-one years. 
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News and Views 


The British Trust for Ornithology 

An important step towards the better organisation 
of field studies of bird life lias been taken by the 
recent initiation of a British Trust for Ornithology. 
There is probably no country that has so many 
competent field ornithologists os Great Britain, but 
so far there has boon no centre to give scientific 
direction to their efforts, to co-ordinate their observa¬ 
tions, and to arrange for participation in international 
investigations. There is, moreover, no permanent 
Government support for economic ornithology, despite 
the practical value of its study, and therefore nothing 
corresponding to the Biological Survey in the United 
States, or to the official Institute of Ornithology in 
Hungary : nor have wo any Vogelwarte , such as 
those which tho Gormans maintain at Rossitten and 
on Heligoland. Notable success has indeed attended 
several co-operative schemos in Great Britain, both 
for tho marking of migrant birds and for observational 
work over a wide area, recent census studios of the 
heron and of tho great crested grebe being cases in 
point: but on each such occasion tho machinery has 
to bo created laboriously afresh. As the promoters 
of tho new scheme justly say, “the demands of con¬ 
temporary research have in this field outstripped tho 
training and organisation available for meeting 
them”. 

The intention is to establish an institute at or 
near Oxford to Berve as “a clearing house for informa¬ 
tion and contacts”, and as “a national field centre 
which con collaborate with other oentres overseas”. 
The institute is to be supervised by a salaried director, 
assisted by an advisory committee, and a chain of 
observers will bo organised throughout the country. 
For these purposes an appeal has boon issued for 
£8,000 to cover the cost during the first five years, 
and it is to be hoped that this will meet with a good 
response : the honorary treasurer is Mr. B. W. 
Tucker, University Museum, Oxford. The nucleus 
of a permanent endowment, also, has boon provided 
by the very generous action of Mr. H. F. Witherby, 
editor of the magazine British Birds , in presenting 
the stun of £1,400, realised by the sale of his important 
collection of Pakearotic birds to the British Museum 
(Natural Hjptory). By the same act the national 
collection beoomes enriched by the addition of valu¬ 
able research material—some 9,000 skins representing 
about 1,300 forms—which has already been put to 
good use by Mr. Witherby in the study of plumages 
and moults and of geographical variation. 

Natives of South Australia 

The seventh expedition, organised by the Board 
for Anthropological Research of the University of 
Adelaide, in conjunction with the South Australian 
Museum, has just returned from Emabella, situated 
at the eastern end of the Musgrave Ranges and not 
far distant from the reserve for aborigines in the 
north-west of South Australia. Much of the expense 
incurred was defrayed from a fund received from 
the Rockefeller Foundation and administered by the 


Australian National Research Council. For two 
months previously, Dr. C. Haokett and Mr. N. B. 
Tindale had travelled on camels through the Musgrave 
Ranges and on to the Mann Ranges, studying the 
habits of the aborigines and following them in their 
daily pursuits. These two joined the main party 
in August, when an intensive survey of nearly a 
hundred natives, most of them as yet untouched by 
civilisation, was undertaken. Standard measure¬ 
ments, fifty-three in number, wore made on each of 
61 individuals by Drs. H. Gray and C. Haokett. 
Full-face and profile photographs of these some 
persons and a number of special photographs were 
secured, and about 2,000 feet of cinematograph films, 
portraying ceremonies and incidents in the daily life 
of the natives, were exposed. 

9 

Thk Director of tho South Australian Museum, 
Mr. H. M. Hale, had no difficulty in obtaining plaster 
face moulds of four men and two women, and full 
busts of four men—a remarkable fact when it is 
roalised that this means that the subject must 
remain absolutely still for half an hour for the face 
and one and a half hours, or more, for the bust. 
Dr. K. Fry made observations on the reactions and 
behaviour of tho natives. Mr. N. B. Tindale, ethno¬ 
logist to the South Australian Museum, devoted his 
attention more particularly to social anthropology 
and language. Blood-grouping by Prof. J. B. Clelond 
and Dr. Haokett showed that out of 63 aborigines 
tested, 40 belonged to Group A and 23 to Group 0. 
Prof. C. 8. Hicks and Mr. J. O’Connor carried out 
physiological observations, especially as to tho 
reactions to temperature; the natives naturally 
wear no clothing of any description, keeping them¬ 
selves warm at night, when the temperature in 
winter often falls below freezing point, by means of 
small fires. Profs. T. Harvey Johnston and Clelond 
made notes on the plants and animals used in various 
ways. Dormatographs, finger-prints and phonograph 
records were also taken. Since the Australian native 
is essentially a nomad and soon tires of being in one 
place, organised team-work on expeditions such os 
these enables much data of very varied nature to 
be obtained quickly before the novelty wears off. 

World Wool Production 

The news that the price of wool is rising concerns 
more people than the primary producers. When one 
considers the extent to which the funds available for 
research institutes, especially those overseas, are 
liable to suffer in 'hard times', any sign that times 
are improving for those countries where wool is an 
important item in the national economy is welcome. 
The November issue of Wool IntetUgencs, for which 
the Imperial Economic Committee is now responsible, 
shows that smaller wool supplies are being accom¬ 
panied by rising prices. West Riding quotations are 
40 per cent higher than a year ago; indeed, there 
has been a rise in prices of about 15 per dent on the 
average between wpoi Sales held in mid-Ootober ond 
mid-November. Wool pjvxluotion m the currwit 
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seaaatt is expected to show a reduction in South 
Africa, Australia, and New Zealand, and although 
there may be slight increases in South America, the 
United States, and Great Britain, the aggregate 
production of these countries will probably be about 
7 per cent leas than last year. The increase in prices 
reflects not only this reduced production but also a 
real increase in consumption in all the world’s textile 
centres. Along with this, unemployment in the 
woollen and worsted trades in Great Britain is down 
to 8 per cent, a half of what it was a year ago. The 
report gives details of wool trade and manufacture in 
many countries, mentioning some interesting de¬ 
velopments. For example, “Aotive steps are being 
taken, with Japanese co-operation, to encourage 
sheep-raising and wool production in Manchuria with 
the object of securing for Japan an alternative source 
of supply” (most of hoi*wool at present ooming from 
Australia). Recovery in thp mohair industry is also 
reported ; the development of Empire trade may be 
seen in the imports into Great Britain, almost all of 
which now come from the Union of South Africa 
although in 1928 half came from Turkey. Turkey’s 
beet customer is now the Soviet Union. 

Preservation of an Old English Village 

West Wycombe is a seventeenth century English 
village which has recently come into the possession 
of the Royal Society of Arts and been reconditioned 
in such a way that its ancient beauty has been 
preserved and at the samo time the amenities of 
present-day life have boon introduced (Weir, W. and 
Hill, J. B. “Account of the Reconditioning of West 
Wycombe—Buckinghamshire.” J . Roy . Soc . Arts , 
81, 893-910; 1933). In 1929, when the transfer 
was mode, the local sanitary authority had already 
served notice of repair on some fifty cottages. The 
work of restoration has been carried out under the 
supervision of one of the authors, and the whole 
village is now let to tenants on agreement. Most 
of the property has been thoroughly reconditioned, 
inside and out, and the remaining twonty cottages 
have been partly reconditioned. Main water supply, 
main drainage, electric light in some cases, fenoed 
gardens and wash-houses have been provided, and 
the interiors of many houses have been altered to 
give larger and better arranged rooms, with more 
conveniently placed doors and bettor lighting. The 
final result is a beautiful group of model cottages, 
showing what can be done for the preservation of 
old property as an alternative to its demolition. The 
series of photographs taken before and after recon* 
ditioning afford striking proof of the success of the 
experiment, and the brief accounts of the work 
carried out on different houses illustrate the diverse 
ways in which difficult problems were approached. 
The Royal Society of Arts is to be congratulated on 
the preservation of this old English village, together 
with the improvement in housing conditions that 
has been effected. 

The Exceptional Summer of >993 
At the meeting of the Royal Meteorological 
December 20, Dr JT. Glaaspoole read 


a paper entitled “The Exceptional Summer of 1933”. 
The sunshine recorded over the British Isles exceeded 
the average in each of the four months June- 
September, the moan excesses being 21,' 17, 35 and 
33 hours respectively. During this period n&ny 
places in the south-east of England registered more 
than 1,000 hours of bright sunshine, nearly 200 hours 
more than usual. The total sunshine during these 
four months fell short, however, of that recorded 
during June-September, 1911. The mean tempera¬ 
ture over the country generally exceeded the usual 
amount in each month February-October. July 
1921 was as warm os July 1&33 and those two Julys 
rank as the warmest on record. The mean tempera¬ 
ture of August 1933 fell short of that of the Augusts 
of 1911 and 1899. The highest shade temperature 
recorded at Greenwich Observatory since 1841, 
namely, 100° F., occurred on August 9, 1911, while 
August 1899 is the warmest calendar month on 
record for the British Isles as a whole. The out¬ 
standing feature of the summer of 1933 was the 
warmth of Juno-September. The total rainfall 
over the British Isles during the six summer months 
April-Septcmber was 13*8 in., which is less than that 
of any summer since 1870, except 1870 with 12-4 in., 
1921 with 13*1 in. and 1887 with 13*7 in. Rainfall 
was abundant in February and many reservoirs 
were overflowing at the beginning of April. After¬ 
wards the slightly deficient rainfall of each month 
April -J uly, culminating in an unusually dry August, 
together with the loss by evaporation, resulted in 
a steady lowering of the level of the water in most 
reservoirs. 

Statistics of Unemployment 

At tho Royal Statistical Society’s meeting on 
December 19, Mr. J. A. Dale read a paper on the 
“Interpretation of the Statistics of Unemployment”. 
He suggested that there is a certain popular mis¬ 
understanding of the figures, in that it is generally 
supposed that 2J million unemployed are perma¬ 
nently out of work. The statistics which are most 
frequently quoted in public discussions do not, and 
from their nature cannot, disclose the way in which 
the actual personnel which they represent is con¬ 
stantly changing. It is a fact, however, that, although 
the total number of the unemployed may be about 
2J million, the number of different persons unem¬ 
ployed in the course of a year is nearly six million, 
and a large part of the six million consists of persons 
whose unemployment is intermittent. Among those 
are to be included not only tho ‘temporarily stopped* 
workers and those whose employment is ‘casual’ but 
also many of the so-called ‘wholly unemployed*. But 
there nevertheless remains a group whose unemploy¬ 
ment is persistent and prolonged. Mr. Dale estimates 
that this ‘hard core*, represented by persons who 
have been unemployed for eight or nine months, 
number at most a million during the past year, 
the remaining five million being less unfortunate. 
There are many more in proportion suffering from 
prolonged unemployment in the depressed areas ; 
about IQQiOOO of them were last employed in the 
coal mines, and the shipbuilding and iron and steel 
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centres contain more than their proportionate share. 
There is a preponderance among them of older and 
unskilled men. Mr. Dale directed attention to local 
contrasts in the quality of unemployment. In a 
depressed coal-mining town the registered unemploy¬ 
ment was recently 3,700, or 47 per cent, while in a 
comparatively prosperous place of the same size it 
was 1,400, or 11-3 per cent; but the number of men j 
who had been out of work for more than a year 
was 2,500 in the coal-mining town and only 117 
in the other district. Cotton and coal are the in¬ 
dustries in which short time is most common. 

The Indian Statistical Institute 

“A Scheme for the Organisation of Statistical 
Researches in India,” which was submitted for con¬ 
sideration to the Government of Bengal in August 
last, is largely concerned with a report on statistical 
researches which have been carried out since 1023, 
Prof. P. C. Mahalonobis, of the Presidency College, 
Calcutta, has been actively engaged during the past 
ten years in preparing reports for various Government 
departments, building up a laboratory for the applica¬ 
tion of modem statistical methods to a variety of 
problems and encouraging such studios in other 
ways. His labours in this direction have been 
receiving growing recognition and a plea is made 
for official support of the small institution which was 
created by individual initiative. The Indian Statistical 
Institute was founded in* December 1931, for the 
purpose of promoting “the study of statistics both 
pure and applied and allied subjects”, and the first 
part of Sankhya : The Indian Journal of Statistics, 
edited by Prof. Mahalanobis, was issued last June. 
This part contains original researches dealing with 
the theory of statistics and applications to particular 
economic, medical, anthropometric and psychological 
problems. There is obviously an enormous scope 
for usefiil work of this kind in India, and it is to be 
hoped that those who have proved themselves willing I 
and capable of prosecuting it will receive all possible 
encouragement. 

The Christmas World-Wide Broadcasts 
Fob the second time, the Christmas Day pro¬ 
grammes of all the British Broadcasting stations 
included a special hour, during which greetings were 
exchanged with various parts of the British Isles 
and the Empire, and terminating with a personal 
message from His Majesty the King delivered from 
his home at Sandringham. In addition, and for the 
first time, the special arrangements included a broad¬ 
cast transmission of the chimes of the bells from the 
Church of the Nativity, Bethlehem, on Christmas 
Eve, December 24. A brief description of the technical 
arrangements by means of which these programmes 
were effected was given in the issue of the Wireless 
World for December 8. The communication with the 
different ports of the Empire took place through the 
Post Office beam transmitting stations at Rugby, the 
various circuits being operated from the switchboards 
in the Faraday Building, London, which was con¬ 
nected by a special line to the control room at : 
Broadcasting House, The suggestion fbr a broadcast 


of the bells of Bethlehem actually came from the 
National Broadcasting Company of America last year, 
but the idea could not then be put into practice. 
This year, however, thanks to the oo-operation of the 
Colonial Office and the High Commissioner for 
Palestine, the chimes Were relayed by overhead lino 
to Cairo and thence to the Post Office beam station 
at Abu Zabal, which transmitted the signals direct to 
the Post Office receiving station at Baldock, England. 

These special Christmas programmes were not only 
broadcast through all stations of the B.B.C. including 
the Empire station at Daventry ; they were also 
sent direct over the normal Post Office radio telephone 
routes to the Colonies and Dominions for local re- 
broadcasting ; finally, and by no means least, arrange¬ 
ments were made for the signals and messages to bo 
picked up by the American Irons-Atlantio telephony 
station at Houlton, Maine. This last station was 
connected to the New "fork radio terminal switch¬ 
board and to the control rooms of the American 
National Broadcasting Company and the Columbia 
Broadcasting System, which together operate two 
great networks of several hundred stations scattered 
over the United States of America. It was a fitting 
conclusion to such Christmas programmes that His 
Majesty the King should broadcast his message from 
his study to the largest audience over within the 
reach of one voice. 

Opening of Radio City, New York 

An illustrated description of Radio City, the new 
headquarters of the National Broadcasting Company 
of America,in a seventy-story building at Rockefeller 
Centre, New York, appears in World Radio of 
December 8. This company operates* from the main 
control desk at Radio City, a network of 85 broad¬ 
casting stations stretching right across the United 
States. The new central building has provision for 
thirty-five studios, of which sixteen have been put 
into operation since the opening of Radio City on 
November 15. The main studio is 78 ft, X132 ft., and 
it extends vertically through three stories of the 
building. A massed orchestra of four hundred 
instrumentalists were comfortably accommodated 
in the auditorium studio during the special pro* 
grammes broadcast in the week following the in¬ 
auguration. In view of developments in television, 
the most interesting of the new arrangements is 
perhaps the so-called ‘clover-leaf* group of four 
studios on the ninth floor. These are built around 
a circular central control room, the floor of which 
can turn mechanically so as to faco any one of the 
studios. This device enables four Complete scenes 
to be prepared simultaneously and independently, 
and should considerably facilitate 'scene-shifting’ in 
television programmes. All the studios have floors, 
walls and ceilings separated and insulated from the 
main building. As the provision of windows was 
impracticable, a large air-conditioning plant has been 
installed and it is claimed that this completely 
Changes the air in the building every eight minutes* 
In addition to attention to the acoustical properties 
of the studios, technical r im^^ I** 1 ** jfewefy ■ 
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made in the amplifiers between the microphones and 
the transmitting stations, and the range of audio¬ 
frequencies faithfully reproduced now extends up to 
11,000 cycles per second. This should ensure that 
the quality of the broadcasting programmes is 
limited principally by the capabilities of the receiving 
instruments and the conditions under which they are 
used by listeners. * 

Manufacture of Telephones in Sweden 

The trouble taken by large manufacturing firms 
abroad to acquaint foreigners with their products and 
the work they have done is worthy of imitation. 
During this year, the telephone factory of L. M. 
Ericsson of Stockholm has published two reviews 
written in excellent English and well illustrated, each 
giving about 70 pages of most readable matter mainly 
about automatic telephones and exchange stations. 
There is a description of*a system which notifies 
electrically on panels in ft bank the quotations from 
the stock exchange immediately they are fixed 
officially. These panels can bo inspected by the 
public. The methods of protecting transmission lines 
from excess voltages due to atmospheric electricity 
by means of condensers are doscribod and a full 
scientific description is given of their action. There 
being so many wooden buildings in Sweden, there is 
a great demand for automatic fire alarm systems. 
When a fire breaks out, the effects of the fire itself 
acting on the device at once summon the fire brigade. 
The new Ericsson bakolite telephones are described. A 
description is given of automatic exchanges in Iceland, 
Norway and Finland and there are many beautiful 
photographs. With the beginning of this year, the 
firm started publishing a series of highly technical 
papers on the theory of telephony and allied sub¬ 
jects. Of the four wo have seen, one is in French and 
three are in English. They record much of the work 
carried out by the Research and Development 
Department of the Company. 

Railway Electrification 

Ik the Electrical Supervisor, the journal of the 
Association of Supervising Electrical Engineers, of 
November, the presidential address of Mr. J, M. 
Kennedy to the Association is given. Mr. Kennedy 
makes useful suggestions on problems relating to the 
economic development and co-ordination of the 
electric supply industry. He points out that although 
railway electrification is a straight economic issue 
based on no increase of traffic* he considers it a much 
more productive line of capital development than 
road transport. As a comprehensive scheme for the 
whole of Great Britain, it is only a paying proposition 
at the expense of a reduction of personnel and of the 
total amount of coal used- He considers that both 
these disadvantages are certain to be outweighed by 
countervailing advantages. The electrification of 
rcdlWys will give traffic managers a new method 
ofattrooting traffic due to greater acceleration, speed, 
cleanliness and general comfort, Ik addition, the 
shorter trains run at more frequent intervals, the 
ahsskbk and better' time-keeping will 

help;Railway so far 


indicates that a very great increase in traffic is likely 
to rdftult. A regular half-hourly service between 
London, Manchester and Birmingham would lead to 
a considerable increase in regular passenger traffic. 
Increased traffic will help to make good the apparent 
reduction in tho number of employees, and the 
increase in electric production will also help. The 
electrification would not be completed for 15-20 
years and would therefore be assisting employment 
continuously during this period. The increase in the 
efficiency of transport will also add its share to 
reduoing unemployment to its normal level. 

Gases in Metals 

It is known that the presence of a minute trace 
of gas in a metal may greatly change its properties. 
For example, the magnetic permeability of com¬ 
mercially pure iron is greatly increased by eliminating 
the small amount of gas which it contains. In the 
Bell Laboratories Record of September, E. E. 
Schumacher gives an interesting account of the 
methods employed to free metals from gases, par¬ 
ticularly those used in the telephone industries. 
When the high degree of purity required for research 
purposes is desired, the metal is usually heated in a 
vacuum at a temperature above the melting point 
for a considerable time. But even at low pressures, 
sufficient gas may be left in the metal to be trouble¬ 
some. When this occurs, alternately melting and 
partially solidifying tho metal is employed in a high 
vacuum. In this way, almost complete elimination 
of the gas can bo obtained. Tho metal to be froed 
of gas is placed in a shallow boat of fused aluminium 
oxide. This gives a largo surface oxposuro and reduces 
tho head of metal through which the gas must pass 
to escape. The apparatus is sealed in a pyrex glass 
tube connoeted to the pumping system. The tube 
is placed in a niohrome resistance furnace and a 
temperature of 450° C. is maintained until gas is no 
longer liberated. A high-frequency coil is then 
substituted for tho nichrome furnace and the metal 
is melted by induced high-frequency current. It is 
possible to keep the metal at its melting temperature 
indefinitely without heating the pyrex glass tube to 
its melting point. The final pressure may be as low 
as one thousand millionth of an atmosphere. The 
comparison of the properties of the purified samples 
with those of samples of any given gas content is of 
great importance. 

Noiseless Underground Trains 

A serious drawback to underground trains is 
the noise in the carriages when the train is in motion, 
In many oases this makes conversation even between 
people sitting next to one another difficult, if not 
impossible. It is interesting therefore to hear that 
experiments are being oarried out on one of the 
busiest of New York subways with the object of 
eliminating most of the noise nuisance. According 
to the Electrician of December 15, five oars equipped 
with special noise-control devices have been placed 
in service by the In ter-borough Rapid Transit Co. 
with the object of finding out how they attract the 
public. If the silent cans attract the passengers, the 
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new type of oar is to be standardised. It is estimated 
that the new type of ear eliminates about ninety 
per cent of the noise inflicted upon passengers by 
the usual equipment. The new ears are said to be 
so noiseless that passengers can converse across the 
aisles without raising their voices. Doors and windows 
are kept closely shut. This excludes dirt and dust 
as well as noise. The ventilation is provided by 
electrioally driven blowers suspended from the ceiling. 
The oost of installing the new equipment in the old 
type of car is about sixty pounds. 

Mining Research at Birmingham 

The report of the work of the Mining Research 
Laboratory in the University of Birmingham during 
1932 has been published. This is mainly financed by 
the British Colliery Owners’ Research Association, 
and the investigations aro largely addressed to the 
subjects of silicosis and nystagmus, which are costing 
the industry annually a very large sum of money. 
A great deal of work appears to have been done upon 
the determination of free silica in rocks, and it may 
be suggested that if the work of Dr. W. R. 
Jones, published in a recent number of the Journal 
of Hygiene, is supported by other observers, very 
much of this work may prove to be useless. On the 
other hand, the physiological and physical investiga¬ 
tions on illuminations promise to be of great help 
in the matter of nystagmus. Other matters which 
liave boon investigated are such important points as 
the extension of the use of coal, the investigation 
of spontaneous combustion, the production of 
dangerous atmospheres in the mine, suitable wetting 
agents, etc.; and aro bound to be of service to the 
coal mining industry. The report gives the impression 
of a year’s very energetic work. 

Industrial Design Competition 

The Royal Socioty of Arts has recently issued its 
report on the competition for industrial designs in 
1933. For tho six sections into which the competition 
was divided—architectural decoration, textiles, furni¬ 
ture, book production* advertising and commercial 
art and miscellaneous—2,623 designs were submitted 
by 1,131 competitors, of whom 724 were students 
of schools of art, Canada, Australia, New Zealand 
and South Africa being all represented. The report 
gives full details of the awards and much information 
about the prizes. Altogether a Bum of £1,614 16s. 0d. 
was offered by the Society, the City Companies and 
various industrial firms, and since the competitions 
were started about ten years ago, the Society has 
expended about £6,000 on thorn. Unfortunately, for 
financial reasons the Council now finds it impossible 
to carry on the competitions, so none will be held 
in 1934. This is much to be regretted, for the com¬ 
petitions have proved of great educational value, and 
have proved that there is no lack of creative talent 
among the younger generation. 

Liver Preparations and (Estrin 
We have received from the British Drug Houses, 
Ltd,, London, N.l, leaflets describing their prepara¬ 
tions of liver for use in the treatment of anmmia 


and their preparation of cestrin called *'CEstroform”. 
For the treatment of pernicious anaemia, there is 
available liver extract in the form of a powder or 
in solution for oral or parenteral administration : 
the former two aro pharmacopoeia! preparations ; 
the latter is issued in 1 o.c. ampoules, each equal in 
anti-anaemic activity to 60 gm. fresh liver. CEstroform 
is a standardised preparatibn of ketohydroxycestrin 
and is issued in ampoules for intramuscular or sub¬ 
cutaneous injection and in tablets for oral use, 
each ampoule or tablet containing l,000(intemational) 
units. CEstroform is of value in certain disorders of 
menstruation, in the vomiting of pregnancy and in 
prematurity of infants. 

New Whale Hall at the Natural History Museum 

From January 1 the exhibit of whales at the 
Natural History Museum wilf be closed to the public, 
and the removal of the specimens to the Hall in the 
new building, which was completed two years ago, 
will be commenced. Owing to the difficult economic 
position which has existed since the completion of 
the new building, money has hitherto not been avail¬ 
able oither for the removal of the exhibited specimens 
or for their erection in the new Hall. Means have, 
however, now been found to enable a start to be 
made with the work. Moreover, the old iron building 
in which the whales and dolphins have been exhibited 
for thirty-five years past is shortly to be pulled 
down to make way for a permanent building which 
is intended to provide storage and study-space 
mainly for the Department of Entomology. 

Museum of Practical Geology 

Ik consequence of the impending transfer of offices, 
library and collections of the Geological Survey of 
Great Britain from the Museum of Practical Geology, 
Jermyn Street, to the now Museum in South Kensing¬ 
ton, London, the Museum of Practical Geology will 
be closed to the public on and after January 1. 
The Library of the Geological Survey will remain 
open to the public until the transfer of the books 
commences. Entrance will be through the door in 
Piccadilly. 

The Sky in January 

Venus, which has been a brilliant object in the 
sky during the last months of 1933, is now passing 
towards inferior conjunction, which is reached on 
February 6. The casual observer will see little of 
the planet until its next eastern elongation, but it 
will be a brilliant object in the early morning sky 
later in the year. By the middle of January, Mars 
will set about two hours after the sun ; Jupiter will 
be an early morning object, rising six hours before 
the sun, and Saturn will be close to Mars in the 
evening sky. There will be a partial eclipse of the 
moon, partly visible at Greenwich, on January 30. 
The circumstances of this eclipse are as follows i 
Moon enters penumbra, 14h. 07m., leaves, 19h. 17m.; 
enters umbra, 16h. Olim, leaves, 17h. 20m. Middle 
of eclipse, 16h. 43m.,magnitude, 0-12 (moonV 
diameter ** 1). 
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Letters to the Editor 

[The jBddtor does not hold himself responsible for 
opinions expressed by his correspondents , Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for this 
or any other part of Nature. No notice is taken 
of anonymous communications .] 

Evidence for the Formation of Active Hydrogen 
The study of active hydrogen made by J. L. 
Binder, E. A. Filby and A. C. Grubb 1 showed no 
evidence for the formation of silicon hydride as pro¬ 
posed by E. Hiedemann*. In a special investigation, 
A. B. Van Cleave and A. C. Grubb* confirmed and 
extended this work and found no ovidenoe for oither 
silicon hydride or atomic hydrogen. Further work 
by A. B. Van CJeave has shown that this active 
hydrogen has properties that do not point to atomio 
hydrogen as proposal by some investigators. With 
plastic sulphur mounted in a reaction chamber, 
20 centimetres from the discharge, there is a definite 
relation existing betweon voltage and pressure for 
the activation of hydrogen. For the region investi¬ 
gated, 10 mm. to 80 mm., the voltage necessary to 
activate the hydrogen increased with the pressure 
but not directly proportional to it. Above 80 mm. 
pressure no active gas was formed and a further 
increase in voltage had no effect in producing the 
active hydrogen. At the higher pressure the active 
constituent apparently decayed before reaching the 
sulphur. This same general relation was obtained 
for other tubes, but the maximum pressure at which 
aotivity is shown is related to the dimensions of the 
tube and to the distance of the sulphur from the 
discharge. It is possible to obtain positive or nogativo 
results at will with a shift of five volts on the primary 
of the transformer. Pure metallic sulphides mounted 
in place of the plastic sulphur are reduced if the heat 
of formation of the sulphide is not more than 23,000 
calories per mole. 

When the tubo is operated at 40-80 mm. pressure, 
a faint afterglow appears in the reaction chamber. 
This afterglow was investigated with a Hilger spectro¬ 
graph. The plates showed two prominent lines in 
the region X 4634 and X 4582 and three faint lines in 
the region of X 4205, X 4354 and X 4674. A continuous 
spectrum shows in the region botween Kfi and H r , 
but no spectrum appears in the red region. In a 
study using an uncoated discharge tube, it was found 
by a determination of the rate of decay that the 
reaction follows the first order equation. The active 
constituent decays to half value in one fifth of a 
second. The same tube operated under identical 
conditions, but coated with syrupy phosphoric acid, 
gave one third less active hydrogen than formerly. 
This is the opposite of what one would expect if 
atomio hydrogen were present. Binder, Filby and 
Grubb found from 0 001 per cent to 0*025 per cent 
of active constituent. The quantity depended upon 
the velocity of the hydrogen and the distance of the 
sulphur from the discharge. The values obtained by 
A. B. Van Cleave, using a different method of deter¬ 
mination and different tubes, fall within this range. 

A. G. Grubb*, and Y. Venkataramaiah*, have shown 
that a small amount of active hydrogen is produced 
when sulphuric acid is electrolysed using a high 
oathode edrrent density. Thus previous work points 
to a small percentage of constituent in hydrogen that 
has some influence upon its activity. The values 


obtained by Binder, Filby and Grubb, and by Van 
Cleave and Grubb, approach the order of one part 
in 4,000, which is about the proportion of heavy 
isotope, H*, in hydrogen. O, N. Lewis states 9 regard¬ 
ing the isotope, “I believe that it will be so different 
from common hydrogen that it will bo regarded 
almost as a new element”. 

This relation is being investigated further by using 
hydrogen from heavy water. Details of this work 
will be published in a subsequent paper. We wish 
to express our appreciation to the National Research 
Council of Canada for aid during the course of this 
investigation. 

A. B. Van Cleave. 

A, C. Grubb. 

Chemistry Department, 

University of Saskatchewan. 

1 Can . J. Research, 4 , 330: 1931. 

1 Z. phys. Cham,, IAEA,.210; 1931 : and 164 , 20 ; 1933. 

• J. Phys, Ghem, , 38, 2817 ; 1932. 

4 Nature, 111, 671, May 19, 1923. 

• NATURE, 112, 57, July 14, 1923. 

4 J. Amur. Chem. Soc., 65, 1297 ; 1933. 


Carbon Dioxide from the Soil and Plant Assimilation 

The r61e of carbon dioxido formed as the result 
of biological decomposition of organic matter in the 
soil has long been a subject of controversy among 
scientific workers, one school of thought holding the 
view that it facilitates increased assimilation, and the 
other that it has no beneficial effect on plant life 1 . 
There is also difference of opinion as to whether the 
increased concentration of carbon dioxido observed 
around the growing plant is the result of oxidation 
ohanges in the soil or merely plant respiration. The 
position is still obscure because (a) no systematic 
experiments would, so far, appear to have been 
carried out, growing plants in the absence of atmo¬ 
spheric carbon dioxide, and (6) the carbon and 
oxygen relations between the soil, the plant and the 
atmosphere have not yet been studied collectively, 
so that it is not possible to define, at any particular 
stage, the extent to which the plant is indebted to 
the atmosphere or the soil for the carbon dioxide 
assimilated by it. 

With tho view of throwing some light on the above, 
barley (Plumage Archer) was grown in small pots 
made up with soil and farmyard manure. One set 
of plants was maintained in the open as control 
while others were kept under big.glass jars : through 
one set of tho latter, ordinary air was drawn at a 
gentle rate, while through the other, air free from 
carbon dioxido was drawn at the same rate. It was 
observed that the plants grew equally well in all the 
cases : at the end of one month no striking difference 
could be observed between tho weights of plants 
grown under, different conditions. 

Condition under whioh Total No. Average weight 
the plant was grown of plants per plant in mgm. 

Fresh Dry 

In open air (control) .. 36 208*9 33*3 

Under glass (ordinary air) 28 319*3 32*7 

Under glass (CO r free air) 27 311 *5 32-9 

The above observations would suggest that, at 

any rate in the early stages of its life; the plant draws 
the bulk of its carbon dioxide requirements from the 
soil and manure and not from the atmosphere as is 
generally believed. 

A further observation of interest is that the 
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availability of carbon dioxide from the soil can be 
increased by treatment such as stirring or intro¬ 
duction of potsherds, which is already known to 
facilitate aeration of the soil. Even more striking 
effects can be produced by treating the soil with 
small quantities of oxidising agents such as ferric 
oxido, potassium permanganate or hydrogen peroxide, 
The following observations relating to barley grown 
on unmanured soil are of interest. 

Treatment Average dry weight 

per seedling in mgm. 

Soil alone . . 38-2 

„ -I- FeA .. 51-2 

„ + KMn0 4 .. f>3*6 

tt *f H a O a .. 49*8 

Further work is in progress, growing plants in big, 
specially constructed cages through which air of any 
desired composition and humidity can be drawn. 
The carbon exchanges between tho atmosphere, the 
soil and the plant, arc being followed quantitatively. 
The practical significance of treating soil or manure 
with small amounts of different oxidising agents is 
also being investigated, 

V. Subrahmanyan. 

G. 8. Sldpappa. 

Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, 

1 LundeaArdJi, Soil Sci £8, 417; 1927, Biochem, Z., 194, 453; 

1928. Z. Pflam. Dilnu A. 12,1 ; 1928. Keuhl, ibid., A. 6, 321; 1925. 
R el nan, Z, anucw. Chem., 89, 495 ; 192(5. Rlppel, Z . Pjlanx. DUng., 
'IS, 0, 49 : 1926. Gerlach, ibid., 65 ; L«mmermann, ibid., 70 ; Eh re a* 
Tier*, ibid.. 86. Hftsw *nd Klrchmeycr, ibid., A, 10. 257 ; 1928. 


Change from Aromatic to Metallic Electrons in 
Organic Compounds 

The recently published work on tho crystal 
structures of anthracene, chrysene and dibenzan¬ 
thracene 1 has shown that the graphitic structure, 
with all tho atoms lying in one plane, and an inter¬ 
atomic distance of 1 *41 A., is already fully developed 
in these molecules. We may imagine graphite to 
be built up by successive fusion of benzene nuclei 
to these compounds, and the only changes in crystal 
structure will lio in changes of the orientation of these 
plane molecules to the axes of the crystal, and in 
changes of the distance between molecules. 

The fact that electrical conductivity is shown by 
graphite, and not by diamond, is probably to be 
explained by the fact that the former consists of 
large plane molecules made up of fused aromatic 
nuclei, whereas the linkages between the carbon 
atoms in diamond are aliphatic in character. The 
work of Huckel\ and others, on the quantum 
mechanics of the benzene nucleus, suggests that the 
aromatic Pn electrons originally present in any one 
aromatic nucleus have a certain possibility of move¬ 
ment to other nuclei within the some molecule. The 
probability of a jump from one molecule to the next 
is, however, much smaller, on account of the relatively 
large distance between molecules. 

With graphite, the distances that the electron can 
move within any one molecule are so large, that 
electrical conduction is observed when a potential 
is applied. Graphite is not a typical metal, however, 
since it has a negative temperature coefficient of resist¬ 
ance. This is smaller the smaller the specific resistance 
of the sample (for metallised graphite). If the electric 
conduction of graphite is due to the mobility of the 


Ph electrons, as is here suggested, it will take place 
principally along the planes of the molecules, the 
transition from one plane to another being much 
less probable. Furthermore, since the molecules 
are not infinite, transitions from one molecule to 
the next still have to overcome an appreciable 
potential barrier. These facts may explain some of 
the anomalies of this conductor. . 

It is clearly important for the theory of metallic 
conduction to determine how large molecules mode 
up of condensed aromatic nuclei must beoome, in 
order to show oloctrical conductivity. From the 
X-ray evidence, the structure of molecules made up 
of four or five condensed nuclei is essentially the same 
as in graphite, and unless metallic conduction 
depends in a critical way upon size of the system, 
and number of mobile electrons, they should show a 
phenomenon of electron wandering, but ovor much 
smaller distances. Although the number of barriers 
between the molecules is too^large for metallic con¬ 
duction to bo present, wo would expect marktni 
anomalies in certain of their physical properties. The 
electric polarisability would be anomalously large in 
directions parallel to the planes of the molecules, and 
marked birefringence should be evident. Similar 
anomalies might show themselves in tho magnetic 
susceptibility and dielectric strength, if we compare 
these properties in directions parallel and perpen¬ 
dicular to the pianos of the molecules. 

Tho purpose of these remarks is to emphasise that 
a study of the physical properties of large molecules 
with condensed aromatic nuclei is of considerable 
importance, not only in biochemistry, but also for the 
theory of the metallic link. Unless this depends on 
the presence of a critical minimum number of mobile 
electrons, the catalytic activity of these compounds in 
biological proceases might possibly be ascribed to 
their pseudo-metallic properties. 

A. R. Ubbelohde. 

The Clarendon Laboratory, 

Oxford. 

Dec. 2. 

i 3. M. Robertson, Nature, 138, 750, Nov. 11, 1033. 

• Z . Phut 88 , 032 ; 1933 . 


Light of the Night Sky and Active Nitrogen 

The afterglow in the remarkable nitrogen tube 
described by me 1 last year has been photographed in 
the visible region . A reference to that paper will show 
that the visible spectrum of the discharge consists 
of the first-negative and the first-positive bands of 
nitrogen, with only a trace of the second-positive 
bands. The normal spectrum of a nitrogen discharge 
under the pressure and excitation conditions of my 
experiment consists of the second-positive and the 
first-positive bands. The striking change in the 
spectrum of the discharge itself is carried over to 
the afterglow. 

The afterglows of nitrogen heretofore reported 
consist mainly of the first-positive bands which 
originate on the v* « 10, 11 and 12 vibrational 
levels. The present afterglow is made up of bands 
which arise on much higher vibrational levels such 
os 18, 19 and 20, etc. In addition to the first-positive 
bands in this afterglow, there is a strong excitation 
of the first-negative bands. These bands are emitted 
by N + . It may be recalled that these bands and the 
auroral green line compose, for the most part, the 
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A Simple High Resistance 

With reference to Prof. W. Burbidge’s letter 1 , it is 
necessary to point out that the characteristics of 
carbon film and non-metallic resistors differ greatly 
from those of the wire wound type. All carbon and 
carbon-insulating mixtures have negative temper¬ 
ature coefficients, that is, the temperature increases 
the resistance decreases. It has been found that the 
temperature coefficient varies for different grades of 
carbon, but if a particular carbon be mixed with an 
insulating material, such as clay, in order to obtain 
a higher resistance value, the temperature coefficient 
of the mixture, within certain limits which are 
determined by the kind of insulating substance used, 
remains the same as that of the pure carbon. I have 
found the resistance value of carbon insulating 
mixtures above 0° C. to be given by ;— 



where is resistance measured at 0° C., i is new 
temperature and k and c are constants depending 
upon the grade of carbon and kind of insulating 
substance. 



When, solid resistors made by compressing carbon 
and insulating binder together are allowed to heat 
up, the resistance at first decreases, but as the 
temperature rises towards dull red it begins to 
increase, and at bright red it suddenly drops to a 
value which is only a fraction of the cold resistance. 
During the sudden change there is a marked re¬ 
semblance, both physically and mathematically, to 
the breaking down of an insulator by an arc. If the 
carbon mixtures are not compressed, arcing occurs 
intermittently between the particles,, and the be¬ 
haviour of the resistor is so erratic as to make it 
impossible to obtain any usefVd figures. Carbon, 
either deposited loosely (smoky flame method) or 
compressed with ‘binders', has a negative voltage 
coefficient. The value of the change in resistance per 
unit of resistance per unit change of potential dif¬ 
ference across the resistor depends on the density of 
the carbon film, or on the kind and amount of 
‘binder’ present in the resistor. The curve (Fig. I) 
shows how tills voltage coefficient varies with the 
quanthy of insulating material for solid, compressed 
resistors. It is, therefore, necessary to state the 


potential difference across the resistor at the time of 
making tho resistance’measurement. 

Another curious property associated with carbon 
resistors, whan under load, is the continuous minute 
fluctuations of voltage which take place across th£tn. 
These fluctuations may amount to several hundred 
microvolts in high value resistors, and seem to be 
duo to particles of oarbon becoming heated and 
making intermittent contact with their neighbours, 
thus causing a slight change in tho overall resistance. 
Carbon resistors are affected very much by atmo¬ 
spheric humidity, and the only way to guard against 
changes of this nature is to impregnate them with a 
good quality wax or varnish, or enclose them in an 
evacuated tube. The former mothod suffers from 
the disadvantage of changing the resistance to a 
higher valuo ; the wax or varnish soaks in and acts 
as a ‘binder’. 

Making good electrical contact with carbon re¬ 
sistors is very difficult, especially if they are to carry 
a load and liable to heat up. Mr, J. C. Jones in his 
letter 8 points out that he has experienced this 
trouble even when the metallic contact is covered 
with carbon as specified by Prof. Burbidge. Bad and 
noisy contacts Eire due to the resistance material 
having a slightly different density at and around the 
placo whore it makes contact with tho metal. In the 
above case it is probable that the carbon did not 
settle evenly at the place where tho metal met the 
insulator. Slight oxidisation of the metal between 
the surface of contact will also give rise to variations. 
It is interesting to find that some metals make better 
contact with carbon than others; gold appeal's to be 
one of the best in this respect. Carbon resistors are 
now manufactured extensively by a number of 
loading electrical firms. They are either of the solid 
rod type or consist of a thin film of carbon deposited 
on an insulating tube. Tho former is made by mixing 
finely ground carbon and various ceramic substances. 
The mixture is then compressed into shape and baked 
at a high temperature. Contact is made by spraying 
the ends of the baked resisters with molten copper. 
This kind of contact gives no trouble. 

The thin film type, which seem to possess the least 
extreme characteristics of the two, are made by 
coating rods of insulating material with liquid car¬ 
bonaceous compounds, and stoving them in a non¬ 
oxidising atmosphere until a layer of conducting 
oarbon results. Contact is generally made by allowing 
lead alloy to solidify on the ends. 

A mixture suitable for making resistance from a few 
thousand to several millions of ohms oan be prepared 
by mixing colloidal graphite (Aquadag) and phenol- 
resin colloid. The resistance of the mixture varies 
directly as tho amount of resin colloid present. This 
mixture should be painted on a rod of insulating 
material and baked at 300° F. for two hours. Contact 
is made by dipping tho ends of the baked rod in 
thimbles filled with molten Wood’s metal and allow¬ 
ing the metal to sot hard. The resistance value may 
bo adjusted by touching up the surface with fine 
emery-cloth. This type of resistor can be made 
variable by arranging for its immersion to any 
desired extent in mercury, 

V. DUBdtKKT. 

22 Fortis Groen Road, 

East Finchley, N.2. 

Nov, 24. 

» NATUM, 188, 677, Oat. 88. 1088. 

* Naotm, 188, 623, Nov. 25, 1088. 
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Polarisation of Electrons 

Ruff, working with Szilard, has reported 1 a 
peculiar form of asymmetry in the scattering of 
electrons. He finds that fast electrons when scattered 
through 90° and then passed through a thin gold 
foil show asymmetrical diffraction rings. The rings 
were strongest when the diffraction turned the 
electrons in the same way as the original scattering 
and weakest at 180° to this direction. The effect 
became marked at 150 k.v. and increased with the 
energy of the rays. 

I have repeated these experiments, but have failed 
to find the effect. Rupp used a thiok target for the 
original eeatterer. In the hope of intensifying the 
effect I used one thin enough to make the scattering 
predominantly single ; this resulted in a considerable 
diminution in intensity, and the holes limiting the 
scattered beam had to bo made rather large, so that 
the rings were rather broad. No appreciable effect 
could be observed on eight plates taken with throe 
films, which wore reversed between each exposure 
to eliminate asymmetry in the film. The mean 
voltage determined from the size of the rings was 
152 k.v. which was the limit my generator could 
safely give. Rings up to and including that 
corresponding to \/35 and \/30 could be clearly 
seen. Photometric as well as visual comparisons 
were made. As it seemed possible that the effect 
might have been obscured by the broadness of the 
rings, I took two plates with a thick target and 
small holes giving sharp rings, but hero also no 
difference betwocn the two sides could be dofceoted. 
The voltages were 153 and 154 k.v. 

G. P. Thomson. 

Imperial College of Science and Technology, 

South Kensington, S.W.7. 

Dot!. 13. 

1 Rupp, Phy %. Z. t 88 , 158, 937 ; 1932. 


Small Sand Craters of Seismic Origin 

Jn connexion with the earthquake of October 2, 
which was felt throughout the coastal zone of Ecuador, 
I was fortunate in being able to photograph several 
examples of unusual structures which were formed 
directly after the seismic disturbance. The craters 
were found in a dry lagoon close to the seashore 
and were associated with pronounced fissures in the 
alluvium, these being orientated from north-east to 
north-west. The fractures occur near a major fault 
which separates the Eocene and Oligooene formations, 
and thus it appears that there was movement along 
this fault at the time of the earthquake. 

According to the version of the inhabitants, the 
cracks in the ground appeared immediately after the 
first tremor, and at the same time numbers of jets 
of fresh water, two feet or more in height, were 
observed issuing out of the fissures. Large quantities 
of sand were brought up by the water and this 
material was precipitated in the form of the small 
craters which are illustrated in Fig. 1. The cones were 
occasionally fused into groups, whilst in other 
examples the structures were elongated along the 
apertures of the respective fissures* The largest 
craters measured about four feet in diameter and 
varied from six to twelve inches in height. After a 
short interval of time, which probably corresponded 
to the duration of the initial tremors, the activity 
of the springs ceased, and the ^ water which had 
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temporarily inundated the area disappeared under¬ 
ground through the open fissures. 

It is evident from the above, therefore, that the 
land surface in the vicinity of the faulted zone in. 
the Tertiary rooks subsided at first, and this move¬ 
ment caused the ejection of the fresh water, which 
resulted in the crater-like structures of loose sand. 
After the earthquake, however, the surface of the 
ground was restored to its original level. 

Apart from the geological interest which is attached 
to these reoent seismic phenomena, they probably 



Photo Fig. 1. o. Stoppard 


help in the olucidation of the cause of certain sand¬ 
stone dykes which are found in the Tertiary forma¬ 
tions of south-western Ecuador. In many shale 
sections of the coast noar Chanduy, high angle joints 
are seen to be filled with sand, many up to a foot in 
thickness, and they invariably assume the nature and 
appearance of typical sandstone dykes. 

As there is little possibility of the sand being 
derived either from the shale or from above, it is 
conceivable that they may have been injected from 
below during a seismic disturbance, probably very 
similar to the recent example which forms the 
subject of this note. George Sheppard 

Guayaquil, (State Geologist). 

Ecuador. 

The Term ‘Mesolithic’ 

Archeologists, of whom I am one, are really 
quite remarkable people. It is notorious that the 
nomenclature of their study is already in a sad 
condition, yet, recently, they have gone out of their 
way to make confusion more confounded. It has 
now become the practice to describe early neolithic 
flint implements by the term ‘mesolithic’, a term 
which means, of course, ‘Middle Stone Age’. Some 
misguided individual, however, evidently possessing, 
in full measure, the common archaeological flair for 
promoting the use of ,a misleading terminology, has 
applied it to relics referable solely to the end of the 
Stone Age, and to make matters worse, the practice is 
becoming widespread. I find it necessary to remind 
myself that I am writing to the editor of a highly 
reputable scientific journal, and this knowledge, I 
confess, somewhat cramps my style. I would like 
to say many other things about the term ‘mesolithic*, 
But if archaeologists wish to retain a vestige of a 
reputation for reason, let them drop this word now, 
and for evermore. 

J. Rnro Mom. 

One House Lane, 

Ipswich. 
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Indians of Virginia* Whin English settlors reached 
Virginia early in the seventeenth contury, they 
found the country from the river falls to the moun¬ 
tains was claimed by tribes of the Monacan con¬ 
federacy belonging to tho Siouan stock, who were at 
enmity with the Algonqdian tribes, some of whom 
they had displaced not long before and whose 
villages lined the shores of tho James from its mouth 
to the Monacan borders. The country west of tho 
Blue Ridge was claimed at a later date by the 
Iroquois, but thoy do not appear ever to havo 
settled there. The evidence of occupation of Albe¬ 
marle County, documentary and archseological, has 
been examined by Mr. David I. Bushnell, Jr. 
(Smithsonian Miscellaneous Collect 89, No. 7), who 
describes a number of stone implements and the 
sites on which they wort*found. A large part consist 
of stone arrow-points frort^ hunting-grounds. Tho 
marked weathering of some of tho implements is 
contrasted with tho unchanged condition of others 
which have been exposed to identical conditions for 
two centuries and a half, pointing to the high antiquity 
of the former. There were evidently two periods 
of occupation, of which the earlier may be connected 
with an early culture found elsewhere, as for example, 
in Connecticut. This culture is there associated with 
soapstone mines. Such mines also occur in tho 
piedmont of Virginia, but soapstone objects have 
not boon found in the area under consideration. It 
is suggested, therefore, that the early culture of 
Albemarle County may be part of an early culture 
complex which once extended widely over a region 
ranging from the New England States southward 
through Virginia to a boundary difficult' to define. 

Flight Speed of White Pelicans. By pacing, with a 
motor car, a largo flock of white pelicans ( Pelecanus 
erythrorhynchus) consisting of about 120 individuals, 
Ronald Case Ross was able to obtain a close approxi¬ 
mation to their rate of flight. The distance of pacing 
was some three and a half miles, in the neighbourhood 
of Los Angeles, California, and the cruising speed of 
the flock was 31 ± 1 miles per hour ( Condor , 3B, 
70; 1933). 

Eradication of Bovine Tuberculosis. The results of a 
large-scale experiment, promoted by the Medical 
Research Council, on the eradication of bovine 
tuberculosis, are reported by Dr. L. Jordan, of the 
Hannah Dairy Research Institute (Med. Res. Council, 
Special Rep, Sories, No. 184. London; H.M. 
Stationery Office). An area of about nine square 
miles, which included 30 farms participating in 
the experiment, was selected in Ayrshire, The 
method was to apply the tuberculin test to the herds ; 
reactors were then housed and grazed separately so 
far as possible from non-reactors, buildings that had 
contained infected stock were disinfected, and 
common water supplies were eliminated. Reacting 
cows were disposed of when practicable, and pre¬ 
cautions taken to prevent infection of young stock. 
Herds were re-tested at six-monthly intervals and 
necessary adjustments made; throughout, the 
ordinary farm routine was interfered with as little 
as possible. At the end of the three-year period of 
the experiment, of the 30 herds participating, 20 
were free from infection (compared with 8 at the 
beginning), and 8 showed a substantial reduction in 
the number of reactors. 
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Epithecal Scales of Fossil Corals. Dr. Louis B. Smyth 
has recently published two short papers on fpssil 
corals (“On Cleistopora geometrica (Milne Edwards 
and Haime)”. Proo . Roy. Irish Acad., 41, Sect. B, 
No. 12. “On Certain Carboniferous Corals with 
Epithecal Scales.” ibid. No. 13. September 1933). 
In the second paper, two new species of coral from 
the limestone of Toumai, Belgium, are described. 
Both aro small massive forms with a granular upper 
surface and a wrinkled epitheca ; both may bear 
peculiar scale-like epithecal structures. Because of 
these the author believes that the two species must 
be closely related, but owing to tho great difference 
in other respects ho assigns them to separate new 
genera, Squameophyllum and StratophyUum. The 
nature of these scale-like bodies is obscure. They 
aro reminiscent of the foreign fragments cemented 
upon the shell of the gastropod Xenophora agglutinans , 
and in view of tho habit of some sea anemones, it 
might be suggested that the corals covered themselves 
with foreign objects in such a way that the bodies 
near tho base of the exosarc sometimes beoame incor¬ 
porated in the epi theca. He rejects this, however, 
as unlikely, since the bodies are so minute and all 
of one kind. He therefore regards them as a direct 
product of the coral, perhaps as a reaction to disease, 
as they are not present on all the specimens and an 
abnormal form has the most complete clothing of 
scales. Thoy aro not peculiar to one locality. Lind- 
strtim has described epitheoal scales in Silurian species 
of coral, Tryplasma loveni and Syringophylhun 
organum , in the latter somewhat similar to those 
from Toumai, in the former more regular and of a 
different shape, which he regards as being probably 
homologous with the opercula of such genera as 
Ooniophyllum and Araeopoma . 

Culture of Tissues of Ptychodera . Included in the 
report of the Tortugas Laboratory in Year Book 
No. 31 of the Carnegie Institution of Washington is 
a report on tissue oulture by Dr. L. R. Cary, who 
has studied the behaviour in vitro of tissues of 
Ptychodera bahamensia. Details of tho work are 
given in Publication No. 435 recently issued by the 
Carnegie Institution. The technique for sterilising 
the piece of tissue by repeated washing in 10 per 
oent by volumo of hexylresorcinol in sterile sea¬ 
water or by ultra-violet irradiation from a mercury 
vapour lamp is described. A peptic digest of entire 
Ptychodera was used as a nutrient medium in the 
preparation of all cultures and the growth of bacteria 
in the culture was minimised by addition of hexyl- 
resorcinol, which had no deleterious effect on the 
tissue. A small fragment of tissue from the dorsal 
side of the middle region of the body contains 
ectodermal epithelium, nerve cells, cells from the 
digestive caeca, muscle cells and connective tissue 
cells. Particular attention was devoted to the 
endoderm cells of the digestive Offlca, which migrate 
from the tissue in oulture as flask-shaped bodies; 
other cells to which they are attached move out 
successively from the mass of tissue so that a 
chain of ten or more endoderm cells extends out- 
wawjs. When these endoderm oella divide, their 
characteristic pigment granules may be passed on 
entirely to one daughter cell, the other cell having 
clear protoplasm. When freed in this way from their 
large granules, the cells exhibit unusual amoeboid 
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activity, and when maintained in culture the 
activity of these cells remains constantly at a higher 
level than that shown by related cells in which the 
granules are retained. Meantime many muscle cells 
become separated from the tissue ; some become 
greatly elongated and show marked am as bo id 
activity. 

Crossing-over with Inversions and Translocations in 
Drosophila. Six dominant mosaic eye-colour allelo¬ 
morphic mutants from the brown locus in the second 
chromosome of Drosophila melanogaster havo been pro¬ 
duced by X-rays. They have been investigated by 
Dr, H. R. Glass ( J , Genetics, 28, Xo. 1), who finds 
that two of thorn are associated with inversions of 
particular chromosome segments, the other four with 
mutual translocations, the chromosome break occur¬ 
ring in every cose close to the locus concerned. A 
dominant mutant from pink eye in chromosome III 
was also studied, and two dominant mosaic eye 
colours (called Moir6) in the loft arm of III, one 
associated with an inversion and the other with a 
mutual translocation. By using flies with a series 
of mutant genes, the naturo of the transposition in 
each case is investigated. The conclusion that after 
a mutual translocation of chromosome segments the 
crossing-over is increased in one chromosome and 
inhibited in the other is confirmed. It is also con¬ 
cluded that crossing-over need not always begin 
either at the spindle fibre or the distal end of the 
chromosome, but in certain cases two chromosomes 
appear to have undergone synapsis in the form of a 
ring. This introduces new configurations into the 
possible rearrangements resulting from different 
forms of crossing-over. 

Chromosomes of Cotton and its Relatives. Recent in¬ 
vestigations of cotton and its relatives are throwing 
important light on the origin of the genus Gossypium 
and the relationships of its species, information which 
is of value in unravelling the genetics of this important 
economic plant. A study of the somatic and meiotic 
chromosomes in nine genera of the Malvaceae, by 
Dr. J, H. Davie (J. Genetics, 28, No. 1), leads to 
significant results bearing upon the evolution of 
cotton. Polyploidy on a basis of n ^ 1 is shown to 
have played a considerable part in the family 
Malvaceae, leading to bexaploid species (2n » 42) in 
Malm, Pavonio and Kitaibelia, and hypohexaploidy 
in Lavatera olbia (2n — 40), probably through 
subsequent fusion of two pairs to give one very long 
pair of chromosomes. Hibiscus africanus majus is 
ootoploid (2n « 56). In Gossypium, the presence of 
secondary pairing of certain chromosomes in meiosis 
and the existence of one larger pair leads to the 
conclusion that the number n « 13 has been derived 
from an ancestral number n « 7. The ‘diploid* 
cottons would then be really modified tetraploids. 
From these the cotton species with 2n = 52 have 
probably been derived through amphidiploidy, that 
is, doubling of the chromosomes in a sterile inter¬ 
specific hybrid. The recent discovery that certain 
wild cottons in Lower California have 2 n 26 
chromosomes indicates that this doubling process 
to give the valuable Sea Island and other 
cottons probably took place in America, and 
possibly during cultivation by the Indians. The 
various ‘tetraploid* cottons (2n ** 52) therefore 
appear to be really modified octoploids, the different 
species not necessarily having the same ancestor. It 
is clear from these and other results that a fuller 

„ t 


investigation of the temperate Malvaoess is likely to 
throw further light on the origin and genetics of 
cotton. 

Mechanism of Spontaneous Expulsion of Wistaria 
Seeds. In a recent paper, Tirada, Hirata and 
Utigasaki (Sci. Pap » Inst . Phys. Chem. Res., Tokyo, 
440-1, 233-241 ; 1933) attempt an explanation of 

the spontaneous expulsion of Wistaria seeds. The 
immediate mechanism is the dehiscence of the 
leguminous pods, which takes place with some 
violence and can expel the seeds, each weighing 
about 0-5 gm., to a distance of more than 11 m. 
Under dry conditions, the pods split open longi¬ 
tudinally and eject the seeds, while the two halves 
of the pod coat assume a helical form. Under the 
condition that the whole of the elastic potential 
energy of the two halves of the pod coat is converted 
into the kinetic energy of the seeds ejected, and 
making other arbitrary and ff rather doubtful assump¬ 
tions, the authors calculate the initial velocity of the 
seeds at the comparatively enormous figure of from 
40 7-61 *3 m. per sec., which gives a range of from 
17-6-22 -6 metres. X-ray photographs of the three 
principal layers of the pod coat are given. In the 
same volume (loc. cit., p. 242) Hirata gives measure¬ 
ments of the rigidity of various layers of the pod 
coat, and records an undoubted hysteresis effect in 
the relation of rigidity to humidity. A complete 
determination of the effect of desiccation on the 
flexure of the tissues concerned, which is doubtless a 
complicated function of the rigidity, and also of the 
amount and direction of swelling, of the various 
layers, presents a problem requiring even fuller 
treatment. 

New Genus of the Ascomycetes. Two now fungi have 
recently been described by Miss E. S. Dowding 
(“ Gelasinospora , a now Genus of Pyrenomycetes with 
Pitted Spores**. Canad . Res., 9, No. 3, 294-306. 
Sept. 1933). The fungi produced ascosporee with 
dimple-like pits, and have been included: in a new 
genus, Gelasinospora. Both species produce peri- 
thocia, and are therefore Pyrenomycetes. Q. tetra- 
sperma is a coprophiioua fungus with four spores in 
the ascus, as the name implies. The asooepores may 
be either dwarf, with two nuclei, normal, with four 
nuclei, or giant, with six nuclei. Normal and giant 
spores give rise to homothallic myoelia and 
perithecia, whilst dwarf spores produce myoelia of 
different sex, which must unite before perithecia can 
be produced. G. cereaUs occurs on wheat and oats, 
and bears eight oscospores, each of which is binucieate 
and gives rise to a homothallic mycelium. 

Die-back of Apple Trees, The fungus Valsa ambient 
(Pars.) Fr. causes the death of small twigs of apple 
and other trees. It has been connected with a species 
of Oytospora, and mycologists have recognised the 
fact that the two names were given to different stages 
of the same fungus. Mr. Lawrence Qgilvie has studied 
the disease (“Canker and Die-Rack of Apples 
associated with Valsa ambient”. J . Pomol, and Hart* 
Sci., 11, No. 3, 205-213, Sept. 1933), sod finds that 
wedge-shaped cankers at the base of the tree and on 
the branches are also a feature of the disease. Inocula* 
fcion to healthy branohes did not induce disease, but 
the introduction of the fungus to wounds or burned 
areas resulted in infection. The Cytospora stage was 
identified as C , ambient, 8aeo. Damage to trass does 
not appear to be extensive, and apples show a 
tendency to recover from the disease. 
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North-Westerly Winds of Iraq. Knowledge concern- ; 
ing the vertical extent of the north-westerly winds 
over Iraq in the summer is of importance in the study 
of the general circulation of the atmosphere during 
the time when there is an inflow of surface air to 
southern Asia. It has also a more directly practical 
importance, for these winds, known locally as the 
Shamal, prevail over a wide area including the 
Persian Gulf, and it is of importance to know to what 
extent aircraft can avoid them by high flying. In 
Prof. Note No. 64 of the Meteorological Office (London: 
H.M. Stationery Office) an analysis is made of many 
soundings with pilot balloons that have been 
made at Hinaidi (Baghdad) and at Shaibah near 
Basra. In discussing the results, S. P. Peters 
points out that monthly normal isobars above 
sea-level, published by the India Meteorological 
Department, suggest that from June to September 
inclusive the gradient for north-westerly winds 
over Iraq will have practically disappeared when 
a height of 10.000 ft. hgs been reached. It 
is found that out of the occasions in July at 
Hinaidi when the wind at 1,500 ft. is from 
between 290° and 360°, with speed 20 miles an hour 
or more, a backing of the wind to beyond 270° or a 
veer to beyond 20° may bo expected to occur at 
some height not above 10,000 ft. onco in four 
occasions, and for the Tigris-Euphrates Valley 
generally from June to September inclusive, at least 
onco in five times. It is believed that the actual 
frequencies based on more complete and evenly 
spaced information with which there would bo no 
element of selection, such as is introduced for example 
by the tendency for the balloon to be lost to view 
at a comparatively low level on very windy days, 
may be as high os one occasion in two. An important 
point is that the wind above the height where the 
change occurs rarely reverts to the north-westerly 
direction ; in general, tho speed at the level of change 
is much less than at 1,500 ft. 

• 

Physical and Chemical Conditions in the Great Barrier 
Reef Lagoon. The physical and chemical investiga¬ 
tions carried out by A. P. Orr in the Great Barrier 
Reef lagoon (Great Barrier Reef Expedition, 1928- 
29. {Scientific Reports, vol. 2, No. 3 : “Physical and 
Chemical Conditions in the Sea in the Neighbourhood 
of the Great Barrier Reef”. London : British Museum 
(Natural History), 1933. 5#.) throw considerable light 
on the coral reef problem and are the first to be 
made in the tropics throughout a complete year. 
No significant seasonal changes were found in phos¬ 
phate, nitrate or hydrogen ion concentration, or in 
percentage oxygen saturation, which was between 
90 and 100 per cent for most of the time. It is clear 
that the frequently expressed opinion that corals on 
the windward edge of a reef grow more vigorously 
because of the higher oxygon content of the water 
is no longer tenable. Conditions are suitable for 
plant growth throughout the year but the concentra¬ 
tion of phosphate (around 6 mgm. phosphorus per 
cubic metre) and nitrate were never sufficient to 
allow an outburst comparable with that found in 
temperate and polar latitudes in spring. During the 
rainy season, surface salinity fell and the effect of 
heavy rainfall was very apparent. In the dry season 
the south-east winds kept the water very well mixed, 
but at no season did a well developed thermocline 
form inside the Barrier. Some work was also done 
outside the Barrier ; except for lesser turbidity due 
to the absence of mud, conditions were similar to 


those found inside at the same depth. A sharp rise 
in salinity occurred between 50 metres and 100 metres, 
agreeing with changes in other conditions and show¬ 
ing this to be the limit of vertical mixing. Tho 
biological applications of the results are briefly 
discussed but are to be elaborated in later reports. 

Viscosity of Pitch. One of the most important uses 
of pitch is in the manufacture of briquettes of pow¬ 
dered coal. Tho effectiveness of the pitch in covering 
the coal particle is probably dependent on the 
viscosity—the property which governs the empirical 
tests now applied to pitch. The viscosity of typical 
pitches has been measured by A. B. Manning (Fuel 
Research Technical Paper No. 39. London : H.M. 
Stationery Office) using three different methods to 
cover the range 30°-ll6°. The results show that all 
the coal-tar pitches examined behaved as truly viscous 
liquids. Experiments made with bitumen, that is, 
petroleum pitch, showed anomalies analogous to those 
of colloids such as gelatine, rubber, etc. Bitumen 
appears to have the structure of a gel and this may 
be responsible for the different behaviour in use. 

Atomic Weight of Uranium Lead. A recent determina¬ 
tion of the atomic weight of lead from cyrtolite by 
Baxter and Alter (Nature, 132, 285, Aug. 19, 1933) 
gave Pb -■ 205 *94 and of lead from Katanga pitch¬ 
blende 205*97—206*00. Honigsehmid, Sochtloben 
and Baudrexter (Z. anorg . Chem, 9 214, 104 ; 1933) 
have made atomic weight determinations with load 
from Morogoro uranium ore, Katanga curite, Katanga 
pitchblende and ordinary lead. The lost, used as 
a control, gave Pb 207 *21. The values for the 
specimens of uranium lead wero : (1) Morogoro, 

206*035; (2) curite, 206 032; (3) soluble extract 

from Katanga pitchblende, 206 022. The three 
values arc regarded as identical, and tho conclusion 
is drawn that tho loads from the three pure African 
uranium ores have the same isotopic composition 
and the same atomic weight, 206*03. The Katanga 
pitchblende was the same material as that used by 
Baxter, and the discrepancy between the results 
remains unexplained. 

Electric Clocks from Direct Current Mains. In certain 
pans of England the direct current supply is obtained 
by means of mercury arc rectifiers from a three- 
phase time-con trolled fifty-cycle system. In this 
case it is well known that there is a pronounced 
third harmonic ripple in tho d.o. supply. The fre¬ 
quency of this ripple is 150. According to the 
Electrical Review of December 15, a consumer in 
Devon recently connected a standard synchronous 
clock designed for 230 volte at 50 cycles across a 
supply of this kind. Ho had previously put in a 
throe to one reduction gear so that the seconds 
hand should rotate one revolution per minute. As 
the amplitude of the ripple voltage was only about 
one fourth that for which the clock was designed, a 
transformer of one to ten ratio was installed between 
the supply and the clock ooil and a condenser was 

? ut in series with it to block out the direct current. 

t was found that the clock worked satisfactorily. 
Mr. Geoffrey Ghey, of the Royal Naval College, Dart¬ 
mouth, who brought this interesting application of 
the s ripple to the notice of Messrs. Ferranti, Ltd., 
has now clocks of this type operating on the direct 
current mains. The advantage of perfect time¬ 
keeping can thus be obtained from what many think 
is a defect in the mercury arc rectifier. 
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Recent Excavations in the Near East 


I N a paper read on September 12 before Section H 
(Anthropology) of the British Association at 
Leicester, Miss D. A. E. Garrod outlined the results of 
the season's work carried out by a joint expedition of 
the British School of Archaeology in Jerusalem and the 
American School of Prehistoric Research at Mugharet 
et-Tabun in Palestine. The cave is the last of the 
group of the Wady el-Mughara, ht the foot of the 
western slope of Mount Carmel, to be examined. Of 
the caves previously excavated, the Mugharet eh Wad 
yielded a prehistoric culture sequence ranging from 
Natufian through throe Aurignacian horizons down 
to Mousterian; the Mugharet es-Skhul is purely 
Mousterian, the industry corresponding very closely 
in type to that found at the base of the Mugharet 
el~Wad. Skeletons found in Skhul differ in many 
respects from those of the Neanderthal race, notably 
in the greater height of the cranial vault and in the 
presence of a well-defined chin. 

At Mugharet et-Tabun were found the final stages 
of tho Lower Palsoolithic. The sequence is :— 

(1) Bronze Age to Recent. 

(2) Upper Mousterian. 

(3) Lower Mousterian, an upper layer, in whioh 
wero found teeth of Hippopotamus and Rhinoceros 
Merckii. Like that of the Upper Mousterian, the flint 
industry is in the Levalloisian tradition, but differs 
from it in that the individual pieces are larger and 
the proportion of unworkod to worked pieces greater. 
The characteristic form is a large oval Levallois flake. 
The lower layer of tho Lower Mousterian yielded 
remains of Rhinoceros and a Levalloisian industry 
with abundant narrow triangular points and flakes, 
but no large oval flake. 

(4) Acheuleo-Mousterian. From this layer down¬ 
ward the change in the flint industry is fundamental. 
The upper layer contains scrapers and flakes more or 
leas Clactonian in type, Chatelperron points, narrow 
blades with fine edge—retouch, and hand-axes. The 
industry of the next layer is similar, but smaller in 
size ; in the next the flake implements are still of 
High Lodge type, but the characteristic tool is the 
fine pointed Micoquian hand-axe ; in the fourth. La 
Micoque forms are absent and the industry resembles 
that of the second layer. 

(5) Upper Acheulean, characterised by a hand- 
axe, generally pear-shaped, rather thick and on the 
whole roughly made. 

(8) This contains small rough flakes, much 
utilised, but no hand-axes, no points and only a few 
scrapers. This industry is identical with that found 
by Peyrony at the base of La Micoque, well below 
the level of the typical Micoquian hand-axes : the 
name Tayacian has been suggested for it. 

The most important human remains found are a 
complete lower jaw from the base of the Lower 
Mousterian, and a nearly complete skeleton from the 
upper part of the same layer. Sir Arthur Keith 
reports that the skeleton is that of a woman of 26-30 
years of age and about 4 ft. 11 in. in stature. The 
limbs show all the peculiarities of the Neanderthal 
type of Europe. The massive curved supra-orbital 
ridges are in shape and size almost identical with 
those of the Galilee skull, and the cupra-orbital width 
is greater than the greatest width of the frontal bone, 
a feature not observed in European Neanderthal 
skulls. As in the case of the child's skull found at 
Mugharet es-Skhul, the temporo-mandibular region is 


modem in type, though the mastoid process and 
digastric region are Neanderthaloid. The lower jaw 
is receding and chinless. The portion of the jaw 
whioh gives attachment to the muscles of the tongue 
shows a transitional state between that of a young 
gorilla and that of modern human jaws. The meta¬ 
tarsal bone of the great toe is much flatter than in 
any modem race and in this respect resembles tho 
grasping great toe of the gorilla. 

The characters of the Tabiin skeleton are pre¬ 
dominantly those of the Neanderthal race, hut it also 
shows those modifications first seen in the Galilee 
skull and in the child's skeleton from the Mugharet 
os-Skhul. It may therefore be assigned to that branch 
of the Neanderthal genus for which Keith and 
McCown proposed in 1932 the name Palceanthropus 
Palestinus, f 

Tho isolated lower jaw, unlike that of the skeleton, 
possesses the long eminence which constitutes a true 
chin, yet both jaws must be attributed to the same 
race, for the teeth and mental foramina are similar. 

Though further excavation remains to be done at 
Tabun and the study of the material already ex¬ 
cavated is by no means complete, a new and important 
chapter in the prehistory of Palestine has already 
been opened. 

Later in the same day, Section H heard a paper 
entitled 4 ‘Ur : The Archaic Period" in which Dr. 
C. L. Woolley outlined the present state of know¬ 
ledge of the sequences at Ur. Recent discoveries in 
Mesopotamia, beginning with Dr. Campbell Thomp¬ 
son’s work at Eridu, have produced at Eridu the 
early painted pottery later called al ‘Ubaid ware; 
at al ‘Ubaid the ornate temple of tho First Dynasty 
of Ur ; at Kish the predynastic Palace and the “A" 
cemetery ; at Jemdet Nasr the characteristic poly¬ 
chrome pottery and semi-pictographic tablets; at 
Ur the Royal cemetery. The question was (p correlate 
these various cultures and epochs. 

Stratification at the four main sites, Ur, Tello, 
Warka and Kish, gives homogeneous results and 
establishes beyond question the general sequence 
thus : 

(1) Al ‘Ubaid, the culture of the earliest settlers 
in the Lower Valley, with its painted geometric 
pottery. 

(2) Uruk, characterised by burnished red and 
grey wares. 

(3) Jemdet Nasr, with polychrome pottery. 

(4) The Plano-convex period. 

Excavations at the foot of the Ziggurat at Ur have 
given a complete plan of the First Dynasty buildings 
of c. 3000 b.o. Those rested on remains of buildings 
dating to the moment of transition from Jemdet 
Nasr to the Plano-convex period. Then came the 
buildings in ‘RiemchOn’ associated, the first with 
small decorative cones of coloured clay, the second 
with large oones having hollow ends. The stratifi¬ 
cation woe then picked up at Warka, which gives First 
Dynasty and Jemdet Nasr remains, and below these, 
solid temple constructions of whioh the second is 
contemporary with the late ‘Riemohen’ building at 
Ur, but preserves intact the elaborate decoration of 
mosaic by coloured clay cones. The Ur building with 
hollow-ended oones is not represented at Warka, but 
instead there is ah older building, dating to just 
after the al 'Ubaid period, the walls of which am 
decorated with clay pots inset in the mud plaster. 
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This building is a ziggurat, and thereby is proved the 
continuity of Sumerian architecture from the Third 
Dynasty of Ur back to the close of the al ‘Ubaid 
period, 

A more detailed stratification was again found at 
Ur, where a cutting showed an unbroken rubbish 
layer dated by seal impressions of Mesannipadda to 
the First Dynasty of Ur, overlying the Royal 
cemetery ; this has given ibr the cemetery a terminus 
ante quern. Below the cemetery is a stratum rich in 
seal impressions and inscribed tablets older than the 
royal graves, but demonstrably later than Jemdet 
Nasr. Below this were found graves of three sorts, 
differentiated by level and by content: 

(1) Graves with clay pots of ‘reserved slip ware 1 . 

(2) Graves with pots having simple decorations of 
pinkish-red paint on light clay. 

(3) Jemdet Nasr graves with three-colour pottery, 
characteristic stone vessels, etc. 

These graves were cui into soil rich in al ‘Ubaid 
potsherds which continue, except for a break of clean 
flood deposit, down to virgin soil. At Warka the 
section shows 19 metres of al ‘Ubaid stratifiod 
culture underlying the period Archaic VI to which 
the early ziggurat belongod. 


URE 


The sequence thus is :—The Plano-convex period, 
starting about 2700 b.o. It includes' the Second 
Dynasty of Ur, the First Dynasty, the Cemetery 
period, the “reserved slip” ware period and that of 
the pinkish-red paint on a light ground. It must 
have been a very long period. The Jemdet Nasr 
period seems at present more important for its 
character than its length. The Uruk period, with its 
succession of great buildings at Warka, must repre¬ 
sent a considerable lapse of time, as also that of al 
‘Ubaid, with its tremendous deposit. 

Short dating is impossible : the finds are spread 
ovor the whole period between 2700 b.c. and the 
beginning of human occupation of the Lower Valley. 
Throughout this, in spite of marked changes, there is 
a link of continuity which can only be due to the 
presence of Siunerians in the land from the very 
outset. The changes seem to be duo to incursions by 
people of similar stock but in different phases of the 
kindred culture, differently evolved beyond the 
borders of Mesopotamia, and there is, therefore, 
modification but no revolutionary change: the 
history is continuous and through it all can be 
traced the development of the great Sumerian 
civilisation. 


The Spherical Pendulum* 


By Cyril H. H. Frankxin, Electrical Engineering Department, University of Birmingham 


A PENDULUM which is free to swing ovor a 
segment of a sphere has possible paths which 
vary from a rotation resembling an engine governor 
ball to the swing of a simple pendulum in a plane; 
which plane appears to rotate very slowly but really 
indicates the rotation of the earth beneath it (Foucault 
pendulum effect). 

The intermediate orbits between the circular and 
the linear paths are ellipses, which latter process at a 
rate dependent on the maximum and minimum angles 
of the pendulum and corresponding ratio of major 
and minor elliptical axes (see Fig* 1). This precession 
of the ellipse produces a pattern which it will bo seen 
resembles that produced by two opposed rotations 
having a ratio near unity (such as 100 : 101, with 
appropriate amplitude); which may be drawn by 
hannonograph, etc. Virtually, the pendulum behaves 
as if it had two frequencies ; which is in agreement 
with the facts that the effective length of a pendulum 
swinging in a circle is L cos a, where a is the angle 
of the swing maintained and L is the length of the 
pendulum; and that in tracing a single ellipse a 
maximum and minimum angle and corresponding 
minimum and maximum effective length arc reached 
twice. 

It will be seen that the greater the angle reached, 
the greater the variation of effective length of the 
pendulum; and it is found that the rate of precession 
increases rapidly as the angle increases. Also, if the 
ratio of major and minor axes of the ellipse is high 
(which, in the limit, becoming infinite, means the 
pendulum swinging in a plane), the rate of precession 
is small, in the limiting case becoming zero. As the 
ratio of the major and minor axes approaches 1, 
the rate of precession becomes a maximum for the 
angles involved. 

When the pendulum is capable of swinging over a 
hemisphere, and is oriented to a maximum and 

• Demonstration txrftow Section (Mathematical sad Physical 
gdeaoes) or the British Association st Id carter on September 12. 


minimum angle of 180° and 90“ (which is a 2 : 1 
oil ipse), the vertical projection of tho orbit becomes 



Fta. 1. Pattis traced by a spherical pendulum. 

, ellipse axes, 1:3; major angle, 41° ; procession, G\ 
ellipse axes, 1:2; major angles, 44°. 32°, 24°, 10°; corresponding 
approximate precessions, 9°, 4 rf , 2r, It**, 
ellipse axes, 13 :15 ; minor angle, 83° 60'; major angle, 89® 20*; 
approximate procession, 10* per cycle. 

, ellipse axes, 1: 10; minor angle, 4° 20'; major angle, 44® ; 

approximate procession, 2°. 


a five loop figure, corresponding to the 3: 2 figure 
with opposed rotations as produced by the twin- 
elliptic pendulum, etc., with appropriate amplitudes. 
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If the pendulum ia taken above the equator of its 
sphere of rotation, a further reduction in the number 
of possible loops in the orbit appears to occur, but 
this is deceptive because there is now a loop above 
and a loop below the equator, which correspond. 
Also the figuring can now be dependent on velocity, 
the angle of initial swing not neoessarily deciding the 
pattern, as in small spherical angle orbits. 

If the speed of projection of the pendulum is high, 
the orbit tends to become a great circle on its sphere, 
which orbit processes in the sanio direction as would 
be the case with a gyroscope. 

It follows that if the orbit is nearly in the horizontal 
plane, precession occurs rapidly for any given moan 
velocity of pendulum ; and as approaching the 
vertioal plane procession becomes relatively slow, it 
should, in the limit, become zero again when the 
pendulum rotates completely in a vertical plane. 


The rate of precession for any given inclination of 
great circle orbit now depends on the velocity of the 
pendulum bob, in the same way that the rate of 
precession of an unbalanced gyroscope at a given 
slope depends on the velocity of rotation. 

A sphere rolling in a hemispherical saucer oan be 
shown to have orbits resembling those of the hemi¬ 
spherical pendulum, but modified by the unavoid¬ 
able gyroscopic rotation 6f the sphere as it rolls. 
These orbits can be modified by giving an initial 
spin to the sphere, causing it to run up or down 
the slope and form open or closed loops accord¬ 
ingly. 

Spinning the pendulum bob will, of course, also 
modify the orbits. 

Probably the orbits of electrons in the structure 
of the atom will be found to display similar 
phenomena. 


Mathematics of Inheritance 


A S an outcome of his prolonged and elaborate 
„ studies of tho inheritance of racing capacity 
in the thoroughbred horse, Dr. Harry H. Laughlin 
has put forward a mathematical expression termed 
“Tlie General Formula of Heredity” which he has 
discussed in a recent paper under the same title 
(Proc. Nat. Acad. Sci. t 19, 787 ; 1933). He remarks 
that the majority of characters in which practical men 
are interested are too complex genetically for their 
inheritance to have been analysed in terms of genes: 

. Practically all of the structural and 
functional qualities of the many species with which 
students of evolution work belong to this same 
category of qualities too complex to be resolved by 
the theory of tho gene. Also, in the same class we 
must list most of the inborn human qualities with 
which anatomy, physiology, medicine, psychology, 
education, the fine arts, athletics and religion are 
concerned. As anatomical or physiological entities, 
many of these qualities have been accurately 
measured or diagnosed, with due allowance for the 
effects of environment. But only an occasional one 
has been analyzed into its constituent genes. The 
fact is that a structural quality like stature in man, 
or a functional quality like racing capacity in the 
Thoroughbred horse, far from being based upon a 
single or a few genes, is the developmental end -product 
of a great many genes, possibly a score, but more 


likely a thousand. In the course of development 
these genua interact, some accelerating their fellows, 
others cancelling what otherwise would be plus- 
values in the individual. Tho result is that the off¬ 
spring from a given antecedent type often possess 
the subject-quality in end-values ranging over a 
scale from very low to very high.” 

The practical procedure which Dr. Laughlin 
advocates is to find a formula which shall give in 
terms of the antecedent information available as to 
parents or more remote ancestry, the frequency among 
the offspring not of the different possible genotypes, 
but of the different values for the measurable char¬ 
acter in question. He rightly stresses, and illustrates 
from his racing data, both the difficulty and the 
possibility of arriving at a satisfactory basic measure. 
The general formula given involves fifteen ‘basic 
constants’ which are to be fitted to the data. 

Such a formula, though very laborious to con¬ 
struct, should on good data give a satisfactory basis 
for practical prediction. The difficulty which most 
geneticists will feel lies in deciding whether Dr. 
Laughlin’s formula is better than others equally 
complicated which could be constructed, and in 
discussing the genetic interpretation of its ingredients. 
However, tho first step is clearly for Dr. Laughlin 
to explain his actual procedure and this he has done in 
some detail in this condensed paper. R. A. Fisheb. 


Oceanographical Research in Japan 


I N recent numbers of “Records of Oceanographic 
Works in Japan” compiled by the Committee 
on Pacific Oceanography of the National Research 
Council of Japan (vol. 4, No. 2, Dec. 1932, and vol, 5, 
No, 1, Jan. 1033) a list of researches is given showing 
that a large amount of important work has been 
done on various subjects. A classified list of papers 
and reports bearing on oceanography published in 
Japan during 2930 and 1931 is included. These are 
entered under the heads “Physical and Chemical 
Oceanography” and “Fundamental Marine Biology”. 

In the December number there is a short abstract of 
a paper by E. Sawano read before the twenty-fifth 
meeting of the Committee on the Progress of Re¬ 
searches on the Biology of Corals carried on in the 


South Sea Islands, Zappu and Palau. This inoludes 
studies of growth by T. Tanura and Y. Hada, classi¬ 
fication of corals at Palau Island by Y. Hada, 
respiration of corals by T. Mimura, and the digestive 
enzymes of corals by E. Sawano. 

In the January number, besides a paper by K. 
Okamura on the Algse from Alaska collected by Y. 
Kobyashi, there is a long report by F. Hire on the 
Cirripedia collected on the continental shelf bordering 
Japan by the surveying ships of the Imperial 
Fisheries Experimental Station. This is fully 
illustrated and contains descriptions of twenty-five 
species belonging to thirteen genera, the greater Bart 
of which were obtained on the Pacific Ocean side 
while only a few came from the Japan Sea. They 
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are mostly widely distributed species, chiefly tropical 
and cosmopolitan, boreal species being only scantily 
represented. 

The interesting little barnacle Heieralepas (Para* 
lepas) minuta (Philippi) described by Darwin (1851) 
and Broch (1927) from the Mediterranean and by 
Weltner (1922) from West Africa was reported as 
doubtful from the Java Sea by the last-named worker, 
It is now recorded from-, the Japan Sea from five 
stations; all the specimens but one were attached to 
the spines of sea-urchins ( Cidaris ). The peduncle is 
very short and strongly contracted towards the basal 
part of the capituluin and the base is usually 
divided into two 4 ‘finger-like projections” clasped 
around the spine of the sea-urchin. 


University and Educational Intelligence 

The Commonwealth Fund of New York is offering 
in 1934 twenty-five Commonwealth Fund Fellowships 
for research, tenable by British subjects at certain 
American universities. A fellowship is awarded for 
two yearn, but may bo extended for a third year. 
Further information can be obtained from the 
Secretary to the Committee, Commonwealth Fund 
Fellowships, 35 Portman Square, London, W.l. 

The Royal Technical College, Glasgow, publishes 
in its report on the session 1932-33 a valedictory 
notice of the thirty-four years’ service of its retiring 
director, Dr. H. F. Stockdale. Among the develop¬ 
ments that have taken place under his direction are 
the merging in the College of the former Weaving 
College of Glasgow, the inception of the Schools of 
Navigation, Pharmacy and Bakery, and the forma¬ 
tion of the Glasgow School of Architecture conducted 
jointly by the College and the Glasgow School of 
Art. During this time the number of full-time 
members of the teaching staff has increased from 
29 to 83. Dr. Stookdolo’s successor is Sir Arthur J. C. 
Huddleston, who recently retired from the Sudan 
Government Service. The report shows that in spite 
of the serious industrial depression that prevailed 
in Glasgow in the year 1932-33, the decrease in the 
number of students was slight (from 3,625 to 3,427), 
while the number of studont-houra worked actually 
increased. Classes for unemployed youths were in¬ 
augurated by the College this year in co-operation with 
the Education Department and the Labour Exchanges 
and are reported to have been justified by results. 
The instructors gave their services gratuitously. 

The International Federation of University Women 
has been interesting itself in the plight of members 
of its affiliated German federation who have recently 
been discharged from their posts either on account 
of Jewish ancestry, for their political opinions or on 
the ground that they are women* In Bulletin No. 15, 
the International Federation directs attention to 
their needs and to the fact that it is working on 
their behalf in co-operation with the international 
committee for securing employment for refugee pro- 
fessional workers, which has its headquarters at 
4 rue de Monthoux, Geneva. At the same time, it 
is pointed out that discrimination against women 
is increasing in other countries besides Germany. 
The bulletin records a heavy falling off in the number 
of exchanges of teachers between Great Britain and 
the United States from eleven in 1931-32, to three in 
19S2-33, and one in the current year. Among publi¬ 
cations promoted by the Federation, the bulletin makes 


announcements regarding a comparative study (in 
French) of secondary education for girls in many 
countries by Dr. A. Arato, a study by Mrs. Skonhoft 
of types of university training in different countries 
and a report by her on the standards in those 
countries of the degree of doctor. The Federation 
is considering the compilation of a dictionary of 
the academic terms which are current in various 
countries. 


Calendar of Nature Topics 

Frost on the Farm 

The rather early incidence of heavy frosts this 
winter affects the farm in several ways. There is of 
course little anxiety about potatoes and mangolds 
in store, for it is only in exceptionally cold weather, 
whon frost is accompanied by wind, that clamped 
roots suffer damage. Roots in the field are not free 
from danger at these times, although swedes and 
sugar beet standing undisturbed in the ground can 
resist quite heavy frost, the latter in particular with 
their heavy covering of leaves and high concentration 
of sugar in the sap being relatively immune from 
damage while still unpulied. Kales on the other 
hand, being quite exposed to the weather, lose much 
leaf in severe frost, and in this way the loss falls 
on the part of the plant of highest nutritive valuo. 
Moreover, if frozen roots or kale are fed off by stock, 
a considerable amount of energy is required to raise 
the food to body temperature, so that more supple¬ 
mentary food is required than would otherwise be 
the case. Sugar boot standing uncovered in the 
field or in heaps by the roadside is in most 
danger at these times. The roots at the outside of 
the heaps are liable to bo frozen, and on thawing 
out the roots fall to a pulp and decomposition 
sets in. Roots that have been touched by frost 
should be worked up at the earliest opportunity ; 
in any case they tend to complicate the process of 
extraction in the factory. 

Evon giass is not immune from the effects of frost. 
Young, short grass keeps very green, but the older 
loaves become tipped and winter burnt, and form a 
sort of ‘froggage’ which, although useful os coarse 
fodder for hungry stock, does not approach succulent 
herbage in feeding valuo and must be helped out by 
better food. In one respect, however, frost worlw 
for the farmer, mellowing down the plough furrows 
into a fin© natural tilth that should at all costs bo 
preserved for the spring seed beds. 

Winter Stores of Food 

The device of storing food against the hardships 
of winter is favoured by a number of temperate zone 
mammals, but seldom by birds, perhaps because they 
find it more convenient to seek food in other regions 
where it abounds. The storing of the Californian 
woodpecker (Mdanerpes formicivorus bairdi) is as 
exceptional as it is remarkable. In the trunks of 
pine trees, ness frequently of oaks, the woodpeckers 
drive thimble-shaped hollows during the autumn 
when acorns are ripening, and into these hollows, 
which are of two sizes, they place, according to their 
size, the acorns of the black and the live oak. As 
many as 31,800 holes have been estimated to occur 
on fifty feet of a pine tree ; as many as 13,200 acorns 
have been counted on a bole twenty feet high and 
eleven feet in girth- The acorns are generally 
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gathered from the ground just after they have fallen 
and are almost invariably placed in the holes with 
their basal end outermost. The storing affords a 
useful supply of food during a period of scarcity, 
and, according to Dr. Wiltiam E. Ritter, who has 
made a careful field study of the subject, two vital 
results have been that the California woodpecker 
has been able to extend the range of its favourable 
environment, compared with neighbouring species, 
and that it has been able to reduce its rate of mortality 
relative to neighbouring species' 1 as shown by its 
increased ratio of adult population to reproductive 
capacity. 

Possible Origin of Woodpecker's Storing Habit 

That the storing habit is not yet perfected is 
shown by several curious features to which Ritter 
directs attention. Such are the making of holes at 
seasons when there are no acorns to store, the making 
of hundreds of holes which are loft unfilled though 
acorns arid birds are abundant, the occasional 
storing of small pebbles instead of acorns, the neglect¬ 
ing of stored acorns until they are unfit for food. 

Perhaps the English great spotted woodpecker 
gives a hint as to the origin of the storing habit. 
In British Birds (117, Oot. ( 1933), N. Tracy describes 
this woodpecker as cutting off fresh cones and fixing 
them in clefts so that they could be more easily 
split open, and Edmund Selous in his 1 'Evolution 
of Habit in Birds” (1933) records careful observations 
of the storing of spruce cones in Scots pine trees 
by the Continental great spotted woodpecker in 
Sweden and Germany. There was no trace here of 
the deliberate making of storage holes, but the 
smoothness of the sides of the natural crack in the 
tree trunk suggested that the crevice had been used 
over and over again as a receptacle. 

Hibernation and Heart-Beat 

The cold weather of December must have driven 
the most dilatory of our hibernating mammals to 
their winter retreats, there to exist upon the lowest 
metabolism consistent with continued survival. In 
most of these small mammals the pulse-rate during 
normal activity is very high ; in the dormouse, Dr. 
Frances Buchanan found it to reach 700 beats a 
minute, in the long eared bat 600-900, in the pipis¬ 
trelle varying from 100 to 800 and from 230 to 972 
on different occasions, in a hedgehog 280-320 a 
minute. Constant features of the state of hibernation 
are loss of warmth and reduction of heart-beat, and 
under such conditions electrocardiograms of the four 
species mentioned recorded for the dormouse 12-30, 
long-eared bat 76-77, hedgehog 48, and a pipistrelle 
exposed to artificial cold and cold itself to the touch, 
though extremely active, had a pulse frequency of 
only 30 a minute. 

A curious feature of deep hibernation, in some if 
not all species, appears to be a dissociation of auricle 
and ventricle. Thus when a dormouse was very 
torpid, showing no sign of respiratory movements 
for several consecutive minutes and having a pulse- 
frequency of 12-30 a minute, the records showed 
nothing but ventricle effects* But when auricular 
effects became more frequent, at about 40 a minute, 
well-marked auricular effects appear at quite irregular 
intervals. Dr. Buchanan concluded that when, the 
dormouse is in its deepest sleep the ventricles only 
are beating. 

In aese mrtitur annua . 


Societies and Academies 

Paris 

Academy of Sciences, November 13 (O.E., 197, 1073- 
1160). E. Goursat : A problem of the theory of 
congruences of straight lines. L. Cayeux : The 
submarine alteration of the phoephatio nodules of 
the Albian of the Paris beain. A. Bigot and Raoul 
Fortin : The boring at Incarville, near Louviers 
(Euro). A summary of the geological results obtained 
by a trial boring for petroleum. E. J. Gumbbl : 
The limiting distribution of the smallest value 
amongst the greatest. Paul Dienes : The deforma¬ 
tion of spaces with general linear connexion. Aknauo 
Denjoy : Integration along rectifiable oyclic con¬ 
tinue. C. Kuratowski : The prolongation of 
homeomorphy. Andr£ Charrubau : Remarks on 
certain movements of a viscous fluid mass, isotropic 
and heterogeneous. P* ,Dumanois : Concerning 
detonation in internal combustion motors. Reply 
to some criticisms by Dufraissc and Chaux. Mus, 

F. Bloch, J. Ellsworth and S. P. Liatj : Photo¬ 
metric observations of the star US Ophiuohi. Results 
of visual and photographic determinations are given. 
The oscillations found are characteristic of the light 
curves of nov®. Ch. Bertaui) : The correlation 
between the velocity of ensemblo of the A stars and 
their distance to the galactic plane, and on the rotation 
of the galaxy. Francis Perrin : The possibility 
of the materialisation by interaction of a photon and 
an electron. Th. V. Ionesou : The working of a 
Crookes radiometer in tho high-frequency discharge. 
The Crookes radiometer is as sensitive to electric 
waves as to light waves. This has been applied to 
tho study of the energy consumed in an ionised gas. 
Jkan Genard : The magnetic extinction of the 
fluorescence of iodine vapour. Photometric measure¬ 
ments in magnetic fields varying from 0 to 42,600 
gauss gave a curve in good agreement with the 
theoretical formula of Van Vleok. Albert Turfain : 
Remarks on the discovery of the molecular diffusion 
of light by pure liquids. Historical. Directing 
attention to th© early work of A. L&llemand in this 
field. He established a reflection by the molecules 
of a pure liquid and predicted a part of tho Raman 
effect, Georges Zielinski : The polarisation of the 
fluorescence bands of mercury vapour, W. Gentneb : 
The absorption of the penetrating y-rays. Criticism 
of recent work by C. Y. Chao. Georges I. Costkantj : 
Batteries with liquid ammonia and with ammoniaoal 
solutions. Studies of the effect produced by Hie 
gradual addition of water on the e.m.f. of batteries 
made up with dry liquid ammonia. The changes 
in e.m.f. are small. N. Thon : The electrolysis of 
solutions of metallic salts with a cathode of rarefied 
gas. Discharge through a gaseous cathode does not 
lead to a deposit of metal except in the case of the 
three metals silver, platinum and gold. R. Etienne : 
The displacement of equilibrium. H. Muraour and 

G. Attnis : Verification of the law of combustion of 
colloidal (explosive) powders. E. Darmois ; The 
Lombert-Beer law and the nature of absorbing 
particles in solution. Jean Savaro : The ionisation 
potentials and energies of formation of non-polar 
molecules. Antonio pe Pereira For/a z : Modifica¬ 
tions of chemical reactions under the influence of 
oscillating circuits. E. Eloharpus and P. Laotttxb ; 
The constitution of the magnesium-zinc-silicon alloys 
rich in magnesium. Charles Dufraisse and Paul 
Chovin : Research on substanoea related to the 
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rubenes. Mlle. Denise Sontag : Primary (3- 
naphthyl ethyl alcohol and p-vinylnaphthalene. H. 
Ungemaoh : Some new minerals. E. Chaput : The 
anthracolithic in Central Anatolia. P. Deleau : 
The presence of the lower Cretaceous at Djebel Safla, 
provinoe of Constantino. Maurice Blumenthal : 
The tectonic relations between the be tic, penibotic 
and subbetio zones of the south-west of Andalusia, 
R. Dhlaby, R. Charonn^t and M. Janot : New 
researclies on the radioactivity of the waters of the 
Ballon d’Alsace massif. P. I drag : Records of long 
duration by photography of phosphorescent materials, 
To do away with the friction of the writing point in 
a recording instrument, the author suggests the use 
of a fragment of phosphorescent material, with a lens 
focusing the phosphorescent light on to photo¬ 
graphic paper. Jean Chevrikr : Observations of 
the atmospheric electric field at the Observatory of 
Ksara (Liban) during the eclipse of the sun of August 
21, 1933. Georges Dubois and Mme. Camille 
Dubois ; The submerged forest of L^on since the 
middle Flandrian and the genesis of some peat bogs 
in this district. The results of pollen analysis have 
given a fairly complete history of these peat bogs, 
which arc exposed at low tide, from the Neolithic 
to the present time. Andr# Dauphin# : Inter¬ 
cellular punctuations. J. Chaze : A new example 
of exudation and of volatilisation of alkaloids in 
plants. In previous papers it has been shown that 
in tobacco plants under cortain conditions the 
alkaloids can be exuded and volatilised into the air. 
Hemlock plants have now been examined and have 
been found to exhibit the same phenomena as regards 
the conine. dk Cond# and Heudebert : Contribu¬ 
tion to the study of the baking value of bread. 
M. Raucourt and B. Trouvelot : Researches on 
the constituents of the loaves of Solarium tuberosum 
determining the feeding of the larvae of Leptirwtarm 
decemlineata. The leaf principles attracting the 
beetle are localised almost exclusively in the green 
part. They are soluble in certain organic solvents, and 
arc not volatile or destroyed by dry heat. Raoul 
Lecoq : The r61e of the D vitamins in the utilisation 
of glycides by the organism of the pigeon. The 
comparative influence of some hexoses and of some 
disaccharides (holosides) incorporated in diets con¬ 
taining 66* per cent of glycosides. Theodore 
Posternak : The phosphorus of the fecula of 
potatoes. G. Mouriquand and M. Bernheim : 
Dietotoxics and protection of the liver by food 
equilibrium. 

Cape Town 

Royal Society of South Africa! Sept. 20. W. A. Jolly ; 
Retinal currents. M. R. Drennan : (1) Some arte¬ 
facts in Bushman skulls suggesting trepanning. 
(2) A witch doctor's outfit from German South- 
West Africa. F. G. Cawston ; Climatic changes 
and their effect on fresh-water molluscs. The number 
of pond-snails in the Union has been lessened by 
the recent drought in the mountains and by anti- 
malarial measures at tho coast. The dearth of rushes 
and other large water-plants has discouraged tho 
breeding of Bulinus, Lytnna&a Nataknsis and 
Physopsis africana . To-day one finds Ancylidos and 
Lymnesa truncatuUx, small speoies which can readily 
resist desiccation and are dependent on light. 
Though allied Lymncea? may carry Fasciola infection, 
Lymncsa truneatula is the favourite host and is 
found in the Union at very high latitudes especially 


in mountain marshes. Desiccation and frost will 
destroy many species of molluscs without destroying 
Lymncea truncatuUx , which is therefore likely to 
become more prevalent. J. B. Cuthbbrt : Further 
notes on the physiology of Teloschistes Flavicans . 

Rome 

Royal National Academy of the Lincei, June 2. F. 
Skveri : (1) The theory of correspondences to 

valency on an algebraic surface : the principle of 
correspondence (3). (2) Functional significance of 

the virtual group of the points united in the valency 
correspondences on a surface. U. Cisotti : Further 
consideration of a translocirculatory current in 
presence of a circular obstacle furnished with an 
indefinite rectilinear appendix. A criticism by 
Mumaghan of the author’s recent paper is refuted. 
A. Bemporad : Stellar currents about 16 h R.A. -f 54° 
Decl. The oarlior notes on this subject recorded 
substantially ooncordont results concerning the 
distributions of the proper motions as regards order 
of magnitude and direction. The distribution of the 
moduli according to the curve of probabilities is 
now confirmed, but a law markedly different from 
that previously given for the directions is now 
deduced. P. Rondoni : Influenco of thymus diet 
on neoplastic growth. The effects of the administra¬ 
tion of relatively large amounts of thymus fail to 
indicate the presence in this organ of active anti- 
nooplastic principles. C. Agostinelli : Differential 
relations for Riemann’e homograph. L. Fantappi# : 
Solution with quadrature of the Cauchy-Kowalewsky 
problem for equations of parabolic type. S. Gennus y : 
Integration by quadrature of the differential equation 
d z z dz 

dx* + a dy “* 3^* ** J * S° HWAa,T : The general 

term of a finite recurrent succession of tho second 
order. B. Segrk : The characteristic series of a 
surface on an algebraic variety of four dimensions. 
A. Tonolo : Formulae representing tho integrals of 
the Maxwell-Hortz equations for uniaxial crystalline 
media. L. S. Da Rios : Further considerations on 
rotating vortex rings. G. Krall : The motion of a 
planetary system of n + 1 rigid bodies. G. D. 
Mattioli : A ‘wall’ condition for the equation of the 
turbulence in tubes. According to the theory of 
turbulence recently developed, viscosity acts only in 
the very thin layer adherent to the walls. For 
cylindrical tubes of circular cross-section, an ex¬ 
pression is now deduced for the interaction between 
this skin layer and the bulk of the flowing material. 
Luisa Pelosi : The fundamental formula of the 
kinematics of rigid systems. A new and simple 
demonstration, based substantially on the condition 
of integrability of a certain differential expression, 
is given for this principle. L. Gialanella : Elliptio&l 
elements of the orbit of the spectroscopic double r 
Persei. From a series of 21 observations made at the 
Lick Observatory between October 26, 1898, and 
October 21, 1907, the value P ™ 26-02 is derived 
for the period of revolution. Corrected values for 
the elliptic elements of the orbit have thence been 
calculated. G. Contino : Observations on the 
latitude of Campidoglio by Talcott's method. The 
mean value X 41° 63' 33-06* is found. Nella 
Mortaha : A simple method for determining the 
coefficient of diffusion of radium emanation. A new 
method described leads to the value Oil for this 
coefficient, this being in good agreement with those 
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obtained in different ways by other experimenters. 
G. PiccabDI : The spectrum of red stars of types 
M and N , Behaviour qualitatively comparable with 
that exhibited by red stars is shown by TiO and C t 
in a flame. P. Pratesi : Condensation produots of 
isatin with pyrroles (pyrrole blue). The behaviour 
of various mono-, di*, tri*, and N -substituted pyrroles 
towards isatin is described. The bearing of the 
results on the constitution of pyrrole blue is to be 
discussed later. L. Pata*o£ ; The behaviour of 
Littorina neritoides , L. kept in sifbaorial surroundings 
and in other experimental conditions. L. Cattaneo ; 
The choline of the human utorus during non- 
pregnancy, pregnancy and confinement (relations 
between the choline content of the human uterus 
and the uterine contraction). Results are given 
which indicate that the hypothesis that choline is 
regarded as the hormone of uterine peristalsis is not 
justified. V. Zaoami : Observations on the relation 
between nutrition and lactation. 


Forthcoming Events 

Monday, January 1 

Royal Geographical Society, at 3.30 ,—MLhh Cynthia 
Longfield: “Trail-riding in the Canadian Rockies” 
(Christmas Lecture for Young People). 

Friday, January 6 

Royal Geographical Society, at 3.30.—E. E. Ship ton : 
“The Mount Everest Expedition 0 (Christmas Lecture 
for Young People). 


Conference of Educational Associations, January 
1-8. To be held at University College, Gower Street, 
London, W.C.l. 

Dr. G. Dyson : “Education for Life” (Presidential 
Address on Jan. 1). 

Discussion on “The Failure of Modem Science Teach* 
ing to Develop an Adequate Cultural Background to 
Life” (Jan. 4). 

G. W. Olive, J. W. Stork (and others): “Biology and 
the School Curriculum 0 (Jan. 1). 

Dame Helen Gwynne Vaughan: “Experimental 
Work on Heredity'* (Jan. 2). 

British Ecological Society, January 2-4.—Annual 
general meeting to be held in the Botany School, 
Cambridge. 

Science Masters 1 Association* January 2-5.—Annual 
meeting to be held at the Imperial College of Science 
and Technology, South Kensington, London, S.W.7. 

Discussion : “School Certificate Science 0 . 

Geographical Association, January 3-6.—Annual con¬ 
ference to be held at the London School of Economics, 
Houghton Street, Aidwych, London, W.C.2. 

Prof. P. M. Roxby : “China os an Entity—the Com¬ 
parison with Europe 0 (Presidential address, Jan. 3). 

Discussions: “The Place and Problems of Local 
Geography 0 and “Suggestions for a First School Certi¬ 
ficate Geography Syllabus 0 . 

Mathematical Association, January 4-5.—Annual meet¬ 
ing at the Institute of Education, Southampton Row, 
London, W-C.1. 

Prof, G. N. Watson: “Scraps from Some Mathe¬ 
matical Notebooks* (Presidential address). 

Discussions on: “Mathematics in Central Schools 0 
and “Teaching of Differentials 0 (Jan, 5), 
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Official Publications Received 


Great Britain ahd irslahd 

The Pharmaceutical Society of Groat Britain; Codex Revision 
Committee. Report of Dressings Sub-Committee: Summary of the 
Principal Standards for Surgical Dmatoga recommended by the 
Dressings Sub-Committee mm accepted, provisionally, for Inclusion 
tn the British Pharmaceutical Codex, 1034, Pp, 33. (London; Pharma¬ 
ceutical Press.) Is. fid. 

National Laboratory of Psychical Research. Bulletin 6 : Official 
Science and Psychical Research. Pp. 47+2 plates. (London : National 
Laboratory of Psychical Research.) Ss. net. 

Ministry of Agriculture and Fisheries, Department of Agriculture 
for Scotland, and Ministry of Agriculture for Northern Ireland. 
Reports on the Work of Agricultural Research Institutes and on 
certain other Agricultural Investigations in the United Kingdom, 
1031-1032. Pp. 305. (London: HR. Stationery Office.) 6*. net. 

Institute of Industrial Administration. Papers of 1932-1933 Session. 
Pp. 66. (London : Institute of Industrial Administration.) 6s. 

Borough of Cheltenham Public Library, Art Gallery and Museum. 
Forty-ninth Annual Report of the Public Library Committee and the 
Thirty-fourth Annual Report of the Ait Gallery and Museum Com¬ 
mittee, 1st April 1932 to 31st March 1933. Pp. 24. (Cheltenham.) 

Amgueddfs Oenedlwthoi Cymru; National Museum of Wales. 
Twenty-sixth Annual Report, 1932-33, presented by the Council to 
the Court of Governors on the 20th October 1933. Pp. 44 +3 plates. 
(Cardiff.) 

The Journal of the Board of Gre&nkeeplng Research. Vol. 9, No, 9, 
Autumn. 3*p. viU + 67-112 + vl +7 plates. (BUtgley : St. Ives Research 
Station.) 2s. W. 1 

Other Countries 


Scientific Papers of the Institute of Physical and Chemical Research. 
No. 454 : Tho Influence of a Magnetic Field on a Glow-Discharge. 
By Toshio Takamine, Taro Suga and Aaao Yanagtbara. Pp. 69-90. 
35 win. No. 465 : Researches on the Cutting Action of Planing Tool 
by Microktnematographlc, Photoelastic and Pleeo-electric Methods. 
By Makoto OkoahT and Shlnli Fukui. Pp. 97-106, No. 466; On 
Dendrite Figures produced In Liquid Films, I. By Toahtmasa Tsutsul. 
Pp, 167-187 +21 plates. No. 457: fiber die Benxtnsynthose aus 
Kohlenoxyd und Waasorstoff unter gewOhnltohem Druck, 11; Ver- 
raohe fiber den Co-Ou-Th- und Oo-Cu-U-Katalysator, Von Kenjl 
Fujlmura und Shunzo Tsuneoka. Pp, 189-197. No. 468 : fiber die 
Bonrinsyntheao aus Kohlenoxyd und Wassemtoff unter gewtthnHohen) 
Druck, 12 : Vcreuohe fiber den Co-Cu-Th-L T -Ratalyaator. Von Kenjl 
Fojlmura und Shunso Tsuneoka. Pp. 198-201. No. 469: On the 
Dispersion Theory In Metallic Conductors, 2. By Voshlo Fujioka. Pp. 
202-216. No. 460 : Studlen fiber den Felnbau dcr Seide, 6 : Quefl- 
Ungseraohetnuugen an FlbroUrf&den. Von Kametaro Ohara. Pp.210- 
232-f plate* 22-27. No. 461; Studies on the Thermo-Luminescence 
Spectra of Fluorites, Part 1 : Thermo-Luminescence Spectra of 
Fluorites from Oblra. By EUchl Iwase. Pp. 233-241 +plates 28-30, 
No. 462: fiber die Bonzlnsynthcse aus Kohkraoxyd und Wasserrtoff 
nnter gewOhnllchem Druck, 13: Lntermichung fiber die Ntokel- 
Katalysatoren (1), Von Kenjl Fujlmura und Shunso Tsuneoka. Pp. 
242-247. No. 463 : fiber die Berninaynthese aus KotUenoxyd mm 
Wasserstoff unter gewfthnllchem Druck, 14: fintersuohung fiber die 
NlekeLKatalysatoren (2)- Von Kenjl Fujlmura und Shunso Tsuneoka. 
Pp. 248-263. No. 464 : fiber <Be Befcslnsynthese aus Kohlenoxyd und 
wasserstoff unter gewtttrallchem Druck, 16 : Untersuchunt fiber die 
Nfckel-KaUlysatoren (9L Von Kenjl Fujlmura und Shmuo Tsuneoka. 
Pp. 264-268. No. 466 : fiber die Benzlnsynthwe aus Kohlenoxyd und 
Wasserstoff unter gewfthnllohejn Druck, 16: Untersuchung fiber die 
NtokeLKatalysstoren (4). Von Ken 11 Fujlmura und Bhunso Tsuneoka. 
Pp. 259-263. No. 466: On a Simple Apparatus for the Determination 
of Melting Points, Boiling Points, Transition Point*, Ignition Tem¬ 
peratures, etc., specially convenient for Use with a small Quantity 
of Sample. By fiafcnsl Watanabc. Pp. 264-268. No. 467 : On the 
Physical Properties of the Photoelastic Material “PhenoJite”. By 
Mass taka Nislda. Pp. 269-283. (Tokyo : Iwanaml ShofcenJ 
Bernice P. Bishop Museum. Bulletin 101: Manual of Hawaiian 
Mosses. By Bdwin B. Bartram. Pp. 275. Bulletin 102; New and 
Critical Plants from Raiatea. By John William Moore. Pp. 58. Bulletin 
103 : Tuamotuan Religion, By 3. Frank Stlmaon. Pp. 154+3 plates. 
Bulletin 104 : Archsoloay of Oahu. By J. Gilbert McAllister Pp. 
HI+201 + 12 plate*. Bwletto 106: Geology of Tahiti, Moowa and 
Haiao. By Howel Williams. Pp, 89+6 plates. Bulletin 106 : Report 
of the Director for 1932. By Herbert E. Gregory. Pn. 49, Bulletin 
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By Prof. H. S. CARSLAW, Sc.D. Second edition , completely revised. 8 vo. 30 s. net, 

FUNCTIONS OF A COMPLEX VARIABLE. 
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Mathematics: Mechanics: Physics 

Appleton, E. V. Empire Communication. (The Norman 
Lockyer Lecture, 1933.) Roy. 8vo. Pp, 23. (London : 
British Science Guild, 1033.) 1*,* 

Auerbach, F. Das naturwissenschaftliche Weltbild. 
Roy. 8vo. Pp. 135. (Berlin-Lichterfelde : Hugo Bermfiller, 
1933.) 4.80 gold marks. 

Auger, P., Bauer, E., Broglie, L. de, et Courtlnes, M. 
Lee banes experiments lea im mediates de la thdorie dee 
quanta. Ex. Cr. 4to. Pp. 29. (Paris : Hermann et Cie, 
1933.) 10 francs.* 

Barkhauscn, H. Lee tubes a vide et leurs applications. 
Tome 1 : Principe© g£n£raux. Traduit et adapts de 
I’allemand par A. Lourie. 8vo. Pp. 172. (Paris : Libr. 
Dunod, 1933.) 39 francs. 

Beard, W. S, Easy Exorcises in Arithmetic. Cr. 8vo. 
Pp* 181. (London : Methuen and Co., Ltd., 1933.) 1#. 6 d. 

Becker, R. Thporie der Elektrizit&t. Nouboarboitet 
von M. Abraham. Roy. 8vo, BaMti 2. Pp. 400. (Leipzig 
und Berlin : B. G. Toubnor, 1933.) 17 gold marks. 

Black, Max. The Nature of Mathematics : a Critical 
Survey. (International Library of Psychology, Philosophy 
and Scientific Method.) Domy 8vo. Pp. xiv -f-219. 
(London : Kegan Paul and Co., Ltd. ; New York: 
Haroourt, Brace and Co., 1933.) 10s, 8d. not,* 

Bragg, Sir William, and Bragg, W. L. The Crystalline 
State. Vol. 1 : A General Survey. By W. L. Bragg. 
Mod. 8vo. Pp. xiv +352 +32 plates. (London : G. Bell 
and Sons, Ltd., 1933.) 26a. net.* 

Breslich, E. R. The Administration of Mathematics 
in Secondary Schools. 8vo. Pp. viii +408, (Chicago ; 
University of Chicago Press; London: Cambridge 
University Press, 1933.) 13s. 6d. net. 

Caronnet, Th. Exeroicefl de g6om6trie (compl6ments). 
Cr. 8vo. Pp. 180. (Paris : Libr. Vuibert, 1933;) 12 francs. 

Cherry, F. H. Descriptive Geometry: an Intro¬ 
duction to Engineering Graphics. (Engineering Science 
Series.) Demy 8vo. Pp. xi +127. (New York : The 
Macmillan Co., 1933.) 8*. 6d. net. 

Copel, Pierre. Elements d’optique g5om6triquo h 
I'usage des candidate aux grandes 6coles. Domy 8vo. 
Pp. viii +206. (Paris; Gauthier-Villars et Cie, 1933.) 
25 francs.* 

Coufflgnal, Louis. Left machines h calculer: leurs 
principes, leur Evolution. Demy 8vo. Pp. ix +80. (Paris : 
GNgithier ViUars et Cio, 1933.) 15 francs.* 

Darrow, Karl K. Eleraentare Einfiihrung in die Quant- 
enmeohanik. Aus dem Englisohen fibersetzt von E. 
Rabinowitsch. (Neue Problem© der Physik und Chemie, 
herausgegeben von Eugon Rabinowitsch, Band 3.) Demy 
8 vo, Pp. vi +123. (Leipzig: S. Hirzel, 1933.) 0 gold 
marks.* 

Dauer, Pierre. Introduction h l’6tudo de l’effet Raman : 
ses applications chimiques. Demy 8vo. Pp. viii +90. 
(Paris t Editions de la Revue d'Optigue ihdorique et 
instrumentals* 1933.) 18 francs.* 

Debye, PL Struktur der Materie : Vier Vortr&ge. Demy 
8vo. Pp. iv+50. (Leipzig: ,B. Hirzel, 1938.) 3 gold 

marks,* 

Department of Scientific and Industrial Research: 
Food Investigation. Special Report No. 8 : The Measure¬ 
ment of Humidity in Closed Spaces. Revised edition. 
Roy. 8vo. Pp. viii+: 70+4 plates, (London * H.M, 
Stationery Office, 1983.) Is. id, net.* 

Eucken, A., und Wolf, K, L. p Herausgegeben von. 
Hand- und. Jahrbuoh der chemisohen Physik. Band 6: 
ElefcfcrialtAlb und Materie. Abschnitt 2: Elektrisehe 
Leitfehigfceit. Pp. 344* 32 gold marks. Abschnitt 3: 
Positive Korpusknlarstrahlen. Pp; 284. 28 gold marks. 
Rand 1 t Theorien des Aufbauee der Materie. Abechnitt 
li'i Die Grundlagea der Quantentheorie. Von H. A. 
Kramors. Pp. 222. 18 gold marks. (Leipzig : Akadem- 

iaobe Verlagsgesellschaft m.b.H., 1933.) 


Faraday, Michael. Faraday’s Diary : being the varibus 
Philosophical Notes of Experimental Investigation made 
by Michael Faraday, D.C.L., F.R.S., during the Years 
1820-1862 and bequeathed by him to the Royal Institu¬ 
tion of Great Britain, now, by order of the Managers, 
printed and published for the first time, under the editorial 
supervision of Thomas Martin. Sup. Roy. 8vo. Vol. 3 : 
May 16 , 1836-Nov. 9, 1839. Pp. xii +400. Vol. 4: Nov. 
12, 1839-June 26, 1847. Pp. xii+448. (London: 
G. Bell and 8ons, Ltd., 1933.) 7 vols., £12 12s. Orf. 

net.* 

Favard, J. Logons sur lea fonotions presque p£riodiques. 
(Cahiers ecientifiques.) Roy. 8vo. Pp. 182. (Paris: 
Gauthier-Villars et Cie, 1933.) 50 francs. 

Grimschl, E. A Textbook of Physics. Edited by R. 
Toraasohok. Authorised translation from the seventh 
German edition by Winifred M. Doans. Vol. 4 : Optics. 
Med. 8vo. Pp. xii+301 +17 plates. (London, Glasgow 
and Bombay: Blackie and Son, Ltd., 1933.) 15*. 

net.* 

Hamilton, W. R. Abhandlungen zur Strahlanoptik, 
Ubersetzt und mit Anmerkungen herausgegeben von 
Georg Prange. Gedruckt roit Unterstiitzungen von Carl 
Zeiss, Jena. Roy, 8vo. Pp. 572. (Leipzig : Akademiache 
Verlagsgesellschaft m.b.H., 1933.) 32 gold marks. 

Kowalewski, G. Integrationsmethoden der Lieschen 
Theorie. (Mathomatik und ihre Anwendungnn, Band 15.) 
Pp. viii + 221. (Leipzig : AkodemiBche Verlagsgesellschaft 
m.b.H., 1933.) 16.50 gold marks. 

Lense, J. Reihenontwicklung in der malhoinatischen 
Physik. Roy. 8vo. Pp. 178* (Berlin und Leipzig : Waltor 
de Gruyter und Co., 1933.) 9.50 gold marks. 

Mallet, E. Vectors for Electrical Engineers. Domy 8vo. 
Pp. viii+181. (London: Chapman and Hall, Ltd., 
1933.) 13*. 6 d. net.* 

Marx, E., Herausgegeben von. Quontenmechanik der 
Materio und Strahlung. 2 Teile. Teil 2: Molekiile. 
Bearbeitet von R. de L. Kroning, P. Debye und H. Sack, 
F. Bloch, G/Placzek und W. Heitler. (Zweite Auflage der 
Thoorien dor Radiologie, Handbuch der Radiologie, Band 
4.) Pp. 012. (Leipzig: Akademische Verlagsgesellschaft 
m.b.H., 1933.) 53 gold marks. 

Mayne, A. B. The Essentials of School Geometry. 
Cr. 8vo. Parts 1-3. Pp. xii +280 +vi, (London : Mac¬ 
millan and Co., Ltd., 1933.) 3*. 6d. 

Mllne-Thomson, L. M. The Calculus of Finite Differ¬ 
ences. Demy 8vp, Pp. xxiii +558. (London : Macmillan 
and Co., Ltd., 1933.) 30*. net.* 

Percival, A. S. Mathematical Facts and Formulae. 
Cr. 8vo. Pp. v +125. (London, Glasgow and Bombay: 
Blackie and Son, Ltd., 1933.) 4*. 0dL net.* 

Preston, John Massey. Modem Textile Microscopy. 
Demy 8vo, Pp. xi+315. (London and Manchester: 
Emmot and Co., Ltd., 1933.) 15*. net,* 

Pr4votj A. Cours de g6om£trie cotee. 8vo. Pp, 302. 
(Paris : Libr. Vuibert, 1933.) 30 francs. 

Schreber, Karl. Die Grundlagen und Grundbegriffe 
der Physik der Vorgknge. Vorsuoh einer Fortbildung 
der Gedanken Robert Mayers. 8vo. Pp. 312. (Leipzig : 
Robert Noske, 1933.) 8 gold marks. 

Viaud. Cours de poids et mesurea. Roy. 8vo. Tome 1. 
Pp. 170. (Paris: L4on Eyrollee, 1933.) 25 francs. 

Wactzmann, E., Herausgegeben von. Tochnische 
Akustik. Teil 1. (Handbuch der Experimentalphysik, 
Band 17, Teil 2.) Roy. 8vo. Pp. 544. (Leipzig : Akadem¬ 
ische Verlagsgesellschaft m.b.H., 1933.) 46 gold 

marks. 

Walker, Miles. Conjugate Functions for Engineers t 
a Simple Exposition of the Schwarz -Christoffel Trans¬ 
formation applied to the Solution of Problems involving 
Two-Dimensional Fields of Force and Flux. Roy. 8vo. 
Pp, v+116. (London: Oxford University Press, 1933.) 
12*. 0d. net.* 
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Wien, W., und Harms, F., Herausgegeben von. Hand* 
buch dor Experimentalphysik. Unter Mit&rbeit von H. 
Lenz. Band ]2 : Elektroehemie, Toil 2. Herausgegeben 
von K. Fajana und E. Schwartz. Elektromotorische 
Krftfte, von C. Drucker und C. Tubandt ; Polarisations* 
erecheinungon, von R. Kremann; Elektroehemie der 
Phasengrenzen> von E. Lanjjo und F. 0. Koenig. Sup. 
Roy. 8 vo. Pp. xix +483. (Leipzig : Akademisehe Verlags- 
geee Use haft m.b.H., 1933.) 40 gold marks.* 

Engineering 

Barnard, William N., Ellen wood, Frank O., and Hireh- 
feld, Clarence F. Elements of Heat-Power Engineering. 
Part 2 : Steam-Generating Apparatus and Prime Movers, 
Fuels, Combustion and Hoat Transmission. Third edition 
of second part of Hirshfold and Barnard’s “Elements of 
Heat-Power Engineering”, completely rewritten by W. N. 
Barnard and F. O. Ellen wood. Med, 8 vo. Pp. xi \ 871. 
34a. not. Part 3 : Auxiliary Equipment, Plant Ensemble, 
Air Conditioning and Refrigeration. Third edition of 
part of Hirshfold and Barnard’s “Elements of Heat- 
Power Engineering’', completely rewritten. Med. 8 vo. 
Pp. ix 1781- 1200 . 28#. net. (Now York : John Wiley 

and Sons, Inc. ; London ; Chapman and Hall, Ltd., 
1933.)* 

Gall, D. C. Railway Track Circuits : for Railway 
Signal Engineers, etc. Cr. 8 vo. Pp. 231. (London : Sir 
Isaac Pitman and Sons, Ltd., 1933.) 7#. fid. net. 

Golding, Harry, Edited by. The Wonder Book of 
Machinery. Cr. 4to. Pp. 250. {London : Ward, Lock and 
Co., Ltd.! 1933.) 6 *. net. 

Horwood, W. L. Electrical Teclmology. Cr. 8 vo. Pp, 
347. (London : Charles Griffin and Co., Ltd., 1933.) 
1 (K fid. not, 

Meares, J. W., and Neale, R. E. Electrical Engineering 
Practice : a Practical Ti-oatise for Electrical, Civil and 
Mechanical Engineers. Fourth edition, revised and 
enlarged. Vol. 3. Demy 8 vo. Pp. xiv+920. (London; 
Chapman and Hall, Ltd., 1933.) 30#. net.* 

Reyner, J. H. An Elementary Wireless Course for 
Beginners. Ex. Cr. 8vo. Pp. viii +279. (London, New 
York, 'Toronto and Melbourne : Cassell and Co., Ltd., 
1933.) 3#. fid, net. 

Schack, Alfred. Industrial Hoat Transfer. Translated 
from the Gorman by Hans Goldschmidt and Everett P. 
Partridge. Med 8 vo. Pp. xxiii +371. (New York : John 
Wiley and Sons, Inc. ; London: Chapman and Hall, 
Ltd., 1933.) 3D. net,* 

Weinbach, M. P. Alternating Current Circuits, 
(Engineering Science Series.) Demy 8 vo. Pp. xvi +417. 
New York ; The Macmillan Co., 1033.) 20#. net. 

Chemistry: Chemical Industry 

Austin, R. G. Aids to Qualitative Inorganic Analysis. 
(Students’ Aida Series.) Fcap. 8 vo. Pp. x +204. (London : 
Bailli&re, Tindall and Cox, 1933.) 3#. fid.* 

Bdmer, A., Juckenack, A., und Tillmans, J., Heraua- 
gegeben von. Handhuch der Lebenamittel-Chemie. 
8 B&nde. Sup. Roy. 8 vo. Band 1 : Allgcmeino Rostand- 
ieile der Lebcnsmittel; Emahrung und allgemeine 
Lebensmittolgosetzgobung. Pp. 1371. (Berlin: Julius 
Springer, 1933.) 126 gold marks. 

Campbell, Colin, and Herbert, J. B. M. Laboratory 
Tables for Qualitative Analysis. Drawn up by the 
Demonstrators in Chemistry, University of Manchester. 
Fourth edition, revised and rewritten. Med. 4to. 17 
cards. (Manchester : Manchester University Press, 1933.) 
3s. fid. net.* 

Dautrebande, L. Les gaz toxiques : physiologic, toxi* 
oologie, protection, therapoutiquo. 8 vo. Pp, 37L (Paris: 
Masson et Cie, 1933.) 60 francs. 

Department of Scientific and Industrial Research: 
Fuel Research. Physical and Chemical Survey of the 
National Coal Resources, No. 29 : An Investigation of 
the accuracy of Routine Analytical Determinations on 
Coal and Coke. By H. V. A. Briscoe, J. H. Jones and 
C. B. Marson. Roy. 8 vo. Pp. vi +38. (London j H.M. 
Stationery Office, 1933.) 9 d. net.* 


Department of Scientific and Industrial Research: 
Fuel Research. Technical Paper No. 39 : The Viscosity of 
Pitch. By A. B. Manning. Roy. 8vo* Pp, 20. (London : 
H. M. Stationery Office, 1933.) fid, net.* 

Engelhardt, Victor, Herausgegeben von. Handbuch 
der teohnieohen Elektroohemie. Roy. 8vo. Band 2, Toil 1. 
Pp. 451. 42 gold marks. Band 3: Elektrolys© im 

Schmelzftuss. Pp. 560. 52 gold marks. (Leipzig: 
Akademisehe Veriagsgeeellschaft m.b.H., 1933.) 

Eucken, A., und Jakob, M., Herausgegeben von. Der 
Chemie ■ Ingen iour : ein "Handbuch der physikalischen 
Arboitsmothodon in chemisohon und verwandten Indus* 
triehetriebon. Band 2: PhyBikalisch© Kontroll© und 
Kegulierung dee Betriebes. Teil 3: Massung von 
Zustanclsgrtissen im Betriebe. Herausgegeben von M. 
Jakob, Sup, Roy. 8vo. Pp. xi+275. (Leipzig: Akadem* 
is^he VorlagsgosoUschaft m.b.H., 1933.) 28 gold marks.* 
Eucken, A., und Wolf, K. L,, Herausgegeben von. 
Hand- und Jahrbuch der ehemisohen Physik. Band 6, 
Abschnitt 2 : Eloktrischo Lcitf&higkeit. A : Case, von 
W. Hanle ; B : FlUssigkeiten und Lfisungen, von H. 
Ulich ; C : Nichtmetallischo Kristalle, von \V. Floehsig. 
Sup. Roy. 8vo. Pp. xiL + 342 +18. 32 gold marks. 

Band 6, Absohnitt 3 : Positive Korpuskularstrahlen. 
A : Verhalten von Alpha-Strahlon beim Durchgaixg 
durcli Materia. von H. Pose ; B : Kanalstruhlen und 
ihre Wechselwirkung mit Matorio (eiiisehliesslich Massen- 
spektroskopie), von R. Wiorl. Sup. Roy. 8vo, Pp. 284 +10. 
28 gold marks. (Leipzig : Akademisehe Vorlagsgosollschaft 
m.b.H., 1033.)* 

Freudcnberg, K., Herausgegeben von. Storeochemie : 
ein© Zusamrnonfassung der ErgrJmisfle, Qrundlagen und 
Probleme. Lieferung 10 (Schlussliefenmg). Sup. Roy. 8vo. 
Pp. xvi +1377-1509, (Leipzig und Wien : Franz Deuticke, 
1933.) 18 gold marks.* 

Justin-Muellcr, Ed. Los bleus derives du cyanogen©. 
8vo. Pp. 76. (Paris : A.-L. Stoffel, 1033.) 

King, A., and Anderson, J. S. Chemical Calculations: 
their Theory and Practice. Or. 8vo. Pp. x +181. (London : 
Thomas Murby and Co. ; Now York : D. Van Nostrand 
Co., Inc., 1933.) 4#. fid. net,* 

Medical Research Council. Special Report Series, No. 
187 : The Chemistry of Flesh Foods and their Losses 
on Cooking. By R. A. McCanee and H. L. Shipp. Roy. 
8vo. Pp. 146. (London : H.M. Stationery Office, 19330 
2#. 6d. not.* 

Mines Department: Safety in Mines Research Board. 

Paper No. 79 : The Inflammation of Coal Dusts—The 
Effect of the Nature of added Incombustible Dust. By 
T. N, Mason and R. V. Wheeler. Roy. 8vo. Pp, 13. 
fid. net. Paper No. 80 : The Ignition of Firedamp by the 
Filaments of Broken Electrio Lamp Bulbs. By G. AUsop 
and T. S. E. Thomas. Roy, 8vo. Pp. 13 +1 plate, fid. net. 
(London : H.M. Stationery Office, 1933.)* 

Schttnbcrg, Alexander. Thioketone, ThioacotaJo und 
Athylonsulfide. (Sammlung chemischer und chemisch* 
technischer Vortr&ge, begrUndet von F, B. Ahrens, 
herausgegeben von H. Grossmann, Neue Folge, Heft 19.) 
Sup. Roy. 8vo. Pp. 77. (Stuttgart: Ferdinand Enke, 
1933.) 6.50 gold morks- 

Smith, A., und d'Ans, J. Einfflhrung in die allgemeine 
und anorganische Chemie auf elementarer Grundlage. 
8vo. Pp. 807. (Karlsruhe i. B.: Georg Braun, 1033.) 
14 gold marks. 

Walker, W. H., Lewis, W, L-, et McAdams, W. H. 
Principes do ohimie industrielle. Traduit par H. Clair- 
Lagriffoul. 8vq. Pp. vi +762. (Paris: Lifor. Dunod, 
1933.) 188 francs. 

Technology 

Arndt, K. Die kttnstlichen Kohlen fUr elektriache 
Ofen, Elektrolyse und Elektrotechnik. Roy. 8vo, Pp. 
336. (Berlin : Julius Springer, 1932.) 38 gold marks. 

Bardtke, P. Technique of Modem Welding. Authorised 
translation from the second German edition, with 
additions and revisions by Prof. Bardtke, by Harold 
Kenny. Med. 8vo. Pp, xi +299. {London, Gkigow and 
Bombay : Blackie and Son, Ltd., 1933.) 15s, not.* 
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Bfmuley, Harry. Stool-Makers. Imp. 16mo. Pp. 
xiii +150, (London, New York and Toronto : Longmans, 
Green and Co., Ltd., 1933.) 5s. net.* 

Duckworth, E. H., and Harries, R. The Laboratory 
Workshop : a Simple Course in Apparatus Making and 
the Use of Tools. Demy 8vo. Pp. xi +246. (London : 
G. Bell and Sons, Ltd., 1933.) 10s. net.* 

Eppler, W. Fr. Der Diam&nt und seine Boarboitung. 
Roy. 8 vo. Pp. 164 4 5 plates. (Leipzig: Diebenor Verlag, 
1933.) 10.75 gold marks. 

Fischer, E. J. Tndustrietooro und verwondte Produkte. 
(Monographien ilber chemisch-fcechriische Fabrikations- 
mothodon, Band 52.) Hoy. 8 vo. Pp. 105. (Halle a. S. : 
Wilhelm Knapp, 1933.) 12,60 gold marks. 

Frommer, L. Handfcmoh der Spritzgusstechnik der 
Metallegiorungen einsehliesslich dos Warmpressgussver- 
fahrens. Hoy, 8 vo. Pp. 680. (Berlin : Julius Springer, 
1933.) 60 gold marks. 

Greiner Earl S., und others. The Alloys of Iron and 
Silicon. (Alloys of Iron Research Monograph Series.) Roy. 
8 vo. (New York *. McGraw-Hill Book Co., Inc. ; London : 
McGraw-Hill Publishing Co., Ltd., 1933.) 30*. net. 

Guillet, L^on. Los m^hodes d' 6 tude des alliogos 
nuMalliques. I)euxi5mo Edition. Roy. 8 vo. Pp. xv + 859. 
(Paris : Libr. Dunod, 1933.) • 

Hearing, W. Photograph ieron bei Kunatlicht. 8 vo. 
Pp. 24. (Halle a. S. : Wilhelm Knapp, 1933.) 0.80 gold 
mark. 

Hellmuth, Fr. H. Der Argonal-Gleichrichter. 8 vo. 
Pp. 88 . (Leipzig: Haohmoister und Thai, 1933.) 0.80 

gold marks. 

Herrmann, I. Eiektrotochnik. Band 1 : Die phyeikal- 
ische Grundlagen. (Sammlung Goschen, Band 196.) 
Sechste neubearbeitote Aufluge. Pott 8 vo, Pp. 128. 
(Berlin und Leipzig : Walter de Gruyter und Co., 1933.) 
1.62 gold marks. 

Laffargue, Marcel. Fabrication de l’acior au convert- 
ssour bahque, scorie Thomas. Pp. 157. (Paris : Cli. 
Btfranger, 1933.) 35 francs. 

Lehmann, Wilhelm. Die Eiektrotochnik und die 
elektromotorischon Antriebe. Sup. Roy. 8 vo. Pp. 302. 
(Berlin : Julius Springer, 1933.) 12.60 gold marks. 

Lutz, E. G. Practical Engraving and Etching. Cr. 8 vo. 
Pp. 256. (Now York and London : Charles Scribner’s 
Sons, 1933.) la. 6 d. net. 

Marti, O. K., und Winograd, H. Stromrichter unter 
besonderer BerUoksiohtigung der Quecksilberdarnpf- 
Grossgleich rich tor. Doutsch bearbeitet von O. Gramisoh. 
Roy. 8 vo. Pp. 398. (Mttnchen und Berlin : R. Oldenbourg, 
1933.) 22 gold marks. 

Martini, W. Tonfilm-Teohnik in Frage und Antwort. 
(BUoherei der Kinematograph, Band 4.) Roy. 8 vo. Pp. 
134. (Berlin : August Scherl, 1933.) 3.50 gold 

marks. 

Mtiller, Herbert. Ein Beitrag zum Problem der Stahl- 
h&rtung. (Forschungsarboiten liber Motallkunde und 
ROntgenmotallographie, Folgo 7.) Roy. 8 vo. Pp. 66+11 
plates. (Miincben : Voglrieder Verlag, 1933.) 4.50 gold 
marks. 

Neugebauer, P. V. Die Fehler im Nogativ und Positiv. 
(Photofreund-BUcherei, Band 7.) Dritte vormehrte 
Auflage. Pott 8 vo. Pp. 67. (Berlin: Photokino Verlag, 
1933,) 1.55 gold marks. 

Niklltschek, A, Kunstphotographie der Technik. 
(Photofreund-BUcherei, Band 21.) Pott 8 vo. Pp. 136. 
(Berlin : Photokino-Verlag, 1933.) 3.20 gold marks. 

Schelfele, Bernhard, und Kblln, Hermann. Betriebs- 
handbuch der Lacktechnik. Band 1 : Apparate und 
Maschinen. Pp. 320. (Berlin: Union Deutsche Verlags- 
geeellsehaft, 1933.) 21 gold marks. 

Schmid, Leopold. Ber Bau und der Betrieb der Kupol- 
5fen. (Die Betriebspraxis der Eison-, Stahl- und Metall- 
giesserei, Heft 20.) Band L Roy. 8vo. Pp. 132. (Halle 
a. S.: Wilhelm Knapp, 1933.) 7.60 gold marks. 

Stcgcr, H, MetalIgiesseroi. (System Karnack-Hachfeld : 
Technische Solbstunterreichte-Briofe.) Lieferung l. Roy. 
8vo, Pp* 30, (Potsdam : Bonness und Haohfetd, 1933.) 
0,90 gold mark. 


Taussig, R. Eloktrische SchrnelzOfen. Sup. Roy. 8vo. 
Pp. 241. (Wien und Berlin: Julius Springer, 1933.) 
39 gold marks. 

Waatell, W, L. F. Photography : How to Succeed. 
Med. 8vo. Pp. 40. (London : Evans Bros., Ltd., 1933.) 
0d. 

Werth, A. van der. Besondere Verfahron zur Heratellung 
von Seife. 8vo. Pp. 50. (Berlin : Allgemeiner Industrio- 
Verlag G.m.b.H., 1933.) 5 gold marks. 

Zeerleder, A. von. Technologio des Aluminiums und 
ftoinor Legierungen, Pp. 224. (Leipzig: Akadamiache 
Verlagageaollsehaft m.b.H., 1933.) 14 gold marks. 


Astronomy 

Jeans, Sir James. The Universe Around Us. Third 
edition, revised and enlarged. Demy 8vo. Pp. x +380 +30 
plates. (Cambridge : At the University Press, 1933.) 
12*. M. net.* 

Meteorology: Geophysics 

Eve, A. S., and Keys, D. A. Applied Geophysics in the 
Search for Minerals. Second edition. Demy 8vo. Pp. 
afi 4 290. (Cambridge: At the University Press, 1933.) 
10*. net.* 

Royal Meteorological Society. Bibliography of Meteoro¬ 
logical Literature. Prepared by the Royal Meteorological 
Society with the collaboration of the Meteorological Office. 
Vol. 3, No, 3 (January -June 1933). Roy. 8vo. Pp. 75- 
114. (London : Royal Meteorological Society, 1933.) 
2*. 0</.* 

Geology: Mineralogy 

British Museum (Natural History) : Mineral Department. 

Guide to the Collection of Rocks. Demy 8vo. Pp. v +43. 
(London: British Museum (Natural History), i933.) 
<Ui* 

Forrest, H. Edward. Tho Atlantoan Continent : its 
Bearing upon the Great Ice Age and the Distribution of 
Species. Demy 8vo. Pp. 328 +12 plates. (London : H. F. 
and G. Witherby, 1933.) 10*. Gd. not-.* 

Imperial Institute. The Mineral Industry of tho British 
Empire and Foreign Countries : Gemstones. Roy. 8vo. 
Pp. hi 4 137. (London: H.M. Stationery Office, 1933.) 
2s. 0e£. not.* 

Reed, Ralph D. Geology of California. Mod. 8vo. Pp. 
xxiv+350 +J7 plates. (Tulsa, Okla. : American Asso¬ 
ciation of Petroleum Geologists; London : Thomas 
Murby and Co., 1933.) 5 dollars.* 

Stutzer, O, Die wichtigsten Lagerstfttten dor “Nieht- 
Erze”. Band 5 : Sehwefel, Graph it, Jod, Bor, Magnosit, 
Talk. Von O. Stutzer, W. Wetzel und A. Himmelbauer. 
Sup. Roy, 8vo. Pp. xi +396, (Berlin : GebrUdor Born- 
traeger, 1933.) 30 gold marks.* 


Geography: Travel 

Ainsworth, Leopold. The Confessions of a Planter in 
Malaya: a Chronicle of Life and Advonttfro in the 
Jungle. Med. 8vo. Pp. 224. (London : H. F. and G. 
Witherby, 1933.) 10*. <W. net, 

Allen, Fletcher. Cook’s Traveller’s Handbook to North 
Africa : Morocco, Algeria, Tunisia and Libya. Srn. Cr. 
8 vo. Pp. 320. (London : Simpkin Marshall, Ltd., 1033.) 
Is. fld, net. 

Betnatzik, H. A. Geheimnisvolle Iruseln Tropen- 
Afrikas. 8vo. Pp. 220. (Berlin: Deutsche Buch- 
Gemeinscliaft, 1933.) 4.70 gold marks, 

Bertram# Anthony. Pavements and Peaks: Impres¬ 
sions of Travel in Germany and Austria. Cr. 8vo. Pp. 263. 
(London: Chapman and Hall, Ltd., (933.) 7*. 0d. 

net. 

Braun, G. Deutschland. Zweit© umgoarbeitete Auflage. 
Heft 3 : Das Rhein. Deutschland und Hessen, Teil 1. 
Roy. 8vo. Pp. 277-408. (Berlin : Gebrtlder Bomtraeger, 
1933.) 11.40 gold marks. 
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British Association for the Advancement of Science, 
Inland Water Survey in the British Isles. (British Asso¬ 
ciation Reprints, N.S., No. 31.) Demy 8 vo. Pp, 69. 
(London : British Association, 1933.) Is. 0d.* 

Byron, Robert. First Russia, then Tibet. Roy. 8 vo, 
Pp. xvi +328 +25 plates. (London : Macmillan and Co,, 
Ltd., 1933.) 15s. net.* 

Chatcr, Melville. Two Canoe Gypsies: an Eight- 
Hundred-Mile Canal Voyage through Belgium, Brittany, 
Touraine, Gascony and Languedoc. Demy 8 vo. Pp. 230. 
(London : John Lane, The Bodley Head, Ltd., 1933.) 
8 *. 6 d. net. 

Craige, Capt. John Houston.'' Black Bagdad : the 
Arabian Nights Adventures of a Marine Captain in Haiti. 
Demy 8vo. Pp. 288. (London : Stanley Paul and Co., 
Ltd., 1933.) 12*. M. net. 

Day, Susanne R. Where the Mistral Blows : Impressions 
of Provence. Or. 8vo. Pp. viii -l 315. (London: Methuen 
and Co., Ltd., 1933.) 8*. M. net. 

Discovery Reports. Issued by the Discovery Committee, 
Colonial Office, London, on behalf of the Government of 
the Dependencies of the Falkland Islands. Roy. 4to. Vol, 
7. On Vertical Circulation in tlio Ocean due to the Action 
of the Wind with Application to Conditions within the 
Antarctic Circumpolar Current. By H. U. Sverdrup. 
Pp. 139-170. (Cambridge : At the University Press, 
1933.) f>*. net. 

Dunn, Edward D. Double-Crossing America by Motor : 
Routes and Ranchos of the West. Cr. 8vo. Pp. 261. 
(New York and London : G. P. Putnam's Sons, 1933.) 
7*. 6d. net. 

Fanter, Else. Libia: dor Amazononstaat der Tebbu. 
Roy. 8vo. pp. 159. {Berlin : Reimar Hobbing, 1933.) 
6 gold marks. 

Hards, Walter B. East Again : the Narrative of a 
Journey in the Near, Middle and Far East. Med. 8vo. 
Pp. 34-2. (London : Thornton Butterworth, Ltd., 1933.) 
18*. net. 

Holdtidge, Desmond. Pindoroma. (Jungle—To You !) 
Med. 8vo. Pp. 273. (New York and London : G. P. 
Putnam's Sons, 1933.) 16*. net. 

Inggtad, Helge, Felzjftgorlebon in Kanada. Berechtigt 
UbersotzungausdemNorwegischon vonE. Magnus. 8vo. 
Pp. 254. (Berlin: August Scherl, 1933.) 3.20 gold 

marks. 

Lay, E. J. S, The Empire Geographies. Book 4 : The 
British Isles. Cr. 4to. Pp. 80. (London : Macmillan and 
Co., Ltd., 1933.) Paper, 1*. 9 d, ; cloth, 2*. 

Leonard, Jonathan Norton. Mon of Maracaibo. Demy 
8 vo. Pp. 287. (New York and London *, G. P. Putnam's 
Sons, 1933.) 10*. M. net, 

McFarlane, John. Economic Geography. Fourth odition. 
Demy 8vo. Pp, 699. (London ; Sir Isaac Pitman and 
Sons, Ltd., 1933.) 10*. 6 d. net. 

Mason, Violet. The Land of the Rainbow : Poland and 
her People. Demy 8vo. Pp. 284. (London: Hodder 
and Stoughton, Ltd., 1933.) 10*. 6d. net. 

Mottram, R. H. East Anglia: England’s Eastern 
Province. Ex. Cr. 8vo. Pp. xv +358. (London : Chapman 
and Hall, Ltd., 1933.) 8*. M. net. 

Ordnance Survey. Population of Great Britain. Sheet 
1 : Scotland. 38 in. x 31 in. (Southampton: Ordnance 
Survey Office, 1033.) 1*. 6 d. net.* 

Orford, Edwin J. Exercises on Ordnance Survey Maps. 
Oblong 4to. Pp. 20. (London : University of London 
Press, Ltd., 1933.) 2 *. 

Phillips, Sir, Percival. Far Vistas. Demy 8 vo. Pp. 
x +295. (London : Methuen and Co., Ltd., 1933.) 12*. od, 
net. 

Ratcliffe, Dorothy Una, South African Summer: 
5,000 miles with a Car and Caravan-Trailer. Med. 8 vo. 
Pp. ix +190. (London : Country Life, Ltd,, 1933.) 10*. 6 d. 
net. 

Rolfs* P. A., Herausgegeben von. Die Inael Usedom: 
ein Heimatbuch und Reiseftihror, Roy. 8 vo. Pp, 143. 
(Langensalza: Belts Verlag, 1933.) 4.50 gold marks, 

Rolfs, P. A., Herausgegeben von. Die Insel Willin: 
ein Heimatbuah xmd ReisefUlirer. Roy. 8 vo. Pp. 167, 
(Langensalza: Belts Verlag, 1933.) 4.50 gold marks. 


Rood, W, J. and Rood, A. H. Unde Peter’s Travels, 
Book 4 : The British Isles. (Harrap’s New Geographical 
Series.) Cr. 8 vo. Pp. 247. (London, Bombay and Sydney ; 
George G. H&rrap and Co., Ltd., 1933.) 2*. 6 d. 

Ross, Colin. Haha Whenua—das Land, das ich gesuoht: 
mit Kind und Kegel duxoh d. Stidsee. 8vo. Pp. 269. 
(Leipzig: F. A. Brockhaus, 1933.) 4.85 gold marks. 

Sanders, E. M. The World and the British Empire. 
Cr. 4to, Pp. iv +96. (London: George Philip and Son, 
Ltd.; Liverpool; Philip, Son and Nephew, Ltd., 1933.) 
2 *. M, < 

Schill, F. Bolivianisches Abenteuer. Roy. 6 vo. Pp. 
157. (Berlin : Reimar Hobbing, 1933.) 6 gold marks. 

Schnee, H. V 6 lker und M&chte im femen Oaten, 8 vo. 
Pp. 365. (Berlin : Deutsche Bueh-Gemeinsoh&ft, 1933.) 
4.70 gold marks. 

Seaver, George. Edward Wilson of the Antarctic, 
Natu+alist and Friend. Demy 8 vo. Pp, xxxiv +299 +27 
plates. {London; John Murray, 1933.) 19*. 6 d. 

net.* 

Spittel, R. L. Far-Off Things : treating of the History, 
Aborigines, Myths and Jungle Mysteries of Ceylon. Demy 
8 vo. Pp. xu 4 331 +41 plates, (Colombo: Colombo 
Apothecaries Co., Ltd.; London : The Java Head Book¬ 
shop, 1933.) 10*. Mi net.* 

Stewart, Malcolm. Ronay : a Description of the Islands 
of North Rons and Sula Sgeir, together with their 
Geography, Topography, History and Natural History, 
etc. ; to which is appended a Short Aeoount of the Seven 
Hunters or Flannan Islands. Demy 8 vo. Pp. xi +73 +17 
plates. (London : Oxford University Press, 1933.) 
7*. ttd. not.* 

Thompson, Edward Herbert. People of tho Serpent: 
Life and Adventure among the Mayas, Med. 8 vo. pp. 
xv +30J. (New York and London : G. P. Putnam'B Sons, 
1933.) 15*. net, 

Turley, Charles. Nansen of Norway. Cr. 8 vo. Pp. 
viii+210+5 plates. (London; Methuen and Co. ( Ltd., 
1933.) 5*. not. 

Tweedy, Owen. Cairo to Persia and Back. Roy. 8 vo. 
Pp. 288, (London; Jarrolds Publishers (London), Ltd., 
1933.) 18{*. net. 

Wilcox, H. A. (Mrs. G. S. Treleaven.) The Wood¬ 
lands and Marshlands of England. Demy 8 vo. Pp. 
55+2 maps. (Liverpool; University Press of Liverpool; 
London: Hodder and Stoughton, Ltd., 1933.) 6 *. 

net.* 

General Biology: Natural History 
Botany : Zoology 

Acqua, Camillo. I Grand! Problemi della Biologia 
Generate, (Biblioteca di Scienze e Filosofia, N. 6 .) Ex. 
Cr. 8 vo. Pp. viii +253, (Roma : G. Bardi, 1933.) 18 lire.* 

Batten, Mortimer H. How to Feed and Attract the 
Wild Birds, Demy 8 vo. Pp, 62, (Edinburgh : Grant and 
Murray, 1933.) 2*. fld. net. 

Beer, G.R.de. Embryologieet Evolution. Traduitpar 
Jean Rostand. GI. 8 vo. Pp. 150. (Paris: Am 6 d 6 e 
Legrand, 1933.) 5 francs. 

Boulenger, E. G. Zoo Cavalcade. Cr. 8 vo. Pp. viii + 
240 +32 plates. (London and Toronto: J. M. Dent and 
Sons, Ltd., 1933.) 7*. 6 d. net.* 

British Museum (Natural History)* A Catalogue of the 
Works of Linnaeus (and publications more immediately 
relating thereto) preserved in the Libraries of the British 
Museum (Bloomsbury) and the British Museum (Natural 
History) (South Kensington). Second edition. Demy 4to. 
Pp. 246 +68 +7 plates, (London: British Museum 
(Natural History), 1033*)* 

British Museum (Natural History)* Great Barrier Reef 
Expedition, 1928-29. Scientific Reports, Vol, 2, No, 4; 
(a) Variations in some Physical and Chemical Conditions 
on and near Low Isles Reef; (b) The Temperature of the 
Waters in the Anchorage, Low Isles; (c) Physical arid 
Chemical Conditions in Mangrove Swamps. By A. P. Orr 
and F. W. Moorhouse. Bcnr, 4to. Pp* 87-110+1 plate. 
2*. 6 d, Scientific Reports, VoL 2 , No* 6 : The Produefekm 
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of Micro plankton in the Great Barrier Reef Region. By 
SheinaM,Mar*hftl3. Roy.4to. Pp. 111-157. 5a. (London: 
British Museum (Natural History), 1933.)* 

Cave, Estella, Presented and illustrated by. Ant Antics. 
With accompaniments by Stanley Baldwin, Jack Spratt, 
Tom, Dick and Harry, Basil Cave* Baden-Powell, Beverley 
Nichols, Lord Tom-Noddy, Lord Love Us 1, Rudyard 
Kipling and others. Fcap. 4to. Pp. 115, (London: John 
Murray, 1933.) 6s. net.* 

Chapman, Prank M. Autobiography of a Bird-Lover. 
Demy 8vo. Pp. xiii+420*09 plates. (New York 
and London : 1). Appleton-Century Co. Inc., 1933.) 

15s.* 

Eardley-Wilmot, Sir Sainthili. The Life of a Tiger and 
The Life of an Elephant. (Kingfisher Library.) Ql. 8vo. 
Pp. 371. (London: Edward Arnold and Co., 1933.) 
3*. 6tf. net. 

Edwardes, Tickncr. The Loro of the Honey-Bee. (Gate¬ 
way Library.) Fcap. 8vo. Pp. 196. (London : Mothuon 
and Co., Ltd., 1933.) 3#. (W. net. 

Elton, Charles. The Etiology of Animals. (Methuen’s 
Monographs on Biological Subjects.) Fcap. Bvo. Pp. 
viii -f 97. (London: Methuen and Co,, Ltd., 1933.) 
3*. 6 d, net.* * 

Elton, Charles. Exploring Mu* Animal World. Cr. 8vo, 
Pp. 119. (London : George Allen and Unwin, Ltd., 1933.) 
3s. 6rf. net.* 

Finn, R. Welldon. The Pups 1 Bought. Cr. 8vo. Pp. 
165. (London ; Country Life, Ltd!, 1933.) 3s. <kl. 

net. 


Fishery Board for Scotland. Salmon Fisheries, 1933, 
No. 3 : Salmon of the River Tweed, 1930. By P. II, C. 
Macfarlauo. Imp. 8vo. Pp. 21+1 plate. (Edinburgh 
and London : H.M. Stationery Office, 1933.) Is. 3d. 
net.* 

Fraipont, C. La pakkwtologie et les grands problfcraes 
de la biologic generate. 2 : Adaptations et mutations; 
position du probl6me. (Actuality srientifiques ot indus- 
trielles, 48.) Roy. 8vo. Pp. 26. (Paris : Hermann et Cie, 
1932.) 6 francs.* 

Fraipont, Charles, et Lcclarq, Suzanne. La paUkmtologie 
et los grands probtemos de la biologie g<?n6rale. 1 : 
L’Bvolution, adaptations et mutations; bereeaux et 
migrations. (Actualities sciontifiques et industrielles, 47.) 
Roy. 8vo. Pp. 38. (Paris: Hermann et Cie, 1032.) 9 

francs.* 

Frxeling, Heinrich. Exkuraionsbuch zum Bestimmen 
dor Vdgel in freior Natur : fur Laien und Faehleute. 
Pott 8vo. Pp. xi +276. (Berlin : Julius Springer, 1933.) 
4.80 gold marks. 

Hcidcrmanns, Cun. Gmndzilge dor Tierphysiologie : 
©in Leitfaden fiir Studieronde. Roy. 8vo. Pp. xii +246. 
(Jena: Gustav Fischer, 1933.) 12.50 gold marks. 

Index Kewensis Plantarum Phancrogamarum. Supple- 
mentum Octavum: Nomina et Synonyma Omnium 
Generum et Specierum ab initio Anni MDCCCCXXVI 
usque ed finem Anni MDCCCCXXX. Nonnulla Etiam 
Antes Edita Complectons. Ducto et consilio A. W. Hill. 
Confecerunt Herbarii Horti Rogii Botanioi Kewensis 
Curatores. Roy. 4to. Pp. iii + 266. (Oxford : Clarendon 
Press; London: Oxford University Press, 1933.) 76s. 

net.* 


Kinsey, Alfred C. New Introduction to Biology. 
(Lippincott’s School Science Series.) Cr, 8vo. Pp. 
xxiii +840. (Philadelphia, Chicago and London : J. B. 
Lippincott Co., 1933.) 9s. net. 

Lippincott, Joseph W., and Roberts, G. J, Naturecraft 
Creatures : the Art of Woodland and Sea Beach Modelling. 
Post Bvo, Pp. 134. (Philadelphia and London : J. B. 
Lippincott Co., 1933.) 6s. net. 

Maoe, Herbert. Modem Bee-Keeping. Revised edition. 
Or. 8 vo. Pp. 226. (Harlow : Bee-Keeping Annual Office, 
1933.) As. net.* 

Ministry of Agriculture and Fisheries. Fishery Investi- 

K ‘ as, Series 2 VoL 13, No. 2, 1933 : The Natural 
ry of the Hoke. Part 4: Age-Determination and 
the Growth-Rate. By 0. F. Hickling. Imp. 9vo. Pp. 120. 
5s, »et^ \ Fishery Investigations, Series 2, Yol. 13, 
No. 3, 193? ; Variations in North Sea Plankton. 1923-4. 


Imp. 8vo. Pp. 47. 2*. 6d. net. (London ; H*M. Stationery 
Office, 1933.)* 

Nicholls, Brooke. Jacko, the Broadcasting Kookaburra : 
his Life and Adventures. Cr. 4to. Pp. vii +106. (Sydney : 
Angus and Robertson, Ltd. ; London : Australian Book 
Co., 1933.) 4s. 6d. net.* ; 

Pearl, Raymond. Constitution and Health. (Psyche 
Miniatures: General Series, No. 60.) Pott 8vo. Pp. 
97+5 plates. (London : Kegan Paul and Co., Ltd., 1933.) 
2 s. 6 d. net.* 

Phillips, Mary E., and Cox, Lucy E. Appendix to 
Elementary Biology for Matriculation and Applied 
Examinations. Cr. 8vo. Pp, iii +466-536. (London : 
University of London Press, Ltd., 1933.) Is.* 

Popenoe, Paul, and Johnson, Roswell Hill. Applied 
Eugenics. (Social Science Text-Books.) Ex. Cr. 8vo, 
Pp. ix } 429. (New York : The Macmillan Co., 1933.) 
12 *. Qd. net. 

Rensch, Bernhard. Zoologische Systematik und Art- 
bildungsprobloni. (Sonderabdruok aus “Vorhandl. der 
Deutschen Zoolog. Gosollschaft, 1933.) Roy. 8vo. Pp. 
iii +65. (Leipzig: Akademischo Verlagsgeaellschaft 
in.b.H., 1933.) 3.89 gold marks.* 

Roberts, Charles G. D. Eyes of the Wilderness. Pott 
4to. Pp. xvi+267. (London and Toronto: J. M. Dent 
and Sons, Ltd,, 1933.) 5a. net. 

Romer, A. S. Man and the Vertebrate. 8vo. Pp. 
viii +428. (Chicago : University of Chicago Press ; 
London : Cambridge University Press, 1933.) 13*. 6 d. 

not. 

Schulze, F. E., and Kukenthal, W., Herausgegeben von. 
Das Tierroieh : cine Zusammens tel lung \md Konnzeich- 
nung der rezonton Tiorfonnen. Gegriindet von der 
Deutschen Zoologischon GeseUscbaft im Auftrage dor 
Preussisehen Akademio der Wissonsehafton zu Berlin. 
Lieferung 62 : Roptilia, Lorioata. Beorboitet von Franz 
Werner. Sup. Roy. Bvo. Pp. xiv +40. (Berlin und 
Leipzig: Walter de Gruyter und Co., 1933.) 8.75 goid 
marks.* 

Smith, C. Fox. All the other Children : a Book of 
Young Creatures. Fcap. 4to. Pp. x+101. (London: 
Methuen and Co., Ltd,, 1933.) 7*. 6d. net.* 

Sidebotham, Helen M. The Whipsnade Animal Book 
for Children and Others. Gl. 4to. Pp. 205. (London : 
Vicl-or Gollancz, Ltd., 1933.) 6*. not. 

Steedman, Miss E. C. A Description of some Trees, 
Shrubs and Lianes of Southern Rhodesia. Roy. 8vo, Pp. 
xxi+191 (92 plates). (Gwelo, Southern Rhodesia: The 
Author, Norfolk Farm, 1933.) 7*. 6rf.* 

Stem, Kurt. Pfianzonthermodynamik. (Monographien 
aus dem Gesarntgebiet der Physiologie der Pfianzen und 
der Tiere, Band 30.) Ex. Cr. 8vo. Pp. xi +412. (Berlin : 
Julius Springer, 1933.) 33.20 gold marks.* 

Stirling, James. Studies of Flowering in Hetorostylod 
and Applied Species. Part 2 : The Lytkroceoe ; Lythrum 
Salicaria Linn. (University of Liverpool: Publications 
of the Hartley Botanical Laboratories, No. 10.) Med. 4to. 
Pp. 24. (Liverpool : University Press of Liverpool, 1933.) 
3s. Qd* 

Thompson, John McLean. Studies in Advancing 
Sterility. Part 6 : The Theory of Scitaminean Flowering 
(with special reference to the Racemose Origin of certain 
forms of Cymose Inflorescence, and the Acarpous Nature 
of certain types of Inferior Ovary. (University of Liver¬ 
pool : Publications of the Hartloy Botanical Laboratories, 
No. 11.) Med. 4to. Pp. 114. (Liverpool: University 
Press of Liverpool, 1933.) 10s.* 

Wells, Eric F. V. Lions Wild and Friendly : presenting 
the King of Beasts os a Companion and an Interesting 
Subject for Photography in his Natural Habitat; the 
Anecdotes of one who has reared Lions as a Hobby. 
Cr. 4to. Pp. xi +112 +32 plates. (London, New York, 
Toronto and Melbourne: Cassell and Co., Ltd., 1933.) 
8 s. 6d, net,* 

Wojeott, Robert H. Animal Biology. (McGraw-Hill 
Publications in the Zoological Sciences.) Med. 8vo, 
Pp. xvii +015. (New York; McGraw-Hill Book Co., 
Inc.; London ; McGraw-Hill Publishing Co., Ltd., 1933.) 
21 s. net.* 
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Horticulture: Agriculture: Forestry 

Astor, Viscount, and Murray, Keith A. H. The Planning 
of Agriculture, Demy 8vo. Pp. 202. (London : Oxford 
University Press, 1933.) 6s. net. 

Hatler, C. R. The Culture and Marketing of Tea. 
Demy 8vo, Pp. xii +389 +8 plates. (London : Oxford 
University Press, 1933.) 12*. 6d. not.* 

Macself, A, J. Special Manures for Garden Plants. 
Cr. 8vo. Pp. 158. (London: W. H. and L. Collingridge, 
Ltd., 1933.) 3*. 6 d, net. 

Turner, Elsie Grey. Earnest Earth : the Making of a 
Garden. Detny 8vo. Pp, 287. (London : Herbert 
Jenkins, Ltd., 1933.) 8*. 6d. net. 

Venn, J. A. 7’he Foundations of Agricultural Economics 
together with An P^conomic History of British Agriculture 
during and after the Groat War. Second edition. Roy. 
8vo. Pp, xx +600 +20 plates. (Cambridge : At the Uni¬ 
versity Press, 1933.) 25s. net.* 

Watson, James A. S., and More, James A. Agriculture : 
the Science and Practice of British Farming. Third 
edition, revised and enlarged. Demy 8vu. Pp. x +777 +35 
plates. (Edinburgh and London : Oliver ami Boyd, 1933.) 
15*. net.* 

Windle, E. G. Modern Coffee Planting. 8vo. (London : 
John Bale, Sons and Danielsson, Ltd., 1933.) 10*. 6d. net. 

Wright, Walter P. The Wright Encyclopaedia of 
Gardening. Roy. 8vo. Pp. xvii +624. (London and 
Toronto : J. M. Dent and Sons, Ltd., 1933.) 15*. net.* 

Anatomy: Physiology 

Barber, Edith M. What Shall I Eat ? Ex. Cr. 8vo. 
Pp. viii+107.- (New York: The Macmillan Co., 1933.) 
Is. 6rf net. 

Berman, Louis. Food and Character. Cr. 8vo. Pp. 
xxvii +384. (London : Methuen and Co., Ltd., 1933.) 
8s, 6rf. net. * 

Bolton, J. Shaw. The Cortina] Localisation of Cerebral 
Function. (The Henderson Trust Lectures, No. 12.) Cr. 
4to. Pp. 23 +12 plates. (London and Edinburgh : Oliver 
and Boyd, 1933.) (V/.* 

Dubuiseon, M. L'^tat actuol do nos connaissanoes eur 
la physiologic du muscle cardiaque des invert6br6s. 8vo. 
Pp. 130. (Paris : Lee Presses univereifcairos do France, 
1933.) 35 francs. 

The Pocket Anatomy. Ninth edition. Fcap. 
8vo. Pp, 333. (London : Baillitore, Tindall and Cox, 
1933.) 5*. not. 

Missenard, F.-A. Etude physiologique ot technique de 
la ventilation. (Encyclopedic industriello et commeroiale.) 
R^. 8vo. Pp. viii+185. (Paris: L6on Eyroiies, 1933.) 

Parsons, T. R. Fundamentals of Biochemistry : in 
relation to Human Phy oology. Fourth edition. Cr. 8vo. 
Pp. xii | 435. (Cambridge: W, Heffor and Sons, Ltd.; 
London : Simpkin Marshall, Ltd., 1933.) 10*. M. net,* 
Willis, Ruper A. The Spread of Tumours in the Human 
Body. (Monographs of the Baker Institute of Medical 
Research, No. 2.) Dorny 8vo. Pp. x +640 +48 plates. 
(London : J. and A. Churchill, 1933.) 25*.* 

Anthropology : Archaeology 

Breasted, J. H. The Oriental Institute. (The University 
of Chicago Survey, Volume 12.) Cr. 8vo, Pp. xxiv + 
456 +2 plates. (Chicago : University of Chicago Press ; 
London: Cambridge University Press, 1933.) 14*. 6d. 

net. 

Broom, R. The Coining of Man : was it Accident or 
Design ? Demy 8vo. Pp. 238. (London : H. F. and G. 
Wifcberby, 1938.) 10*. Sd. net.* 

Earthy, E. Dora. Valenge Women: the Social and 
Economic Life of the Valenge Women of Portuguese East 
Africa ; an Ethnographic Study. (Published for the 
International Institute of African Languages and Cultures.) 
Demy 8vo. Pp. xi+251+24 plates. (London; Oxford 
University Press, 1933.) 25*. net.* 

Ewen, C. L*Estrange. Witchcraft and Demonianism: 
a Concise Account derived from Sworn Depositions and 
Confessions obtained in the Courts of England and Wales. 


Dgmy 8vo. Pp. 495 +8 plates. (London ; Heath Cranton, 
Ltd., 1933.) 2fi*. net.* 

Germann, P. Die VOlkeratArame im Norden von 
Liberia. Sup, Roy. 8vo. Pp, 141 +37 plates. (Leipzig; 
H. Voigtlander, 1933.) 8 gold marks. 

Gude, Mabel. A History of Olynthua : with a Proeopo- 
graphia and Testimonia. (Johns Hopkins University 
Studies in Archaeology, No. 17.) Roy. 8vo. Pp. xii +110. 
(Baltimore, Md.: John? Hopkins Press; London: Oxford 
University Press, 1933.) 12*. 6d. net. 

GOnthcr, H. F. K. Raseenkunde dos deutsehen Volkes. 
Seohzehnte Auflage. Roy. 8vo. Pp. 500. (Mllnohen: 
J. F. Lehmann, 1933.) 10 gold marks. 

Hibbcn, Thomas. The Carpenter's Tool Chest. Ex. Cr. 
8vo. Pp. 207. (London : George Routledge and Sons, 
Ltd., 1933.) 5*. net.* 

Immenroth, W. Kultur und Umwelt dor Kleinwllchaigen 
in Afrika. (Studien zur Volkerkunde, Band 0.) Roy. 8vo, 
Pp. 380. (Leipzig : Vorlag der Werkgemeinsohaft, 1933.) 
7 gold marks. 

Kellett, E. E. A Short History of Religions. Cr. 8vo, 
Pp. 607. (London: Victor Gollanez, Ltd., 1933.) 5*. 

net,* 

Kennett, R. H. Ancient Hebrew Social Life and Custom 
aa indicated in Law, Narrative and Metaphor: the 
Schweioh Lectures of the British Academy 1931. (Pub¬ 
lished for the British Academy.) Roy. Rvo. Pp. vi +114. 
(London : Oxford University Press, 1033.) 6*. net.* 

Leeds, E. T. Celtic Ornament in the British Isles down 
to A.n. 700. Detny 8vo. Pp. xix +170 +22plates. (Oxford : 
Clarendon Press; London : Oxford University Press, 
1933.) 12*. 6d. net.* 

Momandon, George. La race, les races: mise au 
point, d’ethnologic somatique. (Bibliothfcquo scientiflque.) 
Med. 8vo. Pp, 299 -l 24 plates. (Paris : Payot et Cie, 1933.) 
25 francs.* 

Picard, Robert. La “conquAto spirituelle” du Moxiquo : 
ossai sur Tapostolat ©t les mtithodes missionnaires des 
Ordres Mendionts en Nouvolle-Espagne do 1523-24 k 
1572. (University de Paris : Travaux ofc m&noires de 
i’lnstitut d'Ethnologic, Tome 20.) Sup. Roy. 8vo. Pp. 
xix 4 404 +22‘ plates. (Paris: Institut d’Ethnologie, 
1933.) 125 francs.* 

Radin, Paul. The Method and Theory of Ethnology: 
an Essay in Criticism. Cr. Svo. Pp. xv +278. (New 
York : McGraw-Hill Book Co., Inc. ; London : McGraw- 
Hill Publishing Co., Ltd., 1933.) 15*. net.* 

Reck, H. Olrloway, die Schlueht des Unnenschen. 
Roy. 8vo. Pp. 307. (Leipzig: F, A. Brockhaus, 1933.) 
8.70 gold marks. 

Reiechck, Andreas. Yesterdays in Maoriland : New 
Zealand in tho Eighties. Translated and edited by 
H, E. L. Friday. (Life and Letters Series, No. 51.) Ex. 
Cr. 8vo. Pp. 312. (London and Toronto : Jonathon Cape," 
Ltd., 1933.) 4*. 6 d. net. 

Sandford, K. S., and Arkell, W. J. Paleolithic Man and 
the Nile Valley in Nubia and Upper Egypt: a Study of 
the region during Pliocene and Pleistocene Times. (Uni¬ 
versity of Chicago Oriental Institute Publications, Vol. 
17 : Prehistoric Survey of Egypt and Western Asia, Vol. 
2.) Roy. 4to. Pp. xviii +92 +44 plates. (Chicago Univer¬ 
sity of Chicago Press ; London : Cambridge University 
Press, 1933.) 28*. fld. net.* 

Scheldt, W. Raasenkundo. (Reclams Universities- 
Bibliothek, Nr, 7076.) Zweite Auflage. Pott 8vo. Fp. 75, 
(Leipzig : Roclam Verlag, 1933.) 0.85 gold mark. 

Schmidt, W. High Gods in North America : Upton 
Lecturon in Religion, Manchester College, Oxford, 1932. 
Or. Svo. Pp. vii+149. (Oxford: Clarendon Press; 
London : Oxford University Press, 1033.) 7*. 6<f. net,* 
Spier, Leslie. Yumon Tribes of the Gila River. (The 
University of Chicago Publications in Anthropology: 
Ethnological Series.) Ex. Cr. 8vo. Pp. xviii+433+16 
plates. (Chicago : University of Chicago Press ; London: 
Cambridge University Press, 1933.) 18*. nef*.* 

Werner, Alice. Myths and Legends of the Bantu. 
Med. 8vo. Pp, 335 +31 plates. (London, Bombay and 
Sydney: George G» Harrap and Co., Ltd., 1033.) 15s, 
net.* 
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Philosophy; Psychology 

Alexander, S. Beauty and other Forme of Value. 
Demy 8vo. Pp. x +306, (London ; Macmillan and Co., 
Ltd,, 1033.) 10#. fld. not. 

Badlcy, J. H. The Will to Fuller Life. Demy 8vo. 
Pp, 282. (London: George Allen and Unwin, Ltd., 
1033.) 10#, 0d. net.* 

Bavink, Bernhard. Science and God. Translated by 
H. Stafford Hatfield. Cr. 8vo. Pp. ix+I74. (London: 
G, Bell and Sons, Ltd., 1933>) 6#. net.* 

Bechterev, Vladimir Michailovitch. General Principled 
of Human Reflexology: an Introduction to the Objective 
Study of Personality. Translated by Emma and William 
Murphy from the Russian of the fourth (1928) edition. 
Hoy- 8vo. Pp. 467. (London : Jarrolds Publishers 
(London), Ltd., 1933.) 21#. not. 

Brentano, F. Katogorionlohre : writ Unterstiitzung der 
Brentanu-Gesellschaft in Prag. Herausgegobon von A. 
Ktudil. (Philosopliische Bibliothek, Band 203.) 8vo. 
Pp, 406. (Leipzig: Felix Moinor, 1033.) 7 gold marks. 

Briihlmann, Otto. Zweierlei Wisaen : zur Lebenskriee 
durch dio Eritfesaelung dcs yerstandcs. Koy. 8vo. Pp, 51. 
(Mfinr)ien : Ernst Reinhardt, 1933.) 1.50 gold marks.* 

BrunstSd, F, Logik, (Handbuch dor Philosophic, 
hcrausgogebon von B&umior und Sehroter. Lieforung 39.) 
Sup. Hoy, 8vo. Pp. 99. (Mlmchen und Berlin : H. Oldon- 
bourg, 1933.) 

Btihlcr, Karl. Auadruckstlieorio : daw System an der 
v Gesohiohte uufgozoigt. Hoy. 8vo. Pp. viii + 244, (Jena : 
Gustav Fiwlier, 1933.) 10 gold marks. 

Burt, Cyril, Edited by. How the Mind Works. Cr. 
8yo. Pp. 336. (London : Goorgo Allen and Unwin, 
Ltd., 1933.) 7#. fid, net. 

Butler, H. T. The Existence and Immortality of the 
Soul. New revised edition. Cr. 8vo. Pp. vii t 109. (Lon¬ 
don : Lincoln Williams, Ltd., 1033.) 2#. fid. net. 

Clark, L. Pierce. The Nature and Treatment of Amentia: 
Psychoanalysis and Montal Arrest in Relation to the 
Science of Intelligence. Mod. 8vo. Pp. 32J. (London : 
BailHfcre, Tindall and Cox, 1933.) 12a. (Vi. net. 

Collingwood, R. G. An Essay on Philosophical Method. 
Demy 8vo. Pp. xii +227. (Oxford : Clarendon Press ; 
London: Oxford University Press, 1933.) 10#. net.* 

Cresson, A. Ln probl^mo moral ot lee philosophes. 
(Collection Armand Colin, N. 159.) Cr. 8vo. Pp. 204. 
(Paris: Armand Colin, 1933.) 10.50 francs. 

Driesch, Hans. Psychical Research : the Science of the 
Super-Normal. Authorised translation by Theodore 
Besterman. Cr. Bvo. Pp. xvi+J7fi. (London: 0. Bell 
and Sons, Ltd., 1933.) 5#. net,* 

Dunin-Borkowski, St. von. Spinoza. Zweite Aufloge. 
4 Bftnde. Roy. 8vo. Band 1. Pp. 633. Band 2. Pp. 495. 
(Mtinstor i. W. ; AachcndorfTBohe Verlagsbuchhandlung, 
1933.) 20 gold marks each vol. 

Flugel, }. C. A Hundred Years of Psychology, 1833- 
1933. (Hundred Years Series.) Demy 8vo. Pp. 384. 
(London : Gerald Duckworth and Co., Ltd., 1933.) 15#. net. 

Freud, Sigmund. Now Introductory Lectures on 
Psycho-Analysis. Translated by W. J, H. Sprott. (Inter¬ 
national Psycho-Analytical Library.) Demy 8vo, Pp. 
254. (London : The Hogarth Press, 1983.) 10#. fid. not. 

Friend, Julius W., and Fcibleman, James. Science and 
the Spirit of Man : a Now Ordering of Experience, Demy 
8vo, Pp. 336. (London : George Allen and Unwin, Ltd., 
1933.) 12#, fid. net.* 

Galt, William* Phyloanalysis; a Study in the Group 
or Pbyletic Method of Behaviour-Analysis. (Psyche 
Miniatures : General Series No. 49.) Pott fivo. Pp. 151, 
(London : Regan Paul and Co., Ltd., 1933.) 2s. fid. net.* 
Gray, H. A., and Bligh, N. M. The Origin Of Living 
Matter. Cr. 8vo. Pp. vi +27. (Cambridge; W. Heffer 
and Sons, Ltd.; London: Simpkin Marshall, Ltd., 1933.) 
Is. fid. net.* 

Heidbreder, Edna. Seven Psychologies. Demy 8vo. 
Pp- viii +450. (New York and London: Appleton- 
Cahtury Co,* Ino., 1933.) 15s. net. 

HesaiwvJ. Dor Sinn de« Lebens. 8vo. Pp, 171. (Rotten- 
hurg a. N. : Bader Verhvg, 1933.) 3.60 gold marks. 


Hcyer, Gustav Richard. The Organism of the Mind : on 
Introduction to Analytical Psychotherapy. Translated by 
Eden and Cedar Paul. Roy. Bvo. Pp. xiii +271 +37 plates. 
(London : Kogan Paul and Co., Ltd,, 1933.) 15#. net.* , 

Hlriyanno, M. Outlines of Indian Philosophy. Demy 
Bvo. Pp. 419. (London : George Allen and Unwin, Ltd., 
1933.) 16#. net. 

Hughes, Rev. Thomas Hyweb The New Psychology 
and Religious Experience. (Halley Stewart Publications 
2.) Demy 8vo. Pp. 332. (London : George Allan and 
Unwin, Ltd., 1933.) 10#. fid. net.* 

Jank£l6vitch, V, L’odyss6e do la conscience dans la 
demiAre philosophic de Scheming. (Biblioth^que de 
Philosophic Oontemporamo.) 8vo. Pp. 360. (Paris: 
F61ix Alcan, 1933.) 45 francs. 

Joad, C, E. M. Counter Attack from tho East: the 
Philosophy of Radhakrishnon. Cr. 8vo. Pp. 269. (London : 
George Alien anti Unwin, Ltd., 1033.) 7#. fid. net.* 
Kellogg, W. N., and Kellogg, L. A. The Ape and the 
Child : a Study of Environmental Influence upon Early 
Behavior. (Whittolsey House Publication.) Mod. 8vo. 
p,,. xiv +341 +33 plates. (Now York : McGraw-Hill Book 
Co., Inc. ; London : McGraw-Hill Publishing Co., Ltd., 
1933.) 12#. fid. not.* 

Klndcrsley, Henry R. The Bible and Evolution : tho 
Evidence of History and Science. Cr. Bvo. Pp. 32. 
(London and Ed inburgh : Marshall, Morgan and Scott, 
Ltd., 1933.) (V/.* 

Korzybski, Alfred. Science and Sanity : an Introduction 
to Non-Aristotelian Systems and General Semantics. 
(International Non-arwtotelian Library.) Roy. 8vo. Pp. 
xx+798. (Lancaster, Pa.: The Science Press Printing 
Co., 1933.) 5.50 dollars.* 

Krauss, St. D«r sooliHcho Konflikt. : Psychologic und 
existential® Bedoutung. Sup. Hoy. 8vo. Pp. 125. (Stutt¬ 
gart : Ferdinand Enke, 1933.) 8.80 gold marks. 

Ludwik, P. Biologische Philosophic: cine Studie 
ilber der “Sinn ties Labans”. Dritto erwoiterto Aufloge. 
Hoy. Bvo. Pp. 84. (Wien : Carl Ceroid's Sohn, 1933.) 
2.20 gold marks. 

Macey, Alan. Your Hidden Powers. (The Fen Series, 
No. 5.) Cr. Bvo. Pp. 117. (London: The Feniand Press, 
1933.) Paper, 2#. net; cloth, 3#. net.* 

MacTaggart,Malcolm- The General Theory of Evolution. 
Cr. 8vo. Pp. vi +60. (Cambridge : W. Heffer and Sons, 
Ltd. ; London : Simpkin Marshall, Ltd., 1933.) 1#. fid.net.* 
Mercier, Louis J. A. Tho Challenge of Humanism : an 
Essay in Comparative Criticism. Demy 8vo. Pp. vii +288. 
(New York and London : Oxford University Press, 1933.) 
10#, fid. not.* 

Metxgcr, A. Phanomenologie und Mctaphysik: das 
Problem der Relativism us und seine Uberw indung, Roy. 
8vo. Pp. 209. (Hallo a. S. ; Max Niemeyor, 1033.) 9 

gold marks. 

Moore, Jared Sparks, and Gurnee, Herbert. The Founda¬ 
tions of Psychology. Second edition, revised. Med. 8vo. 
Pp, xx +287. (Princeton, N.J. : Princeton University 
Press; London: Oxford University Press, 1933.) 14#. fid. 
net.* 

Morgan, C. Lloyd. The Emorgcnoo of Novelty. Demy 
8vo, Pp. 207. (London : Williams and Norgate, Ltd., 
1933.) 7#. fid. net.* 

Morris, C. R. Idealistic Logie : a Study of its Aim. 
Method and Achievement. Demy 8vo. Pp. ix +338. 
(London : Macmillan and Co., Ltd., 1933.) 12s. fid. net.* 
Murchison, Carl, Edited by. A Handbook of Child 
Psychology, (The International University Series in 
Psychology.) Hoy. Bvo. Pp. xii +956. (Worcester, 
Maas. : Chirk University Press ; London : Oxford 
University Press, 1933.) 24#. fid. not.* 

Murphy, Gardner. General Psychology. Med. 8vo. 
Pp. 660. (New York and London : Harpers and Bros., 
1933.) 12#. fid. net. 

Myers, Charles S. Industrial Psychology m Groat 
Britain. Second edition. Demy 8vo. Pp: 160, (London 
and Toronto: Jonathan Cape, Ltd., 1933.) 7#. fid, net. 

Oakeshott, Michael. Experience and its Modes. Demy 
8vo. Pp, viii+359. (Cambridge: At the University 
Press, 1933.) 16#. net # * 
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Oity, Eugene. Supernormal Aspects of Energy and 
Matter : the Frederic W. H. Myers Lecture, 1933. Trans¬ 
lated by Theodore Besterman. Cr. 8vo. Pp. v +39. 
(London : Society for Psychical Research, 1933.) 2s. net.* 
Parsons, L. M. The Universe of our Experience. Demy 
8vo. Pp. 166. (London : Williams and Norgate, Ltd., 
1933.) 7s. 6d. net. 

Price, Harry. Leaves from a Psychist's Case-Book. 
Demy 8vo. Pp. 404 +32 plates. {London: Victor 
Gollancz, Ltd., 1933.) 15 a. net.* 

RadhaJkrishnan, S. East and West in Religion, Ex. 
Cr. 8vo, Pp. 146. (London : George Allen and Unwin, 
Ltd., 1933.) As. 6 d. not,* 

Renshaw, Samuel; Miller, Vernon L., and Marquis, 
Dorothy P. Children’s Sleep : a Series of Studies on the 
Influence of Motion Pict ures ; Normal Age, Sox and 
Seasonal Variations in Motility ; Experimental Insomnia ; 
the Effects of Coffee ; and the Visual Flicker Limens of 
Children. Cr. 8vo. Pp, xviii 4 242. (New York : The 
Macmillan Cn„ 1933.) 8#. (Sd. net. 

Ritter, Constantine. Tho Essence of Plato’s Philosophy. 
Translated by A. Alice. Demy 8vo. Pp. 413, (London : 
George Allen and Unwin, Ltd., 1933.) 16#. net. 

Schroedcr, William Lawrence. Science, Philosophy and 
Religion. (Religion : its Modem Needs and Problems, 
No. 18.) Cr. 8vo. Pp. 64. (London : The Lindsey Press, 
1933.) Is. not,* 

Semple, Dugald. A Freo Man’s Philosophy. Ex. Cr. 
8vo. Pp. 158. (London; Tho C. W. Darnel Co„ 1933.^ 
6s. not. 

Severn, Elizabeth. The Discovery of Self: a Study in 
Psychological Cure. Demy 8vo. " Pp. 224, (London: 
Rider and Co., 1933.) Is. 6d. net. 

Stinchfield, Sara M. Speech Disorders : a Psychological 
Study of the various Defer;ts of Speech. (International 
Library of Psychology, Philosophy and Scientific Method.) 
Demy 8vo. Pp, xd+341 +8 plates. (London: Kegan 
Paul and Cc., Ltd. ; New York : Harcourt, Brace and 
Co., 1933.) 15 s. net.* 

Tilby, Wyatt. Right: a Study in Physical and Moral 
Order. Demy 8vo. Pp. 176. (London : Williams and 
Norgate, Ltd., 1933.) 7 s. t \d. net.* 


Bacteriology : Hygiene 

Gardner, A. D. Bacteriology : for Medical Students and 
Practitioners. (Oxford Medical Publications.) Fcap. 8 vo. 
Pp. v +276. (London : Oxford University Press, 1933.) 
6 s. net.* 

Gershenfeld, Louis. Bacteriology and Sanitary Science : 
for Students in Pharmacy, Chemistry and Applied 
Sciencos. Second edition, thoroughly revised. Roy. 8 vo. 
Pp. xx 4 17-493 +3 plates (London : Henry Kimpton, 
1934.) 2D. not.* 

Medical Research Council. Special Report Series, No 
184: The Eradication of Bovine Tuberculosis. By L, 
Jordan. Roy. 8 vo. Pp, 104. (London: H.M. Stationery 
Office, 1933.) 2s. not.* 

Robertson, W. G. Aitchison. Aids to Public Health. 
Third edition. Fcap. 8 vo. Pp. 216. (London : Baillifcre, 
Tindall and Cox, 1933.) 3#. 6 d. net. 

Topley, W. W. C. An Outline of Immunity. Sup. Roy. 
8vq. Pp. vii +415. (London : Edward Arnold and Co., 
1933.) 18«. net.* 


Miscellany 

Balnbridge, H.C., The Autobiography of. Twice Seven. 
Demy 8 vo. Pp. xi+312+8 plates. (London: George 
Routledge and Sons, Ltd., 1933.) 10s. fid. net.* 

Caeeel, Gustav. Economic Essays 'in honour of Gustav 
Caasel, October 20th, 1933. Med. 8 vo. Pp. 720. (London : 
George Allen and Unwin, Ltd., 1933.) 30a. net.* 
Caullery, Maurice. La science frangeise depuis lo xviie 
si&ole. (Collection Arrnand Colin : Section de philosophic, 
No. 165.) GL 8 vo. Pp. 215; (Park: Arrnand Colin, 
1933.) 10.50 francs.* 


Coventry, R. G. T. Songs and Poems. Cr. 8 vo. Pp. 
viii +80. (Oxford: Basil Blackwell, 1933.) 5s.net.* 
Dingwall, Eric John. How to Use a Lam Library. 
Second edition. Foap 8 vo. Pp. 84. (Cambridge; Bowes 
and Bowes, 1933.) 3s. net. 

Dunlop, W. R. Analytical Judgment Accounts: for 
Aiding and Checking any kind of Practical Judgment 
and Decision—Business, Legal, Domestic, Technical, 
Artistic or Administrative—and for Systematic Judgment 
Training in Schools and Colleges. Oblong Cr. 8 vo. Pp, 
52. (London : The Author, 57, Gordon Square, W.C.l, 
1933.) 3s. 6 d* 

Fiedler, H. G., and Beer, G. R. de, Selected and arranged 
by, A German Reader for Biology Students : Passages 
from Recent Gorman Scientific Publications. With a 
Vocabulary by Horma E, Fiedler. Demy 8 vo. Pp. vi +92. 
(London : Oxford University Press, 1933.) 6s.* 

Goad, Harold E., and Currcy, Muriel. The Working 
of a Corporate State ; a Study of National Co-operation. 
Cr. 8 vo. Pp. 127. (London : Ivor Nicholson and Watson, 
Ltd., 1933.) 2s, net.* 

Keller, A. G. Reminiscences (mainly Personal) of 
William Graham Sumner. (Published on the Foundation 
established in memory of Philip Hamilton McMillan of 
the Class of 1894 Yale Colfego.) Med. 8vo. Pp. iv +110 +4 
plates. (New Haven, Conn. : Yolo University Press ; 
London : Oxford University Press, 1933.) 9#. net.* 

Library Association, Issued by tho. The Subject Index 
to Periodicals, 1932. Roy. 4to. Pp. x 4 270. (London: 
Library Association, 1933.) 70«.* 

Low, A. M. Popular Scientific Recreations. Ex. Cr. 
8vq. Pp. 256. (London : Ward, Lock and Co., Ltd., 
1933.) 6s. not. 

Macmillan, Harold. Reconstruction: a Pica for a 
National Policy. Demy 8vo. Pp. xi+131. (London: 
Macmillan and Co., Ltd., 1933.) 3«. 6 d. net.* 

Michotte, F^licien. La Crise mondiale : son ktude, ses 
canoes. Cahior 1 : Le pouvoir d’oehat, ses loie, son rdle. 
(Cahiers do 1’ficonornio scientifique, No. 1.) Roy. 8 vo. 
Pp. 31. (Paris: La Sooiktk h l’Economie scientifique, 
1933.) 2 francs.* 

Morgan, Alexander. Scottish University Studies. Cr. 
8 vo. Pp. viii+216. (London: Oxford University Press, 
1933.) Is. fid. net.* 

Oldham, Frank. Thomas Young, F.R.S. : Philosopher 
and Physician. Cr. 8 vo. Pp. 169+2 plates. (London: 
Edward Arnold and Co., 1933.) 6s. net.* 

Prausnitz, Carl. The Teaching of Preventive Modioine 
in Europe. (University of London : Heath Clark Lectures, 

1932, delivered at the London School of Hygiene and 

Tropical Medicine.) Demy 8 vo. Pp. x+180. (London: 
Oxford University Press, 1933.) 10s. fid. net.* 

Salmon, Lucy Maynard. Historical Material. Med. 
8 vo. Pp. ix +252. (New York and London : Oxford 
University Press, 1933.) 10s. fid. net.* 

Saudek, Robert. Anonymous Letters: a Study in 
Crime and Handwriting. Cr. 8 vo. Pp. viii+142+8 
plates. (London : Methuen and Co., Ltd., 1933.) 5s. net.* 
Scan, W. A, Science in Common ThingB. Book 1. 
Cr. 8 vo. Pp, 144. (London: Edward Arnold and Co., 

1933. ) 2s. 

Schiller, L., Herausgegeben von. Drei Klassiker der 
Strfimungslehre: Hagen, Poiseuille, Hagenbaoh. 

(Ostwald’s Klassiker der exakten Wiseenschaften, Nr. 
237.) Cr. 8 vo, Pp. iv +97. (Leipzig: Akademische 
Verlagsgesellschaft m.b.H., 1933.) 5.60 gold marks.* 

Simon, SirE, D. The Anti-Slum Campaign. Demy 8 vo. 
Pp. viii +206. (London, New York and Toronto : Long¬ 
mans, Green and Co., Ltd., 1933.) 2a, fid. net** 

Stamp, Sir Josiah. Ideals of a Student. Demy 8 vo. 
Pp. 240. (London : Ernest Bonn, Ltd., 1933.) as. fid. 
net.* 

Turner, D. M. The Book of Scientific Discovery : how 
Science has aided Human Welfare* Demy 8vo, Pp. 
259 +31 plates, (London, Bombay and Sydney : George 
G. Harrap and Co., Ltd., 1033;) 7». fid. net,* 

Vlri, Arrnand. Comment devenir souroier: oe que 
Pai vu, ce que j’ai fait. Gr. fivo. Pp. 208, (Park i, J.-B# 
Bailli&ro et fils, 1934.) 18 francs.* “ . 



Supplement to “Nature,” December 30, 1933 


xi 



STANDARD SCIENCE BOOKS 


EXTINCT PLANTS AND PROBLEMS OF EVOLUTION. 

By D. H. SCOTT, D.Sc., F.R.S. 8vo. ids. 6d. net. 

HOLISM AND EVOLUTION. 

By General the Right Hon. J. C, SMUTS, C.H., K.C., D.C.L., F.R.S. Second edition. 8vo. 
18s. net, 

TEXT-BOOK OF EMBRYOLOGY. Medium 8vo. 

Vol. I : Invertebrata. By Prof. E. W. MacBRIDE, D.Sc., F.R.S. 31s. 6d. net. 

Vol. II : Vertebrata, with the Exception of Mammalia. By Prof. J. GRAHAM KERR, 
F.R.S. 31s. 6d, net. 

Vol. Ill : Mammalia. By the late RICHARD ASSHETON, Sc.D., F.R.S. Completed by 
Prof. J. P. HILL, D.Sc., F.R.S., and Prof. J. T. WILSON, LL.D., F.R.S. [In 
preparation. 

BOTANY OF THE LIVING PLANT. 

By Prof. F. O. BOWER, Sc.D., LL.D., F.R.S. Second edition . 8vo. 35s, net. 

THE ORIGIN, OF A LAND FLORA : a Theory based upon the 
Facts of Alternation. 

By Prof. F. O. BOWER, Sc.D., LL,D„ F.R.S. 8vo. 21s. net. 

THE FAMILIES OF FLOWERING PLANTS. 

Vol. I : Dicotyledons. Arranged according to a New System based on their Probable Phylogeny. 
By T, Hutchinson, F.L.S., Assistant in the Herbarium, Royal Botanic Gardens, Kew. 
With Illustrations by W. E. TREVITHICK and the author. 8vo. 20s. net. Key 
to the Families of the Dicotyledons. Reprinted from “The Families of Flowering 
Plants". 8vo, Paper. 29. net. 

A TEXT-BOOK OF INORGANIC CHEMISTRY FOR UNIVERSITY 
STUDENTS. 

By Prof. J. R. PARTINGTON, D.Sc. Third edition , thoroughly revised. Extra 

Crown 8vo. 15s. 

A TEXT-BOOK OF INORGANIC CHEMISTRY. 

By Prof. T. M. LOWRY, C.B.E., D.Sc., F.R.S. Second edition , thoroughly revised. 8vo. 
25s. net. 

CATALYSIS IN THEORY AND PRACTICE. 

By Prof. ERIC K. RIDEAL, D.Sc., F.R.S., and Prof. HUGH S. TAYLOR. D.Sc., F.R.S. 
Second edition. 8vo. 20s. net. 

WORKS BY PROF- MAX PLANCK- 

Translated by Prof. HENRY L. BROSE, D.Sc. 8vo. 

Vol. I: General Mechanics. 32s. net. 

Vol. II: Mechanics of Deformable Bodies. 10a. 6d. net. 

Vol. Ill : Theory of Electricity and Magnetism. 10s. 6d. net. 

Vol. IV : Theory of Light. 10s. 6d. net. 

Vol. V : Theory of Heat. 12s. net, 

A TEXT-BOOK ON SOUND. 

By Prof. E. H, BARTON, D.Sc., F.R.S. Extra Crown 8vo. 15s. net. 

GAUGES AND FINE MEASUREMENTS. 

By F. H. ROLT, M.B.E., B.Sc., Senior Assistant, Metrology Department, National Physical 
Laboratory. Edited by Sir RICHARD GLAZEBROOK, K.C.B., D.Sc., F.R.S. 2 vote. 8vo. 
42s. net. 

INTRODUCTION TO THE THEORY OF FOURIER'S SERIES 
AND INTEGRALS. 

By Prof. H. S. CARSLAW, Sc.D. Third edition, revised and enlarged . 8vo. 20s. net. 

INTRODUCTION TO THE MATHEMATICAL THEORY OF THE 
CONDUCTION OF HEAT IN SOLIDS. 

By Prof. H, S. CARSLAW, Sc.D. S*cond edition, completely revised. 8vo. 30s. net. 

Classified Catalogue post free on application 


MACMILLAN & Co. Ltd. LONDON W.C.2 











xii Supplement to "Nature," December 30, 1933 

CAMBRIDGE 
A.M. GALVANOMETER 

OUTFIT 



A convenient and inexpensive 
outfit for general laboratory 
work and for students’ use. It 
comprises an A.M. galvanometer 
of high sensitivity, together with 
an adjustable lamp and scale. The 
galvanometer is made in various 
sensitivities. 


Full details are contained in 


LIST 167-N 


May we send you a copy? 


CAMBRIDGE 


INSTRUMENT C9 I™ 


uSSS.» - 

CAMBRIDGE 6J*m*v*m' LONDON, S.W.J, 

associate ) AMERICAN company; Cambridge Instrument 
Company Inc., Grand Central Terminal, New York 


VITAMIN A — 1 

CHROMOGEN 

CONTENT OF 

COD LIVER & OTHER FISH LIVER OILS 

IS ACCURATELY AND RAPIDLY MEASURED BY MEANS OF THE 

mm — Hilger Vitameter A 


_ (Patents applied for) 

AN APPARATUS FOR THE ESTIMATION OF VITAMIN A 
WITHOUT THE USE OF REAGENTS OR INDICATORS 

m APPLICABLE AT FISHING STATIONS, REFINERIES or WAREHOUSES 

FULL PARTICULARS IN PUBLICATION No. 191 POST FREE ON REQUEST 

ADAM HILGER LTD. 

98 KINGS ROAD. CAMDEN ROAD, ! 

LONDON N.W.I 

Telephone: GUUiver 5426 


FAINTED IN GREAT BRITAIN BY FISHER, KNlOttT CO., LTD,, ST. AtBANS 

















1. A R 1. 75. 

INDIAN AGRICULTURAL RESEARCH 
INSTITUTE LIBRARY 
NEW DELHI, 


Date of issue. Date of iliac. Date of issue 






















